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70 all whom it may concern: !
Be it known that I, MarTiN L, WIILIAMS

a citizen of the Umted States, re,s1d111 111
the city of South Bend, county of St. J oseph N
and State of Indiana, have mvented certaln ‘improved gas engme showmg one cylmder
new and useful Improvements in Gas-En-

- gines, of which the, iollowmg 1S & speclﬁea- |

tion.
This mventmn relates to 1mprovements 1N

gas engines and refers more particularly to

a four cycle gas engine of the single sleeve

rotary valve type.
an 1mprovement of the invention shown, de-

rial No. 723,851, filed October 4th 1912,

In the present invention the cyhnders are |

provided at both their upper and lower ends

- with inlet and exhaust ports which are con-
" trolled by a single rotary valve sleeve pro-
vided at either end with ports, common to

- the inlet and exhaust 'portb at the respective

"~ ends of the cylinders.
.such as to provide a maximum port area at

25

both ends of the cylinder without unduly
weakening eﬂ}hel the cylinders or the sleeve

~walls, and in which the sleeve is driven in
timed relation with the operatlon of the cyl- |

inder piston.

30.

35

Among the salient ob]ects of the inven-
tion are to provide an improved construc-
tion of cylinder which insures absolute ac-

curacy 1n the position of the ¢ylinder ports,
whereby they will also register in properly

timed .relation with the ports of the rotary
sleeve; to provide a construction in which

the cylmder cast in the ordinary way,

port ring, the ports of which were previ-

~ ously milled out to accurately register with

40

45

the ports of the rotary valve sleeve; to pro-
vide -a construction which reduces the iric-

tion between the sleeve and cylinder wall to

a minimum, and at the same time affords
ample lubrlcatlng space for the working

parts; to provide a construction in which
the wearing parts can be readily removed

'and replaced at nominal cost without affect-
- 1ng the main construction of the cylinder;

o0
“ment of the working parts and in general to
provide a simple and improved construec-

. The invention consists in the matters here-

to provide a construction which is particu-
larly characterized by the accuracy of aline-

tion of the character referred to.

‘lines 2—2 of Fig

The present invention is =
..on lmes 3—3 of Fig.

The arrangement 1s

is

couniterbored to receive at either end a ﬂat o
~shaft, 3 the balance wheel,

o ma,fter descmbed and more partmnlarly
'_pomted out in the appended c]alms

- In the drawings—

55

Figure 1 is a vertical sectional v View of 3 my-

-thereof; -
g, 2 is a Vertwal Sectmna,l view taken on -

.1 and lookmg in the dlrec-- )

tion.of the- ArTows;
Fig. 24, is a side elev ation Wlth p&ri;s

broken away and shown in ‘section;
Fig. 3, is a. homzonta,l sectional view taken

60
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1 and looking in the :

direction of’ the armws but on an enlqrged'_- o

| Sca,le \

Fig. 41is a homzontal sectlonal view taken
on lines 4—4 of Fig. 1 and looking in the

'dlrectlon of the arrows on the same scale as

Fig. 3 .
Fig. 5 1S 2 Vertlca,l sectlonal wew of the
valve sleeve and cylinder head;

75

Fig. 6 is a horizontal Sectl()]fl’ll view of the B

sleeve showing the ports in the upper end;
Fig. T1s a

Fig. 81is a fragmenta,lv detall vView show-

ing the partition wall at the upper end of

theF cylinder laid out flat;
10°

the lowel end of the cylinder which divides =

the inlet and exhaust chambers
In the drawmﬂs shown in Figs. 1 and 2.

. 9 18 a similar view of the partltlon at' i

a similar view. showmn' the ports L
at the lowel end ; '

80

-
re.—
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‘the piston is shown at the end of the intake .

stroke, and in the remaining figures the parts, -

are shown in the same relation.
Referring to the drawings—
1 design

shaft 2 is mounted a spur gear 4 connected
to another spur gear 5 by a chain drive 6.

The gear 5 1s mounted on a rotary shaft 7

]oumaled in. suitable bearings in the crank
case, and to this shaft 7 i1s secured a worm

- 90
ates the crank case, 2 the crank' e
On the crank

95

gear, and at the upper end of the crank case
is secured a piston cylinder 9. Within the

cylinder is mounted a rotary valve sleeve 10

100

on the lower end of which is Secured a, worm

gear 11. A piston 12 slides within the ro-
tflr sleeve 10 and 1s secured to the crank

| shaft by mea:ns of a pltHl"lIl 13 in the usua,l _

manner.:

105

Within the upper end of the cylinder is

a. detachable cylinder head 14, the lower end
of Whlch ﬁts w1th1n the sleeve 10.

The cyl-
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inder head is rigidly secured to the evlinder
by bolts 15.

"The evlinder wall 1s surround-’

ed by & water jacket chamber 27, water en-

10

tering through a supply pipe commctwn n

the lower end of the jacket, passing around

the eylinder wall and into an annular cham-
ber 29.

The water passes from the water
jacket to the inner chamber 29 by means of

'-'54;561 les of conduits 30 formed in the cylin-

der, From the chamber 29 the water passes

 through ports 81 into a second water cham-

- the second water
15

be_{ 32 formed in the cylinder head. A de-
livery or discharge pipe 33 1s ceﬂnerted m
]a@l{et 32,

Around the cylinder wall is formed a pair
of annular inlet chambers 34.and 35, at the

~ upper and lower ends of the cylinder respec-

20

tively. Gas is delivered to these chambers,
by means of an inlet mamfeld 36 which con-
nects with a main inlet pipe 387. Around the
cylinder is also formed a pair of annular ex-

“haust chambers 38 and -39 respectively.

20

30

B0

- haust ports 45.
55

~are. longer

85§

“eylinder.

These chambers are arranged mm‘ledldtely
beneath the inlet chambers 34 and 35. "The
exhaust gases from thése chambers 38 and
39 pass to a main exhaust passage 40 by
means of a manifold 41. The upper inlet

‘and exhaust passages 34 and 38 are divided

by staggered partition wall 42. This parti-
tion wall is staggered or provided with al-
ternately offset portions in order to cause
the exhaust and inlet conduits hereinafter

described to register with the respective inlet =

and exhaust chambers. It s to be noted that

“the passages 30 between the water jacket and

water chamber 29 pass through this bridge

wall 42. The lower nlet chfm'lbw 35 and ex-
haust 39 is similarly divided by a staggered
partition wall 43.

t as does the upper bridge
wall 42. The exhaust and inlet passages are
so arranged that they are open at their inner
ides exeept for the port 1*'mg% hereinafter
described. -
Describing these part rmgg the npper end
of the cylinder 1s shghtly counterbored to.

permit the insertion of a ring 42" which fits
tightly within the counte}rbmed portion of
This port ring 42"

the ¢ylinder referred to.
is provided with a series .of circumferen-

tially extending equi-spaced inlet ports 44

alternately arranged relative to similar ex-
In the present instance
there are six of these inlet ports and six
exhaust  ports at the upper end of the
The inlet ports 44 are narrower
than the exhaust ports 45 for a purpose
‘hereinafter described, and it is to be noted
that both these inlet jand exhaust ports
vertically than horizontally.
The lower end of the whnder 18 mlmlazh
counter bored to receive a second port or
ouide ring 437, which forms a tight ht with
the ey linder wall. This pmt ring 48" 1s like-

?

| s.,rh@ upper ring 427,

ennd of the cylinder.

This partition wall 43
does not hca'wever:,' have any water passage
~ways through it

ring
‘shaft by a one to twelve reduction so that the
sleeve will rotate, for example, one hundred

A E£F
1895

wige pl“{?"‘“lf ead “Wl‘ih bm inlet norts A8 and %1

exhiaust ports 49 altematelj disposed as in
The ports in the lower

ring, in contra-distinetion to the ports pre-
viously described, ave longer horizontally

“than vertically, and the exhaust ports 49 arc

slightly larger than the inlet ports 48. These
rings 42/ and 137 are so arranged as to clo--e

70

th(, inner sides Of their uspeetwe inlet and

the rings just described.

exhaust chambers except for the ports in 75

The inte rnal diameter .of the cyhndﬂr 1S

Slighﬂj in excess of the 111te1‘1m] diameter of

the port rings 42" and 43" so as to leave a

%hght clearance space between the outer w

atter described.
Describing now the ports in the mt‘w}f

valve sleeve, at the upper end of the sleeve
are six circumferentially extending ports

50, 50 which ports are spftced equi-distant
apart as shown in Fig. 6.- These ports 50
are of the same height and width as the ex-

haust ports 45 in the ring 49" in the upper

vall

of the rotary valve sleeve and the cﬂmder .
wall as shown at 44, f{}r a purpose herein- -

The lower, end of the
sleeve is provided with the same number of

85
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circumferentially extending ports 51 which
are of the same height and width as the ex-

haust ports 1n the port.ring 43",

the sleeve are offset, or in other words, do not

lie in the same Vertmal plane as the pmtc;"

in the lower end of the sleeve. -
The arrangement of these ports is mch

the sleeve wﬂulhmeuu sly register wnh all

of the inlet ports in the upper port ring 42

and the same is trie With“lefpi‘u&ce to the
exhaust ports in the port ring 427, In £

actly the same manner the ports 51 in the

sleeve simultaneously 1eﬂlster with either
the inlet or exhaust ports 11 the lower port
43’. The sleeve is geared to the crank

times while the crank shkaft nnﬂ;es twelve
hundred rotations. Accordingly, the sleeve

‘makes one -twenty-fourth of 2 revolution

while the piston travels from the bottom to
the top of the cylinder or vice versa.
As 1s seent more clearly in Fig. 5, that por-

It 1s to be
noted that the ports 50 at'the upper end of

100

that all of the ports 50 in the upper end of

105

110

80.

115

tion of the sleeve between the apper and

lower ports 50 and 51, is pwﬂded exterior-

- ally with an {IHHULH recess H2, which to-

ﬁ‘ethez with the Whnder* wall Torms the an-

120

nular space 44’ heretofore referred to. This

clearance space 44’ not onlv materally ve-

cdluces the friction or bearing surface between

the sleeve and cylinder but also serves as an
excess lubricating pocket.

and the ewlmde}; the former is provided

“with a second annular recess 53 hetween the

lower ports 51 and the annular shoulder 54

To further re-
~duce the bearmﬁ* surface between the sleeve

1235

130
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aS_ShéWﬁ more 'clearly'in' Fig.. 5, The épaée

between the annular recess 53 and lower

bearing ring 43’, forms a second excess lubri-
cating pocket 5. -~ - -

One of the main advantages of the port
rings 42" and 43", 1s that these rings are
formed independent of the cylinder proper,
and accordingly the ports in these rings
can be milled out much more accurately than
would be possible if they were cast with the
cylinder. Furthermore, these bearing rings
can be readily removed and replaced with-

- out In any way disturbing or aflecting the

15 which are subjected to substantially all the - rings, a valve sleeve rotating in said cyl- 80
wearing friction. The lubricating pockets inder and provided with ports at its upper
referred to provide ample lubricating space. and lower end adapted to register with the
thereby further insuring against wearing. - ports of said rings, a piston reciprocating in
It may also be stated that by the use of these said sleeve and means for actuating said =

20 separate bearing rings, the mamm body of slebve and piston in timed relation. - - 85
the cylinder, by reason of having:the bear- 2. In a four cycle oas engine, the com-
g strains removed, can be made of much bination with a cylinder structure having in-

- lighter material than has heretofore been let and exhaust ports at its upper and lower
- possible. .. .= . ends respectively, the internal diameter of =
25 Describing now the operation of the en- "said cylinder structure being less at an in- 90

.~ gine, as the piston starts down on the first
~ intake stroke, thé ports in the upper end of -
‘the cylinder register with the inlet ports in
the port ring and a relatively small charge
a0

35

40

50

cylinder proper, and 1t 1s these bearing rings

of gas rushes into the cylinder. At this

time the exhaust ports in the upper port ring
are closed ; the ports 1n the lower ring being

of course closed by the piston ‘and as the

piston descends on the intake stroke it creates

a vacuum drawing in gas through the upper

inlet port. These upper inlet ports are,
. however, not sufficiently large to let in a full
charge of gas; accordingly, as the piston
reaches the end of its intake stroke it un--.
covers the inlet ports in the lower ring and
~ the main charge of gas rushes into the eyl--
inder by.reason of the vacuum created on
the intake.stroke of the _
tion of the sleeve is so timed relative to the
crank shaft that the ports in the lower end
of the sleeve register with the inlet ports.
- 1n’the lJower ring and of course close the.

~‘exhaust ports in:the lower bearing ting. -
~_As the piston starts up on its compression
stroke it covers all of the ports in the lower
end of the cylinder. * At this tithe the sleeve -
is rotated sufficiently to cover both the in-

piston. The rota-

..
ha

- let and exhaust portsin the upper port ring.

- The sleeve is:8o arranged.that these ports

bination with a cylinder, of

termediate

to form an intermediate ann

~slegve in timed relation.

~of said cylinder, an annular ported bearing

" said. cylinder, a piston reciprocating in said
“sleeve and means for, actuating said piston
‘and-sleeve in timed relation. -

' cycle gas-engine, the combina- _120

per bearing ring are of course closed. On

a
2 -
= -
'
-
v
-i:_‘
- .
.

the next stroke or intake of the piston the .

before. =~

forth in the appended claims.
- I claim as my invention:
1. In a four cycle gas én

gine, the com-
a port ring .in

upper inlet ports are uncovered, the upper

-exhausts closed and the cycle takes place as
The invention is not limited to the de- -

taills of construction shown except as set

75

either end of said cylinder, the internal

diameter of said cylinder between said rings

‘being slightly less than the diameter of said

_ portion of said cylinder stiuc-
ture than at the ends thereof, a valve sleeve ,

rotating in said cylinder structure and hav- .
1ng ports registering with the inlet and ex-
haust ports of said cylinder . structure, a
Ppiston reciprocating in said sleeve and means .

95

for-actuating said sleeve and piston intimed.

relation. - - )

3, In a four cycle gas éﬁéine',_'thé combina- L
‘tion with a cylinder structure having inlet 1

100

and exhaust ports, of a valve sleeve rotating -

In said cylinder and having a plurality of =
inlet and exhaust ports, the opposed walls:

of said cylinder and sleeve being recessed’ .:

- ! : . .

h -
-

let and exhaust passages, a rotary valve
sleeve having inlet and exhaust ports coop-

erating with the inlet and exhaust passages

L

member interposed between said sleeve an

-

5, In a fou

o

43 In a four 'pyc]e'f._{ga,s- 'engine,;..the-i com— -

| 0 Intermed nular lubricating 195
~pocket, a piston reciprocating in said sleeve: - -
and means for actuating said piston and =

110

115

55 will remain closed, not only during‘the com- tion with a ¢ylinder provided with inlet and
* pression stroke, but during the poweér stroke. exhaust passages at either end, a rotary valve.
As the piston approaches the end of the sleeve having inlet and exhaust ports codp- .
power stroke the sleeve is rotated so that the erating with the inlet and exhaust passa;g'eéf'"ﬂ g
- - ports af its lower end register with the ex- of said cylinder, annular ported bearmg ..
60 ‘haust ports in the lower port ring while the " members interposed between either end of 125 -

- “inlet ports in this lower port ring are ¢closed. ' said sleeve and said eylinder, and means £or.
At the same time the upper exhaust ports . actuating said piston, and means for rotating
-are open and renfain open until the piston said sleeve at a reduced speed relative to the
finishes 1ts scavenging stroke. During the speed of said piston. B T
- 45 scavenging stroke the inlet ports at the up-" 6. In a four cvele gas engine, the combina- 130



tion with 2 cylinder having iniet and exhausi

passages, a rotary ported valve sleeve rotat-
ing in said cylinder,-annular bearing mem-
bers interposed befween said cylmder at

the upper and lower end of the latter and
sleeve, a piston reciprocating in said sleeve

‘and means for actuating said sleeve and pis-

. ton in timed relation.

10

i5.

- %. In a four cycle gas engine, the combina- .
tion with a cylinder having inlet and ex-
passages at either end, an annular
‘bearing ring at either end of said cylinder

haust

having ports communicating with the re-

spective inlet and exhaust passages, a sleeve
rotating in sald cyhnder and having ports

adapted to register with the ports oi said
bearing rings, a piston reciprocating 1n said

sleeve, that portion of the cylinder wall be-

35,188

. K . - ' T ' -7, —
I-'H':"ln#::!z - ] r ' ) N i: #'::,!_ ?ﬁ .F,
T r'i‘l - . : el ﬂ- Jout

tween said bearing rings forming with said
sleeve an ammular lubricating space and -
‘means for actuating said piston and rotat-
ing said sleeve in timed relation.

8. In a four cycle gas engine, the _cambii’i&;" |

and having a plurality of circumferentially

‘distributed inlet and exhaust ports, bearing
‘members interposed between said first men-
tioned members, 2 piston reciprocating in

said members and means for actuating said
 MARTIN L. WILLIAMS.
Witnesses: SRR
- Horace H. KIZER,
J. G Wicoins, -

piston and said movable member in fimed

relation.

‘tion with a member having inlet and exhaust -
ports, of a second member moving therein,
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