F. ¥, SHAFFER,
GAS ENGINE,
APPLICATION FILED MAY 20, 1912,
Dpn s 3 - 1=
Patented Nov. 9, 1915,
4 SHEETS—SHEET 1.

s 1
s\Q 4

» \ 4
NP

nwentor

/ d
Z 7 '
el H 4%47 |
' s g/

/ ( ‘/;:i %ﬁj‘g‘~ Attornesy,

S5 beooes

%



. SHAFFER,

[

T

ENGINE.

GAS
APPLICATION FILED

MAY 20, 1812,

Patented Nov. 9, 1915,

4 SHEETS—SHEET 2.

1,180,113,

\w,"\‘ i

\‘:SE:' >

e e e XA

brams 7o

7z

N

Diitneoses
ey



SHAFFER,
GAS ENGINME.

}

4
Y]

g

WAY 20, 1912,

FILED

APPLICATION

4 SHEETS—SHEET 3.

1,180,118,

Snuenior

[

i

T, mgmm@@mﬂmv@umm%w

3

Zﬁ ®

GBitsesses




ER,

GAS ENGINE.

F
APPLICATION FILED MAY 20, 1812,

K. SHAF

F

4 SHEETS—SHEET 4.

Patented Nov., 9, 1815,

=

26%

_ i
! i
i |
\ 1
) [
1 1
. t
I
' R “
1 2 1
' !
H \
| \
1

Py "
S
R !
‘SN "
AN\ "
." |
| 5
L

ﬂttoqu

Jriventor

/.
//;7%
Wtz oee

A

o S
7/
3

7
s

By



10

15
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Application filed May 20, 1912.

To all whom it may concern:

Be it known that I, Frep K. Suarrer, a
citizen of the United States, residing at Se-
dalia, in the county of Pettis and State of
Missouri, have invented certain new and
useful Improvements in (Gas-Fngines, of
which the following-s a specifieation.

This invention relates to gas engines, pref-
erably of the internal combustion type, and
maore particularly the invention velutes to an
improved valve mechanism for such engines.
Some of the featuves of the valve mechinism
are also of more general utility, and may be
employed with other engines than those
above referred to.

One of the objects of the invention is to
provide in connection with a votary valve
for gas and other engines, an improved con-
struction and arrangement whereby the fuel
gas is economically used and conserved, by
preventing the gas from being drawn from

 the carbureter or other supply by the partial
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© 45

56

vacuum created by rotation of the valve, and
its discharge into the exhaust passage.
Another object is to provide an improved
construction of packing strips for a rotary
or other similar valve whereby the losses due
to leakage are reduced to a minimun.
Another object is to provide a valve of the
type referred to which is also constructed to
act as a circulating pump for the cooling
liquid, thereby reducing the number of parts
associated with the engine, and furnishing a
reliable means to impel the circulating liquid
during the operation of the engine. :

Another object of the invention is to pro-

vide a simple and reliable means for cou-
pling a series of rotary valves together for
use in multiple cylinder engines. e :

With these, and other important objects in
view, the invention consists in the construc-
tion and arrangement of parts hereinafter
described and more particularly pointed out
in the claims. ,

Iy the drawings Figure 1 shows in vertical’
section a gus engine embodying the present
improvement; Fig. 2 is an end elevation
thereof; I'ig. 3 is a vertical section showing
the upper portion of the cylinder, the valve
casing and valve; Fig. 4 is a horizontal sec-
tion through the valve and its casing; Fig. 5
is a vertical longitudinal sectional view.of
the valve casing, the valve being shown in

elevatiow; Fig. 6 is a view showing an en- .

sSpecification of Letters Patent.

.rings 38,

‘vided ' by - diagonal

Patented Nov. 9, 1915,
Serial No. 698,603.

gine, radiator and circulating connections
showing the manner of application of the
combined valve and pump; Fig. 7 is an en-
larged longitudinal section illustrating the
mode of connecting two or more valves and
also showing a slight modification of the
packing means; and Tig. 8 is a sectional
view on the line a—w, Fig. 7.

The numeral 2 indicates the cylinder of a
gas engine which is bolted to a two-part

ccrank case 4 which sustains bearings for the

main shaft 1 havitg conhection through th
usual crank 8 and pitman 6 with the piston
10.  The cylinder ¥ is surrounded by a water
jacket 3 and a valve casing, which is herein
shown as composed of two sections, 12, 14,
rests upon the upper end of the cylinder ¢
to which latter it may be secured by the bolts
24, or in any other usual or convenient man-
ner. . A
The valve casing is shown as provided at
its central, lower portion, with a down-

‘wardly extending spherical-shaped head 26

which is provided with a circular flange to
rest upon the upper end of the cylinder 2,

as shown best in Figs. 1, 3 and 5. The valve

casing is provided with a cylindrieal recess

within which the rotary valve 22 is fitted.-
The valve is provided with reduced tubular

extensions 82, and, as shown in It ig. 4, rings
30 ave clamped between and carried by the
two-part casing 12, 14, while rings 28 are se-
cured to the tubular extensions 82 of the
valve to rotate therewith, said rings being
grooved to form raceways for anti-friction
balls, and constituting ball bearings upon
which the valve rotates. At suitable points
near the outer ends of the valve, annular
grooves are provided to receive the packing
which are immovably secured to
the two-part valve casing by dowel pins 38,

; packing rings against ro-
tation with the valve. The packing rings
36 may be:in one piece, with their ends di-
.cutsas indicated by
dotted lines in Fig’
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“as shown in Figs. 4 and 5, or other suitable
‘magans to hold the

100

5, or they may be com- -

posed of any desired  number of parts, or -

joined in ‘any. suitable manner.  This ar-

.rangement provides that when the two-part.

valve casing is tightly clamped together,
and the pins 38 enter the recesses in the
rings 36 a gas tight jeint is formed between
the interior circumference of the valve cas-
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ing and the penphexy of the packing rings,
so that in order for the gas io escape. around
the rings it must travel along the lines of

“nning contact between the valve and rings,
by the inner surface,
aud two side walls of the rings. It is pro-
posed to introduce a suitable lubricant, as
for example graphite and oil in the proper
proportions, between the recesses i the

valve and the walls of the packing rings
Whir:h will not only tend to reduce iugtlon,
but will also 2id 1n securing a gas tight joint
between the valve and ring.
tion of the valve casing is also provided with
a series of grooves which are arranged trans-
versely of the packing rings 36 and in which
are mounted packing stvips 37, and springs
40, shown as having their ends resting upon
the outer walls of the recesses and their cen-
ters bearing against the strips 37, normally
act to yieldingly press these stmps' 1gamst
the valve. The ends of the strips 37 are
shown, see Fig. 5, as slightly recessed at
points where thPV Llp over and engage the
outer faces of the rings 36. These 1'0(:05%%
provide for a certain amount of pr re-
tween the ends of the strips and the pack-
ing rings in order to compensate for rdédue-
tion of metal due to the wear on the valve
and strips..

The valve is provided w ith a long port 23,
as shown in Figs. 1 and 3 which is in length
slightly less than 1807 of the circumference
of the valve. ‘The inlet passage 16 in the cas-
ing is extended downwardly and inwardly
at an inclination, and this passage commu-
nicates with the gas supply pipe 17 which is
provided with an abrupt bend downwardly
from the upper wall of the passage 16, as
shown in Figs. 1 and 3. The exhaust pas-
sage 18 is likewise formed upon an inclina-
tion as shown, and has communication with
an exhaust pipe 19, which latter is prefer-
ably flared or enlarged, os compared w ‘Ll‘ the
gas supply pipe, to admit of n f >
of the burnt g gases. At suitable

7oints above,
and beyond the inlet passage in are formed
the vent passages 11, 13 and an additional
vent passage 15 Im)j he provided between
the passage 13 and the exhaust passage 18,

The purpose of these = sveral passages
be explained hereinafter.
The 23 18 so arranged

will

valve recess 23 and
propaortioned relatively to the-inlet t and ex-
haust ports which are Jocated, respectively,
at the inner ends of the passages 16 and 18,
and the rotation of the vaive is so timed,

relatively to the position of the ¢rank that-

as the valve rotates in a clockwise divection
it will, starting with the parts o the position
shown in Figs. 1 and 3, first establish com-
wmimication between the inlet port and the
evlinder the piston inoves oubwardly.
pon completion of the ontward \""U)l\:vﬁ and
upon moevement of ghe §

a8

vvw g5

wdly for
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compression the valve will have reached a

position to cut off the port leading into the
cylinder from the base 20 until the compres-
sion stroke is completed. Upon the igni-
tion of the compressed charge the pistorn
will again move cutwardly to complete the
working strcke, during which time -also

the port at the top of the « cylinder will re-

main eclosed. Upon the next inward move-
ment of the piston the port 23 will have
reached a point to establish communication
between the cylinder port 33 and the exhaust
port at the end of passage 18, and thus per-
nut the escape of the burnt gases In con-

rection with the operation of the valve the
Constructlcm and arrvangement of the inlet
and exhaust passages 16 and 18, and also
the arrangement of the pipe 17, are impor-
tant. It is well known that the efficiency of
engines of this type is materially increased
if the gases are conducted into and out of
the cyhinder with as little deflection is pos-
sible, and that where the gas, particularly
from the carbureter, flows through tortuous
passages, or arvound abrupt bends, the effi-
ciency of the engine is materially reduced.

In order, therefore, to obtain the highest effi-

cienicy possible through a correct designing
of the passages for. the gases, the walls of
the inlet passage 16 are so arranged as to
direct the gas in practically a Stralght line
downwardly into the port leading to the up-
per end of the cylinder when the valve 22
has moved to the position for uncovering
the inlet port. This cccurs immediately af-
ter the valve has moved from the position
shown in Figs. 1 and 3 of the drawings.
The direction in which the spent gas flows
from -the cylinder into the exhaust passage
18 is also in practically a straight, unbroken
line, by reason of the formation of the walls
of the passage 18 relative to the valve port
23, and the port at the top of the cylinder.
When the \alv(, has reached a point where
the port 23 establishes communication be-
tween the eylinder and the exhaust ports, the
gases are  discharged in  practically .
straight, unbroken line through these ports
and passages, to the exhaust pipe 19. The
above features I regard as highly importart
n engines of this type.

In a rotary valve of the type lierein illus-
trated, therd is n tendency, as the valve ro-
tates l)d%t the anlet port, to force -the gas
backwardiy into the carburcter, or <>thu'
source of supply, and when the valve has
reached the poing to cut off communication
with the cyhnder,
partial vacnum is created which tends to
draw the gases from the supply and dis-
charge them ut a later period into the ex-
7'1 order to prevent these un-
able vesults, I
17, as shown in I< 19,5..

.and 3, with an
¢ wwhich acts as.a

upon {urther rotation a

have mrmed the supply.
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trap or pocket for the gas and prevents it
from being forced over into the exhaust.
TWhen the valve is rvotated sufficiently to
cover the cylinder port, shortly afier the
leading end of the valve port 23 passes the
inlet gas port. communication with the at-
mosphere is established through the vent
pipes 11 and 13, which progressively breaks
the partial vacuum caused by the rapid ro-
tation of the valve. By these means great
economy in the fuel consumption of the en-
gine is secured in that it has been found that
valves of this type have a tendency to draw
the fuel gas out of the supply pipe and dis-
charge it into the exhaust pipe during the
compression and working strokes of the en-
gine. ’

A passage 15 which is located beyond the
passage 13, is designed to establish com-
munication between a suitable source of air
pressure and the exhaust port in the valve
casing inrmediately before the cylinder port
of the engine is open to exhaust. By using
a suitable controlling valve for the passage
15 an induced draft of air may be supplied,
through 1 suitable timing device, to increase
the velocity of the burnt gases through the
exhaust passage, and thereby add to the effi-
ciency of the engine. It will be understood
that if & valve.is used with a suitable tim-
ing deviee for the control of the induced
draft through the passage 15, that such
valve will be opened at the proper times in
the cycle of the engine to admit air under
pressire to the exhaust passage before the
Iatter is in communication with the outlet
port 33 at the end of the eylinder.

Asshown in Fig. 4, the valve 22 is hollow
and is provided interiorly with spiral ribs
34. of any desirable form or construction,
which adapts the valve fo act as a screw
pump for the cooling liguid. As shown in
¥ig. 3 the longitudinal opening through the
center of the spiral ribs 34 is eccentric to
the axis of the valve 22. This form is pret-

- erable. as the depressior of the valve shell
~eansed by the

valve port would result in a
reduction- of the width of the flange on one
side of the valve if the longitudinal opening
through the flange was concentric with the
longitudinal opening through the valve.
The tubular extensions 32, see Fig. 6, have
connection  through a running joint, with
beavings 43 which-are carried by brackets
42 sustained from the water jacket 3. One
of the bearings 43 may have connection with,
the radiator 44, which in turn has communi-
cation through a pipe 46 with the cireulat-

‘ing space inclosed by the water jacket 3, as

shown in Figs. T and 6. The opposite bear-
ing 43 also has connection, through a suit-
able pipe or conduit, with the upper portion
of the water jacket of the valve casing, as
shown. The valve mav be rotated by any
suitable mechanism, but as herein shown

<

movement is imparted fo it through suitable
sprockets 31, 7,"which are carried by the
shatft 1 and one of the tubulay extensions 82,
respectivelv. and a chain 5, the gearing be-
ing in the ratio of two to one. WWhen the
valve is votdted through the described con-
nections it serves not only to control the
admission of fuel to the engine, and the ex-
haust of the burnt gases in the usual man-
ner of valves of this fype, but also throungh
the spiral flange 34 it acts to cause a civeu-
lation of the cooling liquid through the
jackets of the cylinder and vilve casing, and
the radiator. By this construction also the
liquid which is civeulated by and through
the valve acts to cool the latter, the spiral
fiange contributing to this resalt as it serves
to conduct the heat which the valve receives
from the combustion chamber opposite the
recess 23 to the interior of the valve, oppo-
site the inlet and exhaust ports, where such
heat is radiated to the cooling liquid. Tt is
also a most important fact that the. cool
water being heavier, will be thrown by cen-
trifugal force outward. thereby keeping a
layer or stratum of cool water next the valve
shell, while the water of higher temperature
will tend to remain at the center and be
forced by the pump to the radiator to be
eooled. These results ald materially in re-
ducing the tendency of the rotary valve to
become overheated.

Referring to Figs. T and 8. which show ¢
constriiction to be emploved in connection
with multiple cylinder engines, a series of
valves of the tvpe above described have
tubular extensions 32% whose adjacent ex-
tremities ave formed with shoulders 32°
which overlap and snugly fit together in the
manner shown in Fig. 7. The peripheries
of the inner portions of the extensions 32*
ave enlarged and provided with screw
threads 53 upon which an intevierly thread-
ed ring 28 1s mounted. Suitable means to
prevent rotation of this ring on the threads
53 when the parts ave assembled is provided,
which muay consist of a kev pin 52 which is
driven into a recess formed partly tlirough
the threads on the extensions 32 and the
female thread in the ring 28%, sald pin being

.
]l

_suitably secured in position.by cotter pins,

or other means. The rings 28* and 30" have
formed in their adjacent surfaces ball race-
ways to receive anti-friction balls, and con-
stitute therewith a ball bearing, it being un-
derstood that the ring 30* is firmiy clamped
Detween the inner walls of the valve casing
when the parts are assembled. The inner
faces of the adjacent valves 220, 22°, are pro-
vided with shoulders to receive rings 50, and
recesses in the ends of the valves inclose
packing rings 36* which latter are substan-
tially like the rings 36 shown in Fig. 5.
The rings 50 are shown as'being secured in
position by ccrews which are threaded suit-
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ably in the ends of the valves. Preferably,
dowels tu the form of hollow steed pins 330
extend through the walls of the valve casing
anel wg their inner ends enter holes in tho
rings 364 to hold these rings against vota-
tion. The rings 50 are shown as provided
with circular grooves 31, whereby the outer
portions of the rings are ;‘)ermitized to vield
slightly. and sad rings thus form yielding
elar mps to maintain a tight £ with the edges
of the packing rings 36%.  The hollow pins
380 serve to conduct a suitable lubrieant as
graphite mixed with a proper preportion
of oll, to the spaces between the bearing por-
tions of the rings, nud the inner walls of the
valve rvecesses which veceive the rings, as
well as between the surfaces of the packing
rings and the adjacent surfaces of tle re-
tdmuw rings 50.
CTtis Sbelieved that from the above descri ip-
tion of the construction of the several parts,

- theiy mode of operation and advantages will

30

wi
574

Ainlet

he readily understood.

The right is reserved to make such ¢l ms‘_“s
iu the form, proportions, and relative ar-
rungements of the parts as Aull within the
spivit of the following claims,

Having thus deseribed my invent '1011‘ what
T oclaim as new and desive fo secure by Tet-
tm"s Patent of the United Siates is

1..A gas engine having

2, in combination,
& cyhndm and piston, a valve casing having
inlet, exbaust and cylinder ports, and a verlt
passage located imt\\eux ,ln, indet -and ¢
Naust ports, a rotury valve in the casing
having a recess 411‘111513({ to alternately es-
tablish communication hetween the cviinder
and the inlet and exhaust ports, and to LGn—
1l suid passige w ith thu inlet port when
the ulmdw port s closed, and ‘11“1'!1“' pre-
vent drawing the fuel gas over into the ex-
houst port.

2. A gas mmme- by
(:ylinmx and pisten, a
inlet, exhaust and eviing
pality of vent pissages ’1;

and exhaust ports, a 1
ensing having s recess a
nately establish comiuiication befween the
eylinder and the infet and exbaust ports,
'did valve nort Leing avianged to sueces-
stvely connect said passages-with the inlet
port when the cylinder pert s closed, to

ex-

in combination,
vaive casing having
or ports, aind a plm
ated ')“f \ww the
otary valve in the
xmn(roﬂ to alter-

preveat the formation of a vae num and the
drawing of the fuel gas over into the ex-,

hinust port.
3. A gas engine having, in combination,

a ey hn(lo and })l\f()ll. 2 \.11\n casing mount-
ed at ene end of the gylinder and havi ing a
port in axial Ah wement with the cV}izMer,
mled and exhaust pussages loctm'a respee-
Hvely on opposite sides of the eylinder port
1 inclined fm'm.w"x(”\‘ and inward
et the gases 5n.

Lo o
o
znd from

Sl
s

e
Y

~on the ¢ylinder

0,118

'

and a rotary valve in sald casing having
an ere-shaped peripheral recess'so alranﬂed
as to permit unobstructed flow of the gases

between the said passages and the cylinder '

port. ) . _
) ~—L. A\ gags engine having, in combination, a
linder and pmton, a valve casing mount-
Ad at one end of the cylinder and having
a port
inlet paam% located above and laterally of
said port and inclined.downwardly in a di-
rection to cenduct the gas in a straight line

thereto, a supply pipe “connected with said’

passage and having a lateral bend forming
with said passage a trap to retard the back-
ward flow of gas during the rotation of the
valve, an exhaust passage, and a rotary
val¥e in said casing to control said passages.

3.\ gas engine having, in combination, a
evlinder and piston, a valve casing mounted
aud having a port to com-
niuaicate with the cylinder, an inlet pas-
suge located above and laterally of said port
and inclined downwardly in a direction to
conduct the gas in a straight line thereto,
o supply pipe connected with said passage
and baving alateral bend forming with said
passage a trap to retard the backward flow
of gas during the rotation of the valve, an
exlinust Passage, a vent passage located be-
tween said inlet and exhaust passages, and
a rotary valve in said casing to control said
passages. "

6. In an engine of the type described, the
combination with a valve ¢ casing, of a rotary
valve therein having a port, and peripheral
grooves on opposite sides of the port, pack:
mg rings in said g grooves, and means on sald

asing to hold the rings against rotatmn
W ub The valve.

In an engine of the class described, the
'-'mvbm ation mth valve casing, of a rotary
valve therein hd\mg a port
periph

al grooves on opposite sides of said
port, rectangular packing rings in said
grooves having holes therein, and dowel pins

wrried by the casing and arranged to enter
the holes and retain said rings against rota-
‘Lion

8. In an engine of the type described, the
combination with a valve casing having suit-
able passages. and a longltuduml groove
therein, a packing strip in said groove, a
rotary valve In said casing having o port
aned penphudl grooves on oppoxlte sides .of
saild port. pdckuw rings in sald grooves ar-
ranged transversely of said stri ip, means for
securing said rings to the ¢ casing, and means
to leduwl\' lold said strip in engagement
\\1tn the vaive.

In an engine oi the type descmbed the
(umounmon with a valve casing having in-
et and exhaust” passnres, a cyhnder port,
and 1@1::;1 udinal groovesson opposite sides
of said port, spring-pressed packing strips
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in said grooves, a 1'otary valve in said cas-
ing having a port and peripheral grooves
on opposite sides of said port, packing rings
in said grooves arranged transversely of
said stmps. and means for securing smd
rings to the casing.

10. Tn an engine of the type described,
the combination with “i valve casing, of a
plurality of rotary valves therein having
tubular stems terminating in oppositely fac-
ing, interiocking shoulders formed by ve-
moving a semicircular section from the end
of each stem, and means to detachably con-
nect said stems.

11. In an engine of the type described,
the .combination with a valve casing, of a
plurality of rotary valves therein having
tubular stems terminating in oppositely fac-
ing, interlocking shoulders formed by re-
moving a semicircular section from the end
of each stem, and m'ox'lded exteriorly with
male threads, a, coupling ring having a fe-
male thread to engage the adjacent threads
on said stems, and locking means to prevent

"rotation of said ring on said stems.

i2. In an engine of the type described,
the uombinwtion with a two-part casing, of
a plurality of rotary valves fherem having
stems ferminating in oppositely facing in-
terlocking shoulders and provided . exte-
riorly W1th male threads, a coupling ring
having a female thread to engage the adm-
cent threads on said stems, a ring surround-
ing said coupling ring . the ‘1(11 1wcent faces
of ¢ salci rings having g gTooves to contain balls

and co‘qstl‘tutmg s ball be earing, and said

otiter I‘J_\O‘ being clamped between the mem-
bers of said cz asing.

13. In an engine of the t\”)e described, the
combination with a valve c: asing, of a plural-
ity of rotary valves therein having connected

stems, and pprlpherzﬂ recesses adjacent said

stems, packing rings in said recessshaving
holes therein, and tubular pins fixed to the
casing and ﬁtlzmor said holes Wheroby said
pins bold the rings against rotation and
provide . for supplymo a Tubricant to the
bearing surfaces between the rings ‘md their

o recesces

50

&0

35

‘having holes

In an engine of the type (iescnbed
the commnatmn with a valve casing, of a
plurality of rotary valves therein having
connected stems, a ball bearing to support
said stems at their point of connection, said
valves having peripheral recesses @d]wcem;
their stems, packmo rings in sai§ recesses
therein and fubular pins fixed
to the casing and fitting said nol@s to hold
the rings fwamst rotation and to also per-
mit the introduction of a lubricant between
the bearing surfices of the rings and re-
cesses.
15. In an engine of the class qeseribed, a
valve casing, a plurality of rotary valves
therein having connected stems and periph-

=

eral recesses with open sides adjacent said
stems, packing rmgs in said recesses, re-
taining rings secured to the valves and serv-
ing to close the open sides of the recesses,
and means for securing the packing rings
against rotation.

16. In an engine of the class described, a
valve casing, a plurality of rotary valves

“therein having connected stems and periph--

eral recesses with open sides adjacent said
stems, packing rings in said recesses, re-
taining rings having a yicldable portion to
close said recesses and bear on said packing
rings, and means for securing the packing
rings against rotation.

17. In a gas engine, the combination of a
cylinder, a plston. a valve casing- having
suitable inlet and exhaust ports, a 1omry
hollow valve to control said ports provided
interiorly opposite said ports with a spiral
flange whereby the valve may act also as a
pump and the spiral flange radiate the heat
from the valve shell inwardly, and suitable
means to connect the interior of said valve
with the source of cooling liquid and the
engine.

18. In a gas engine, a rotary hollow valve
having anexterior recess to control the ad-
mission of gas to the engine, and the ex-

“haust therefrom, and having also an in-

terior helical rib located opposite said re-

cess and acting as a pump and also to radi-

ate the heat inwardly, pipe connections be-
tween said pump and the cooling liquid sup-
ply, and between said pump and the engine,
and means to rotate said valve.

19, In a gas engine, a hollow rotary valve
having opposite tubular stems, and a port
to control the admission of ms to the en-

-gine and its exhaust from the engine, a

splral flange in said valve located opp051te
said- port, Whelebv the valve may act as a
pump and said flange radiate the heat in-
wardly, and suitable pipe connections with

said stems to conduet the cooling liquid
thromrh the valve.

20. In a multi- cyhnder, internal combus-
tion engine, the combination with one cyl-
inder thereof, and a rotary valve having only
one distributing chamber therein, of a valve
casing having a gas admission port, a com-
bustion chamber port connected with the
cylinder, an exhaust port, and a scavenging
port connected to the atmosphere controlled
by the valve, said gas admission port and
said scavenging port being adapted to be
connected together by said chamber during

_a part of the time when said combustion

chamber port is closed by the valve.

21. The combination of an engine cylin-

der having a port, a gas chamber and an
exhaust, a rotating valve comprising a re-
cessed body and means for clearing the
valve recess of gas as it passes from the gas
chamber to the exhaust.
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- 22. In an internal combustion engine, the  In testimony whereof I affix my signa-
‘combination with a cylinder having a .port, ture in presence of two witnesses.

of a gas intake, an exhaust, a recessed valve : A

member for co’ntrollingvcommuniéation be- ' FRED K. SHAFFER.
tween intake, exhaust and ecylinder, and Wi’ aesses: ‘

means for preventing the delivery by the - W. K. ScriouNBory,

valve of gas to the exnaust. o L. P. BopErTs.



