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Taal, whom it may concern: Be it known that I, Ti EODoRF. H. H. AnFR 
KoRN, a citize of the United States of 
America, residing at Fort Wayne, in the 

| 
next adjacent lie face of the piston and in 
its perishery with tie or more ports which 
extend circumferentially of the piston and 
ope: i)}io the cylinder-chamber at and cir 

county of Allen and State of Indiana, have can:ferentially of the face of the piston, and to provide the cylinder with ports which invented certain new and useful Improve 
ments in Two-Cycle linternal-Combustion 
Engines; and I hereby declare the followin 
to be a full clear, and exact description o 
the invention, such as will enable others 
skilled in the art to which it pertains to 
make and use the same. 
This invention relates to improvements in 

two-cycle internal combustion engines 
wherein during the drivingor working stroke 
of the piston of the engine, resulting from the 
expansive force or impact against the face of the piston by the explosion and conse 
quent expansior of the combustible and ex 
plosive fluid or fuel climpressed within the 
layer of the cylinder in front of the face 
of the piston, the resulting burned or spent 
gases (ir products of combustion are to be 
exhausted from the said chamber near the 
end of but béfore the completion of the 
said piston-stroke. 
One object of this invention is to retain 

the advantages of a piston having a flat face 
arranged at a right anglo to the cylinder 
chamber endwise of which the piston re 
ciprocates during the operation of the en 
gine and yet permit the cylinder-chamber to 
exhaust through the piston centrally of the 
said face. 

Another object is to provide the piston in 
teriorly with an exhaust-port which commu 
nicates with the cylinder-chamber in front 
of the face of the piston at a point sub 
stantially centrally of the flat face of the 
piston and which is arranged to communi 
cate with an exhaust-port with which the 
cylinder is provided, near the end but before 

5 

S5 

the completion of the driving or working 
stroke of the piston so that the cylinder 
chamber is reliably and satisfactorily ex 
hausted with great facility during the said 
piston-stroke. 
Another object is to supply the combus 

tible and explosive fluid or fuel to the cylin 
der chamber nt and circumferentially of the 
face of the pistan and approximately wholly 
around the said face to cause the said fuel to materially participate in unifornly cool 
ing the piston and cylinder circumferen 
ES of the piston. 
An6ther object is to provide the piston 

compunicate at their receiving ends with 
the fuel-supply chamber in which the com 
bustible and explosive fluid or fuel is com 
pressed during E. driving or working stroke 
of the piston and are arranged to com . municate at their discharging ends with the 
said port or ports in the pistor at findsome 
the piston but after the cylinder-chamber 
has begun to exhaust through the piston dur 
ing the said piston-stroke, so that fresh fuel 
will near and at the end of the said piston 
stroke be discharged through the said cylin 
der-ports and through the said piston-ports 
into the cylinder-chamber in front of the 
piston and circiimferentially of the sur 
rounding wall of the cylinder-chamler not 
unlike the flow of steam in operating a 
steam-whistle, and thereby operate to force 
"the burned or spent gases or products of 
combustion still remaining in the said cylin 
der-chamber through the exhaust-ports in 
the piston and cylinder. 
Another object is to allow the larger por 

tion of the burned or spent gases or products 
of combustion to escape from the cylinder 
chamber before the cylinder-chamber is sup 
plied in front of the piston with a fresh 
charge of combustible or explosive fluid or 
fuel during the driving or working stroke 
of the piston. 
Another object is to clean the walls of the cylinder-chamber by a proper discharge of 

a fresh charge of combustible and explosive fluid or fief into the said chamber during 
each driving or working stroke of the piston 
and to carry' oil or lubricant with the said 
charge into the said chamber to lubricate 
the said walls. Another olbject is to avoid mixing of thc 
fresh charge of combustible and explosive. 
fluid or fuel with the burned or spent gases 
or products of combustion during the driv 
ing or working stroke of the piston. 
Another object is to make an engine of 

the character indicated which is simple and 
durable in construction and reliable in its 
operation. 
With these objects in view, and to the end 

of realizing other advantages hereinafter 

what before the end of the said stroke of 
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appearing, this invention consists in certail explosive gas, vapot' or other aeri forul fuel 
features of construction, and combinations through the Yassage way 12 to the chamber 
of parts, hereinafter described, pibited out 
in the claims and illustrated in the ac'con 
panying drawings. 

In the said drawings, ligure is a sub 
stantially central section of an engine il) - 
bodying my invention. Fig. 2 is a trails 
verse section on line 2-2, IFig. J, looking it 
the direction indicated by the arrow, IFig. 
3 is a section on line 3-3, Fig. 1, looking in 
the direction indicated by Fie arrow, but 
in Fig. 3 the piston of the engine is shown 
in position at the completion of its driving 
or working stroke, whereas in Fig. 1 the pis 
ton is shown in position for beginning its 
said stroke. Fig. 4 is a sectional view of a 
portion of the cylinder and the piston of the 
engine and illustrates the exhausting of the 
cylinder-chamber in advance of the dis 
charge of a fresh charge of combustible and 
explosive fluid or fuel into the said chamber in front of the piston during the driving or 
working stroke of the piston. Referring to the said drawings, A indi 
cates the engine-shaft which is arranged 
horizontally and has bearing in two boxes 
b and b formed on or rigid with opposite 
side walls respectively of a case B which 
forms a chamber C whose lower portion is 
employed for holding oil or lubricant (not 
shown) for lubricating purposes. The en 
S. illustrated is arranged upright, and the 
S aft A is provided within the chamber C with a crank a whose sweep is surrounded by 
the said chamber. 
E indicates the piston-rod or pitman 

which establishes operative connection be 
tween the crank a and the piston G of the 
engine, which piston is arranged within and adapted to reciprocate endwise of the chan 
berth formed by and internally of the cyl 
inder H of the engine, which cylinder is 
shown mounted on and secured to the upper 
end of the case B. It will be observed there 
fore that in the engine illustrated the cylin 
der H is arranged substantially vertically 
and extends upwardly from the case B, and 
that the it's is arranged a suitable. 
distance below the piston. The pitman E 
has its lower end loosely embracing the 
wrist 10 of the crank of the shaft and has 
its upper end loosely embracing the pin e 
which pivots the piston-rod to the piston, 
which pin is arranged parallel with the 
shaft. The case B is provided at its upper end 
and at one side of the adjacent end of the cylinder H (see Fig. 1) with a valve-casing 
I which is attached to the case B in any 
approved manner and has an internal pas 
sageway 12 which communicates at its dis 
charging end with the chamber C, and at 
its opposite and receiving end communicates 

plosion of a fresh charge of 

C which constitutes the fuel-supply chamber 
for tie cylinder-chall in had whence fuel 
is stillieil to the cylicier-thanker in front 
of the list (in at there exploded at the 
'one it to i !" (lice the required ex 
a sive force (); iii); it against the said 

face and l'esilt in the driving of the piston. 
The valve-'asing is provilled centrally 

between the ends of its passageway 12 with 
an upwardly flaring valve-seat 13 which 
forms the central portion of the surrounding 
wal of the passageway and is arranged to 
be engaged by a suction-valve K, and a slit 
ably applied spiral spring L, is confined over 
and engages the upper end of the valve and 
acts to retain the latter in its closed position. 

Obviously during the movement of the 
piston farther from the shaft to compress a 
charge of fresh combustible and explosive 
fluid or fuel supplied to the cylinder-chamber 
in front of the face of the piston suction is 
created within the fuel-supply clhamber C, 
resulting in the creation of suction within 
the passageway 12 in the valve-casing and 
in the opening of the valve K against the 
action of the spring L, and the body of com 
bustible and explosive fluid or fuel in the 
said fuel-supply chamber is compressed dur 
ing the driving or working movement of the 
piston toward the shaft by the impact 
against the face of the piston upon the 
ignition and explosion of a compressed 
charge of fresh fuel within the cylinder 
chamber in front of the said face. 
The cylinder H is provided at its upper 

extremity EEEE is, at its ex 
tremity in front of the face of the piston 
with an ignition device, such, for instance 
as a spark-plug m, whereby a charge of 
fresh fuel supplied to the cylinder-chamber 
in front of the piston is, upon being com 
pressed during the forward stroke of the 
piston, ignited and exploded at the proper 
time. Suitable ignition devices for internal 
combustion engines are however too well 
known in the art to require illustration and 
description in this specification. I would 
also remark that the piston G has a flat 
face arranged in the usual manner at a right 
angle to the cylinder. 

highly meritorious feature of my inven 
tion consists in the provision of means 
whereby the burned or spent gases or prod 
ucts of combustion EF, rom the ex el compressed 
in the cylinder-chamber by and in front of 
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the face of the piston are exhausted from . 
the said chamber to the exterior of the cyl inder through the piston during the driving 
or working stroke of the piston, said means 
comprising an opening 16 which is formed 
in the front of the piston at and centrally. 

25 

with a pipe J for supplying combustible and of the face of the piston and communicates 13, 
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with the cylinder-chamber at the said face. 
The opening 16 is in communication with 
the inner ends of two exhaust-ports 15 
which are forme in the front of the piston 
between the ends of the piston and in suit 
able proximity to the fage of the piston. The exhaust-ports, 15 are substantially par. 
allel with tha flat face of the piston and ex 
tend transversely of the piston from the 
opening 16 to diametrically opposite points 
respectively on the periphery or exterior of 
the piston. The exhaust-ports are arranged 
in line end wise and a suitable distance from 
the face of the piston and communicate 
through the opening 16 with the cylinder 
chamber in front of the said face. The ex 
haust-ports 15 are arranged to begin to 
communicate with the exhaust-ports 17 
formed in the cylinder as shown in Fig. 4, 
when the piston during its driving or work 
ing stroke nears the end of the said stroke, 
and the piston-ports 15 are in full com 
munication with the cylinder-ports 17 when 
the piston is at the end of the said stroke 

as as shown in Fig. 3. That is, the cylinder 
is provided between the face of the piston 

f the case B and a suitable distance from 
the said face with two exhaust-ports 17 and 
17 which are formed in opposite sides re 
spectively of the cylinder and communicate 
at their outer ends with the external atmos 
here or with pipes (not shown) for con 

ducting fluid discharged through the ex 
haust-ports to any desired place, and the 
said ports are arranged to communicate at 
their inner ends with piston-ports 15 and 
at the periphery of the piston-ports as soon 
as the piston during its driving or working 
stroke nears the end of the stroke. Obvi ously therefore the burned or spent gases or 
products of combustion resulting from the 
explosion of a fresh charge of compressed 
fuel in the cylinder-chamber in front of the 
piston when the piston is in position at or 
substantially at the beginning of its drivin 
or working stroke escape during the sai 
stroke of the piston at a point centrally of 
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the face of and through the piston as soon as. 
the piston-ports 15 during the said piston 
stroke come into communication with the 
exhaust-ports 17 of the cylinder. 

Another feature involved in my invention 
and not of less importance than' my im 
proved means for exhausting the cylinder 
chamber through the piston consists in the 
improved means employed for conducting a 
fresh charge of combustible and explosive 
fluid or fuel to the cylinder-chamber in 
front of the piston from the fuel-supply 
chai ber C which, as already indicated, is 
kept supplied with fresh fuel during the 
operation of the engine. My improved 
means for conducting a fresh charge of fuel 
frear the fuel-supply chamber C to the cyl 

do 

go inder-chamber in front of the rit on prefer-l 

ably comprise two ports 20 and 20 formed in 
I and circumferentially of the piston at the face 
of the pistoli and arranged at opposite sides 
respectively if the piston, which ports open 
i) to and therefore continuously communi 
cate with tile (winder-chamber in front of 
the piston a ti i re : }''anged to communicate 
at and just before the end of the driviig or 
working strole of thc ston with fuel-con 
ducting ports 23 which are formed it 1 and 
longit dinally of the cylinder and extend 
at their discharging el:ds to the interior of 
tle cylinder aid cannirate at their op 
posite elds with the fiel-supply chamber C. 
The fuel-conducting cylinder-ports 23 are 
spaced equidistantly circumferentially of the 
cylinder and discharge into the fuel-conduct 
ing piston-ports 20 as the latter during but 
near the end of the driving or working 
stroke of the piston, come into communica 
tion with the said cylinder-ports, and ob. 
viously during the compression of the body 
of fresh fuel in the fuel-supply chamber ( 
by the piston during the said piston-stroke 
a charge of fresh fuel, as soon as the piston 
ports 20 communicate with the cylinder 

' ports 28 during the said piston-stroke, is 
forced from within the said chamber 
through the said cylinder-ports and through 
the said piston-ports into the cylinder 
chamber in front of the piston, and the fuel 
thus discharged forward of the piston by the 
said piston-ports is by the latter distributed 
circumferentially of the face of the piston 
next the surrounding wall of the cylinder 
chamber. It will be observed that the spac ing of the fuel-conducting cylinder-ports 23 
equidistantly circumferentially of the cyl 
inder insures a proper distribution of fuel 
by the said ports to the piston-ports 20. The 
forward portion of each piston-port 20 has 
a laterally and outwardly facing side wall 
22 which is arranged SRAfy parallel 
with the line of movement of the piston so 
that the fuel discharged from the said ports 
passes along the surrounding wall of the 
cylinder-chamber in front of the piston to 
or toward the piston-facing end wall of the 
said chamber as indicated by the arrows 26 
in Fig. 3 and thence inwardly toward the 
center of the cylinder-chamber as indicated 
by the arrows 27 in the said figure and be 
hind and forces burned or spent gases or products of combustion still remaining in 
the cylinder-chamber out through the ex 
haust-ports of the piston and cylinder and 
keeps the said walls of the said chamber in a 
clean condition. Preferably each piston 
port 20 is enlarged inwardly at the inner end 
of its wall 22 toward, the enter of the pis ton, and the said enlarged portion of the 
said port has an Wi facing side wall 
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24 sloping laterally outwardly and toward. .. 
the wall 22 of the port. 
By the construction hereinbefore de 80 
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scribed it will be observed that the piston 
has a front of lhollow character; that each 
piston-port 20 extends circumferentially of 
the pistol at the face of the piston; that the 
portion of the piston between the inner end 
of the cylinder and the piston-ports 20 forms 
an inner circular flange fitting closely in the 
cylinder and operatively connected with the 
pit man E; th:lt the said piston-ports for 
fluid-conducting passageways extending and 
RS -circumferentially of the piston and 
isclharging into the cylinder along the sur 

rounding wall of the cylinder-clhamber; that 
the walls 22 and 24 of each piston-port or 
passageway 20 form an outer flange on the 
piston, which flange is spaced from the ad 
jacent portion of the surrounding wall of 
the cylinder-chamber and extends circum 
ferentially of the piston and is also spaced 
from the afore?aid pitman-connecting inner 
flange of the piston by the enlarged portion 
of the port or passageway 20 between the 
said flanges so that the said flanges are sepa 
rated by an interval which extends circum ferentially of the piston; that the opening 16 
formed in the piston at and centrally of the 
top or face of the piston communicates with 
the exhaust-ports 15 which are arranged be 
low the said face and register with the ex 
EE or passageways 17 leading from the cylinder when the piston is at the lower 
end of its stroke, and that the fuel-conduct 
ing cylinder-ports 23 constitute inlet pas 
sages which are formed in the cylinder and 
communicate with the interval formed by the enlarged portion of the adjacent port or 
assageway 20 when the piston is at the 
ower end of its stroke. 
Not unimportant is the size and arrange 

ment of the exhaust-ports of the piston and 
cylinder relative to the arrangement of the 
fuel-conducting ports of the cylinder and 
piston, whereby each exhaust-port of the 
piston during the driving or working stroke 
of the piston communicates with the ex 
haust-ports of the cylinder in ad 
vance of the communication of the fuel 
conducting piston-ports with the fuel-con 
ducting cylinder-ports during the said pis 
ton-stroke, so that the burned or spent gases 
or products of combustion resulting from 
the explosion of a charge of fresh fuel sup 
plied to and under compression in the cyl 
inder-chamber in front of the piston when 
the piston is substantially at the commence 
ment of its said stroke shall have been 
largely exhausted from the cylinder before a 
new supply of fresh fuel is discharged into the cylinder-chamber at the face of the pis 
ton and so that preferably about seventy-five 
per cent, of the said products of combustion 
are exhausted before the supply of the next 
charge of fresh fuel in front of the piston. 
The discharge of fresh fuel circumferen 

tially and forward of the face of the piston 

is not inlilke the low of steam in the opera 
tion of a ste:- wiistle, and it will be ob 
served that the surrouding wall of the 
cylinder-chaber forward of the face of the 
pist in is ti oily cle: led by every fresh 
charge (if f it' (iiivered firward of the said 
last it sii val is aiso lubricated by 
tle it iii: , which is carried with 
the sail fiti f all the oil-receiving fuel 
supply chaniber. It will also be observed 
that the fresh fiel assing into the cylinder 
ch: iiie for \, : " (f the piston and behind 
this est'a rig iri's or sent gases or prod 
icts of c't it is: i , and operating to ilrive 
tle sail roll its it cabinstion from the 
said chain lie!' ioes not mix with the said 
gases or protists of coinbi stion as is the 
case it two-ycie interia combustion en 
gines having all exhaust-ort on one side of 
the cylinder and a fael-inlet directly oppo 
site the exhaust-fort. To prevent the escape of 
oil-receiving feists chari, 
the shaft during the drivin 
stroke of the pist on the shaft is provide 
centrally between the ends of each box b 
with an exterial collar 30 which is turned 
on the shaft, and the boxes b are provided 
internally with annular recesses 31 to ac 
conmodate the location of the collars 30. 

It will also be observed that, by admitting 
the fel into the cylinder-chamber in front 
of the piston through the circumferentially 
ext eding piston-ports 20 which are com 
paratively narrow where E. discharge into 
the cylinder there is no liability of any com 
minication of fire from the explosion of fuel 
within the cylintler to the fuel-supply cham 
ber C when the latter is in communication 
with the aforesaid piston-ports. I would 
also remark that by the construction here 
in before described fuel from within the 
fuel-supply chamber C, being mostly cool 
air and evenly distributed circumferentially 
of the cylinder during each rotation of the engine-shaft, materially participates in the 
liformly cooling of the cylinder. It is ob 

vious also that by the provision of the fuel 
conducting histonports 20 the fresh fuel is 
supplied to the cylinder-chamber at the face 
of the pist on substantially wholly around 
the said face and material participates in cooling both piston and EE uniformly 
circumferentially of the piston. 
What I claim is: - 
1. In a two-cycle internal combustion en 

gine, an internally chambered cylinder; a 
reciprocatory piston arranged within the 
cylinder-chamber and having a flat face ar 
ranged transversely of and at a right angle 
to the cylinder; an exhaust-port formed in 
the piston and extending transversely of the 
piston a suitable distance from the said face 
and opening into the cylinder-chamber cen 
trally of the said face; an exhaust-port 
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formed in the cy iii ( 'i' a ri ( : 'i'i ingeti to Cyn 
nunicit a witi tie exi : 1st-port in the is 
ton during it fear the cid of each driving 
or working's 'ok' of the pi:1 on, aid I leans 
whereby a citage of frish futi is begui to 
be supplied. it'ai th 'ill of tit is 1: . 

i: . 
Ri's 

stroke, to the yi is cli'-' amber at this 
and circlini fert. It is of opposit sh: 
the piston. 

2. In a two-cycle interial critiba isfiti e 
gine, an in erally clia inherel cyliuser: a 
reciprocatory pist in arranged within the cyl 
inder and having : a face a '1'a Ige trans 
versely of and at a right inge to the cylin 
der; an exil: tist-port for it’t in the piston 
and extendi: ; rals. sely it is list (in le 
tween diaei ital, site tints Oli the 
exterior of the is . . said exhaust-port re 
ing arranged subst:ut ally parallel with the 
said face and celling into the ?tylinkier 
chamber centrally of the said face; incans 
whereby the said exhaust-port cenllinicates 
with the external at nosphere diring bit 
near the end of each driving or working 
stroke of the piston, aid in eans, wherely 
charge of fresh fuel during it it near the end 
of the said piston-stroke is began to be sp 
plied to the cylinder-lantier at the face of 
the piston. 

3. In a two-cycle internal claustin en 
gine, an internally chambered cylinder, a 
piston arranged within and a ?tated to re 
ciprocate endwise of the cylinder chamber, 
a shaft operatively connected with the pis 
ton, means whereby the cylinder-chamler in 
front of the piston exhausts, through the 
piston during but near the end of the driv 
ing or working stroke of the piston, two 
fuel-conducting ports friei in tile periph 
ery and extending circumferentially of the 
piston at opposite sides respectively of the 
piston, which ports open into and are ar 
ranged to discharge into the cylinder-chain 
ber at and circumferentially of the face of 
the piston; ports formed in and longitudi 
nally of the rylinder at points spaced cir 
cumferentiall of the cylinder and having 
their discharing ends arranged to com 
municate with the fuel-conducting ports in 
the piston at the end of the aforesaid stroke 
of the piston, said cylinder - ports having 
their said ends closed by the piston during 
the said piston-stroke until the piston nears 
the end of the said stroke, and a suitably 
charged fuel-supply chamber communicat 
ing with the said cy' holer-ports and ar 
ranged to have the fuel therein compressed 
by the piston during the aforesaid stroke of 
the piston. 

4. In a two-cycle internal combustion en 
gine, an interially chambered cylinder; a 
piston arranged within and adapted to re 
ciprocate endwise of the cylinder-cha ber; 
a shaft operatively connected with the pis 
ton: means whereby the cylinder-chamber in 

: 
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3. 

front of the piston exhausts through the 
iston during but near the end of the driv ng or working stroke of the piston; fuel 

conducting ports formed in the periphery 
and extending circumferentially of the pis 
!, which ports open all d are arranged to 
ischarge into the cylinder-chamber at and 

circumferentially of the face of the piston; 
suistantially parallel ports formed in and 
longitudinally of the cylinder at points 
spaced substantially equidistantly circum 
ferentially of the cylinder and having the 
discharging ends arranged to communicate 
with the fuel conducting ports in the piston 
at the end of the aforesaid stroke of the pis 
ton, said cylinder-ports having their said 
ends closed by the piston during the said 
isit in-stloke until the piston nears the end 

if the said stroke, and a suitably charged 
fuel-supply channer communicating with 
tle said cylinder-ports and arranged to have 
the fuel therein compressed by the piston 
during the aforesaid stroke of the piston. 

5. In a two-cycle internal combustion en 
gine, an internally chambered cylinder; a 
piston arranged within and adapted to re 
ciprocate endwise of the cylinder-chamber; 
a shaft operatively connected with the pis 
ton; fuel-conducting ports formed in the 
periphery and extending circumferentially 
hf the piston and opening into the cylinder 
chainber at and circumferentially of the face 
of the piston, the forward portions of the 
said ports having laterally and outwardly 
facing side walls which are substantially 
parallel with the line of movement of the 
piston; fuel-conducting ports formed in the 
cylinder and arranged to discharge into the 
aforesaid piston-ports at the end of the 
driving or working stroke of the piston, said 
cylinder-ports having their discharging ends 
closed by the piston during the said piston 
stroke until the piston nears the end of its 
said stroke; a suitably charged fuel-supply 
chamber communicating with the said cylin 
der-ports and arranged to have the fuel 
therein compressed by the piston during the 
said stroke of the piston, and means whereby 
expanded products of combustion resulting 
from the explosion of a charge of fuel com 
pressed by and in front of the face of the 
piston during the opposite stroke of the pis 
tign are exhausted through the piston during 
the next driving or working stroke of the 
piston. 

8. In a two-cycle internal combustion en 
gine, an internally chambered cylinder; a 
piston arranged within and adapted to re 
ciprocate endwise of the cylinder-chamber; 
a shaft operatively connected with the pis 
ton; fuel-conducting ports formed in the 
periphery and extending circumferentially 
of the piston, and opening into the cylinder 
chamber at and circumferentially of the face 
of the piston, the forward portions of the 
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said ports having laterally and outwardly 
facing side walls which are substantially 
parallel with the line of movement of the 
histon, said ports being enlarged at the inner 
ends of the said walls in Wardly toward the 
center of the piston and the enlarged por 
tions of the polis having laterally all out 
wardly facing side walls which slope later 
ally outwardly and toward the face of the 
piston and connect with the first-melutioned 
walls; fuel-colaucting ports formed in the 
cylindel' and arranged to lisch) 'ge ilio the 
aforesaid piston-ports at the end of the iriv - 
ing or working stroke of the piston, said 
cylinder-ports having their discharging ends 
closed by the piston during the said piston 
stroke until the piston hears the end of its 

i004,021 

said stroke; a suitably charged File:ER chamber communicating with the said cylin 
der-ports and arranged to have the fuel 
the ein compressed by the piston during the 
said piston-stroke, and exhaust - ports ar 
l'aiged to exhaust the cylinder-chamber dur 
ing the said piston-stroke but in advance of 
the discharge of fresh fuel through the afore 
said piston-ports during the said piston 
stroke. 

In testimony whereof, I sign the foregoing 
specification, in the presence of two wit 

SS(S. 
THEODORE. H. HABERKORN. 

Witnesses: 
ALIEN J. WESEY, 
Illic:Y UPsoN. 


