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To all whom it may concern:

Be it known that I, Epwarp I1. BrLoen,
a citizen of the United States, and a resident
of Pittsburgh, county of Allegheny, and
State of Pennsylvania, have invented cer-
tain new and useful Tmprovewents in In-
ternal-Combustion Engines, of which the
following is a specification.

My invention relates to internal combus-
tion engines and has particular reference to
improvements in the valves and valve gear-
ing of internal combustion engines of the
four-cycle type. )

- The objects of my invention -re to shmn-
plify the cunstruction and to lessen the cost
of such engines; to eliminate the vibration

eand the noise incident to their operation;
and to increase the power, efficiency and
durability thereof.

My further purpose is to do away with
‘the short-lived and noisy reciprocating
valves and valve gearing now in common
use and to substitute therefor a minimum

number of large substantigl parts that can- |

not easily’be broken, that will offer the least
possible resistance to the operation of the
engine, and which will wear indefinitely

without being reground or refitted.
A special object of my invention is to pro-

vide an engine of the class named with a |

non-vibratory, constantly lubricated admis-
sion and exhaust valve and to maintain it at
‘alow temperature protected from the hot
ases of .the cylinder. . :
Still other objects of the invention are to
rovide an internal combustion engine hav-
ing a cylinder which contains both the cyl-

inder head and the necessary port-control-

ling means and from which both the head
and the piston may be removed without dis-
turbing the cylinder or said port control-
ling means or -gearing, and from which the
valve may be removed without disturbing
the cylinder or the valve gearing; and to
provide sn engine having valves and valve

seats ‘which shall be freely accessible upon,

renjoval of the cylinder head.
. Another object of my invention is to pro-
yide & four-cycle engine that may be made

vén}: assembled, dismembered and reassem-

bled by ordinary mechanics and in less time
than other four-cyclé engines.

A further object is to provide valves and
valve gearing of such form and arrange-
ment that the several cylinders of a multi-
ple engine may be economically formed in
one block or casting.

Still further objects of my invention will
appear hereinafter.

My invention resides in an internal com-
bustion engine which, in its simplest form,
has a single-piece ported cylinder, a single-
piece cylinder head, a gingle-piece valve
which is incased by the cylinder and the
head, a single valve operating member and
a single actuating and timing device which
connects the valve operating’ member with
the crank shaft. The simple structure here
outlined is somewhat amplified in the higher
déevelopments of my invention but even in
its multiple ¢ylinder forms I prefer to use
only one valve operating member and one
driving, device. '

The mvention will be readily understood
upon reference to the accompanying draw-
ings, which form part of this specification
and in which I have depicted a preferred
embodiment of my invention in a six cylin-
der internal combustion engine.

Tn the drawings, Figure 1 is a side eleva-
tion of my novel engine, four of the cylin-
ders being shown in vertical longitudinal
section ;—Kig. 2 is a horizontal section, sub-
stantially on the line 2—2 of Fig. 1, all of
the cylinder heads being removed ;—Fig. 3 is
an enlarged vertical section on the line 3*—3*
of Figs. 1 and 4;—Fig. 4 is a similarly en-
larged horizontal section on the line 4*—4*
of Figs. 8 and 5;—Fig. b is a vertical trans-
verse section on the line 5*—5* of Figs. 1
and 4;—Figs. 6,7 and 8 are. diagrammatic
sectional views of the upper portion of a
complete engine divested of cooling means
Fig. 6 being a
Fig. 8, and Fig. ‘
of Fig. 8 and Fig. 8 a horizontal section on
line 8~—8* of Fig. 7;—Figs. 9, 10, 11 and 12
illustrate four modifications suggested by
Fig. 3, differing therefrom in the cross sec-
tionsl shapes “of the annular: valves;—Fig.
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tion in whigh the head and the valve are
removable tcgether; and Fig. 14 discloses a
valve operating member which acts on the
inner periphery of the valve.

I have here illustrated my invention as
embodied in a water cooled multiple cylin-
der engiue of a vertical type particularly
adapted for use fmautomobiles. Its cylin-
ders A, six in numhé.'.t, are arranged side by
side in a single casting B. Various means
may be employed for cooling the cylinder
and valve seats. For example the casting
B may contain a water space or jacket C
which is cominon to all the cylinders. The
water space extends from the top B’ of the
casting to a puvint near the lower ends of
the cylinders. The bottom B’ of the cyl-
induer casting is secured upon the top of the
base D). The base contains the crank shaft
E shown in dotted lines in Fig. 1. On one
end of the shaft E is a fly whéel F. The
other end of the crank shaft carries a
sprocket wheel G, (see dotted lines Fig. 1)
the use of which will be explained herein-
after. Kach cylinder A contains a piston
H, joined to the crank shaft E by a connect-
ing rod I, shown in dotted lines in Fig. 1.
The cylinders open through both . the top
and the bottom of the casting B. The
have separate heads J. The head J of eac
cylinder is preferably wholly contained
within the upper or outer end of the eyl-
inder. I make these ends of the cylinders
large enough to receive the pistons so that
the latter may  be jnserted and removed
through the tops of the cylinders after the
cyliniar casting B has been fastened to the
base D. The heads are larger than the pis-
tons and each head rests upon an annular
shoulder 4% which distinguishes the piston
containing portion a® of the cylinder from
its head containing portion a*. Both cylin-
der portions ¢* and a* are cylindrical. They
are preferably concentric. The portion a*
is large enough to confain not only the
head but also the valve K, about to be de-
scribed. Kach head has an annplar flange
J’ that fits the upper part of the cylindrical
bore a*. The lower end J* of each head J
snugly fits the piston bore a® of the cylinder
and the annular shoulder J® of the head
rests upon the cylinder shoulder a? as before
explained. The upper end of the bore at
of each cylinder 1s threaded to receive a
locking ring L, which is screwed firmly
upon the flanged top of the head, complet-
ing an oil and pressure tight joint between
the head and the cylinder at that point. If
desired a key L.’ or a set screw may be added
to lock the head against rotation. Such de-
vice however is not essential to the fasten-
ing of the head in the cylinder. The shoul-
der a® of the cylinder and the <houlder J3
of the head are ground irgether and when

'so that one revolution o
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the head is thus securéd the shoulders form
an oil and pressure tight joint between the
lower end of the head and the cylinder. It
will be observed that the concentricity of
the cylinder and the head is insured by the
close fitting of the upper¢nd and the fower
end of the head within the larger and the
smaller bores a* and @® of the cylinder. The
intermediate portion of each head. J, be-
tween the flange J’ and the shoulder J2, is
cylindrical and concentric with the contain-
ing bore «'. While this portion, as herein
shown, is larger than the piston bore «®
it is somewhat smatler than the bore a* an

an anuular cavity K’ having parallel cylin-
drical walls is therefore formed between
the cylinder and the head. The top of the
cavity K’ is formed by the underside of
the head flange J. The bottom of the an-
nular cavity is formed by the cylinder
shoulder ¢® on which: the head rests. All
of the walls of the cavity are finely ground
and serve as seats for the valve %’( efore
referred to. The valves K are simple one-

‘plece sleeves or rings that exactly fit their

respective cavities K’. They ' aré inter-
changeable. The inner and outer surfaces
of each valve K are finely groipd and are
cylindrical and parallel. The top and bot-
tom edges are also fincly ground or finished
and are parsllel and perpendicular to the
cylindrical surfaces. IIl)l practice, the cross
sectional dimensions of the valve K are ap-
proximately two thousandths of an inch
smaller than the corresponding dimensions
of the cavity K’, leaving spate for thin
films of oil between all the opposed surfaces
of the valve, cylinder and head. Obviously
the space is increased at the ‘groove K* and
between the gear téeth on the valve. . Each

valve K contains at least one opening or -

port K2, the same being of sufficient size
to quickly admit and te .quickly free the
gases and being positioned about midway of
the height of the valve. As shown in the
drawings I prefer to provide each valve
with two diametrically opposite ports K*
the valve shn;lf
serve for eight successive strokes, two com-
plete power operations, of the piston, as
hereinafter explained. Each cylinder is

provided with an admission port and pas-.

sage A? and an exhaust port and passe
E*, these being formed in the casting B

The ports A? and E* open into respective -

valve cavities K’ in position to register with
the ports K? in the valve K. The width of

the space between the inlet and exhaust.
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port K? in the valve K. These dimensions
may be considerably varied without depart-
ing from the invention but I prefer to main-
tain the described proportions and relation
for the particular reason that after the valve
has opened to permit the heated gases to ex-

125"

130



10

- 18

20

~ ders shall be inde

25

30

5

40

45

1,017,073

haust, those portions.of the valve which
are heated by the exhaust gases are almost
immediately cooled by the inrush of cool
combustible mixture jat the port Ad. The
time between the exhaust and the admis-
sion of mixture is propsrtionate to the dis-
tance that the valve has to travel between
the ports E* and A% 'In a multiple cylin-
der engine-I prefer te fair the cylinders and
connect the exhauét’passages E* ‘of each
pair as shown in Figs. 2 and 4. From the
points of juncture the exhaust passages ex-
tend downward and ppen through the lower
part of the casting B as/ shown'in Fig. 5,
wherein E*" represents the vertical exten-
sion of the united exhaust ports of two
cylinders. :
E= re
the engin . ..
As indieated in Fig. 2 I prefer that the
admission passages A? of the several cylin-
ndent and shall open
through the outer face of the casting above
the exhaust manifold. The passages A? are
connected by an admission manifold A%
having two connections A% and A% with
a syitable carbureter A%, ' '
As best shown in Figs. 3 and 4, each head

resents the éthist manifold of

J contains a central cavity J* hemispherical,

at the top and opening through the bottom
of the head. This cavity which obviously

‘eommunicates with -the pistoni containing

portion a® of the cylinder constitutes the
compression and combustion chamber of the
engine. A central hole is provided in the
top of the head and in this hole is the de-
vice M for igniting the gases, preferably an
electric spark plug. Two passages J—Ad
and J—E* are formed in the head. - These
open through the valve seat surface of the
head gt points directly and respectively op-
posite' the poxts A? and E* in the valve seat
surface of the cylinder, hence these passages
or ports of the head are in position to regis-
tér with the ports K2 in the valve K.

The valve operating mechanism is most
clearly shown n Figs. 1,2, 3 and 4. Each

_member K is a combined valve ahd gear

50

- stituting an int

60

85"

wheel ; that is, the lower outer edge of each
valve K is provided with gear teeth K® con-
al gear wheel whereby
the valve may be rotated in its valve cham-
ber or cavity. The valve operating member
is arranged on the side of the engine op-
posite the side which contains the several
admission ‘and exhaust ports. This valve
operating member comprises a single shaft
N having as many integral gear wheel por-
tions N’ as there are valves. Each cylinder
is provided with an opening AN, at a point
opposite the gear teeth on the valve and
considerably below the level of the ports K*
in the valve. This opening admits the
operating gear N’ into ‘mesh with the gear
teeth upon the valve. Obviously sll of the

8

_openings AN are arranged in a horizontal
line. The shaft N is held in suitable bear-
ings N? provided on the side of the cylin-
der casting B as shown in Figs. 2 and 4.
The gear teeth on the valves and on the
shaft N are preferably 45° spiral teeth.
Such gears operate readily in either direc-
tion and are noiseless. At its end the shaft
N is provided with a sprocket wheel N°
and- this is eonnected with the sprocket
wheel G on the crank shaft by a suitable
sprocket chain G™ .The sprockets G and N°®.
and the sprocket belt G" constitute the,driver
for the valve operating member or shaft N.
The rotation of the crank shaft is thereby
sommunicated to the several valves,‘ and
the latter are rotated constantly during the

. operation of the crank shaft. The sprockets

and N® and the

- proportioned that the valves are caused to

turn one-half of a revolution during each

two revolutions of the erank shaft; 7. e., in
the time consumed by eight piston strokes.

It will be clear that the rotative speed of

the valves is relatively low and that nothing

shiort of the breakage of one of these heavy

| substantial parts can interfere with the

proper action of the valve. The valve oper-
ating shaft and gears are contained by a
 horizontal duct O formed in the side of the
cylinder castin%. B*, B* are the edges of
the duct Q. These edges are integral with
the cylinder casting ﬁ The opening be-
tween them is closed by a horizontal plate
B¢ tightly bolted thereto and making the
duct oil tight. The duct O and the several

through the openings AN. The sprockets
G and N® and sprocket belt G* are inclosed
by a casing P, tﬁe upper end of which com-
municates with the duct O and the lower
end of which communicates with the inte-
rior of the engine base D. An oil pum

(not shown) forces oil into the duct O.
The oil is distributed therefrom to the sev-
eral valves by the gear teeth on the valves
K and shaft N; i, e.,"by the gear wheels
N’ and K® In the case of each valve, its
rotation causes the oil to spread upon the
outer surface of the valve, whence it will
work above and below the valve and spread
Lupon the inner surface thereof. As before
explained the differences of diametery be-
tween the valve, the cylinder gnd the head
are so slight that only minuté films of Gil
may occupy the spacef. These are in fact
capillary spaces and while the oil will freely
work into and occupy the spaces, due to the
rotation of the valve within the inclosin

walls, the oil cannot easily be discharge

from the spaces by either internal or exter-
nal pressure. The filns’ of oil constitute
fluid packings -for the jeoints. This fact
makes it possible {o adequately lubricate the

valves and inclosing walls without danger.

valve cavities K’ are in ‘communication .
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of gas leakage from or to the cylinders at
moments of compression, combustion and
vacuum therein. It is clear also that it is
practically impossible for any surface of the
valve to engage any opposed surface upon
the head or cylinder except through the
medium of this minute film of oil which en-
velops the valve, In consequence the valve
and valve seats will operate indefinitely
without perceptible wear. Shallow vertical
collecting grooves K* may be formed in the
valves K at the “following™ side of respec-
tive ports K2, as shown in Figs. 1 and 4
and -to expedite the distribution of oil
within the valve chambers or cavities, I
preferably provide the walls thereof with
shallow oil grooves. The grooves #* in the
cylinder walls are so inclined that they tend
to elevate the oil from the gear openings
AN, whereas the grooves J* in the surfaces
of the heuds may tend to force the oil down-
ward. As shown in Fig. 3 the upper edge
of each valve K is preferably provided with
an annular oil groove K* for an accumula-
tion of oil, to better distribute the oil upon
the inner surface of the valva, Very little
of the oil thus supplied to the valve is wiped
off at tiwe-ports, t¥1e greater part returning
to the trough through the openings AN. It
will thus be seen that the valves, the valve
cavities and the valve gears constitute an
ol oirculating system which insures the
positive lubrication of these parts at all
times. The tight joint before alluded to,
between the lower end of the head J and
the cylinder prevents leakage of valve oil
into the cylinder, a featare which is of dis-
tinet advantage.

As before explained the water space C
within the cylinder casting extends to the
top of the cylinders and cooling water is
therefore supplied to all of the upper parts

- of the gylinders except those portions or

45
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areas which are occupied by ‘the admission
and-exhaust passages A¢ EZ, and the gear
openinigs AN. The cooling of the outer
walls of the valve cavities and the outer

ortions of the valves is thus insured. Each
Eexd J contains a water space J. The wa-
ter is supplied and discharged through
pipes J®, ‘two of which are provided for
each head. The top of the head containg a
depression to admit, and to afford easy &+
cess to, the firing plug M. The space Jv

occupies nearly the whole of the head, only

thin walls remaining; the exceptions b_eing
the spaces occupied by the ports JAY ap

JE= " As before described, the head is
deeper than the valve K, extending hoth
above and below the same. The water space
is likewise deep, its bottom being preferably
below the-level of the valve K and the wa-
ter rising therein to a level above the tof)
edge of the valve. In other words, the cool-
ing surface of the valve wall of the head is

1,017,073

practically co-extensive with the valve and
the maintenance of the valve at a low tem-
perature is positively insured. The extent
of the cooled portions of the cylinder and
head, in comparison to the size and bulk of
the valve, is clearly disclosed by Figs. 6, 7
and 8 of the drawings. It is not material
whether these walls which inclose or en-
velop the valve are cooled by water or by
air, or by some other medium; the impor-
tant point is that the valves and the inclos-
ing walls are so formed.and related that
they are quite separate from the hotter por-
tions of the cylinder and head and are fIl)xlly
exposed to the cooling medium.

Many modifications of my invention will
readily suggest themselves to one who is
skilled in the art, and T do not confine or
limit the inventio to the specific details of

construction herein shown and deseribed.

70 -

%

80

85

As examples of such modifications I refer )

to Figs. 9 to 14 inclusive. In Fig. 9 T have
shown a head 1 which is a truncated cone,
the inner end of the valve seating portion
of the head being smaller than the upper
portion. The valve seating wall 2 of the
cylinder is eylindrical and the annular valve
3 is tapered on the inside to fit the head. A
head and valve so formed are substantially
cylindrical but the head may be withdrawn
more easily without disturbing the valve,

80

95

The same advantage as to the head may be -

secured by constructing the parts as shown

in Fig. 10, wherein the valve seating walls

4 and 5 of the head and cylinder and the
valve 6 itself are all conicaiy: Furthermore
such formations. facilitate the removal of
the valve from the cylinder after the head is
taken out. This Iatter advantage may be
preserved in the valve by forming the parts
as shown in Fig. 11. The interior of valve
7 is eylindrical while the exterior is conical,
with the large end uppermost. The head §
and the cylinder 9 are made to fit the ta.
pered- valve 7. It should be understood
that the drawings exaggerate the taper of
all these parts. The operating gear 10 may
be placed at either the top or the bottom
of the valve as will be seen upon compari-
son of the Figs. 9, 10, 11 and 12. Fig. 12

-shows the structure of Fig. 3 modified in
.this respect, the valve 11

being of uniform
cylindrical section from end to end. When
tge operator is placed at the top, the ports
should be lower than in other i‘%r

tain adequate lap of the valve,
the several openings in the walls

ms o re-
adjacent to
of the valve
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cavity. Fig. 18 discloses a structure ip-

the piston contaihing portion 12 of
the cylinder and the valve and head con-
taining portion 18 are more Yearly of the
same diameter. In this case the lower end
14 of the head fits' the bore 138 and is pro-
vided with a smaller upfer or intermediate
portion and a top shou

125
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[

ries the ring valve 16. The valve is toothed
as before and the head is notched at 147 to
permit the insertion and withdrawal of the
valve and head together without disturbing
the operating gear 17. The means for fas-
tening the head concentrieally within the
cylinder comprises a locking ring 18 of
modified form. It screws down over the
valve and bears upon a conical seat 19 pro-
vided on the head. While a valve operat-
ing shaft which is ecommon to all the valves
of the multiple éylinder engine shown in
precéding figures 1s to be preferred because
of its simplicity and because it is not dis-
turbed by the withdrawal of the cylinder
heads and valves, it i$ not absolutely neces
sary to use such an operating mechanism.
In support of this statement I have in Fig.
14 shown a modified operating mechanism,
which comprises a gear pinion 20 and shaft
21 set in the head 22 and acting upon inter-
nal gear teeth 23 formed on the inner pe-
riphery of the ring valve 24 With this
construction the head may be withdrawn
without disturbing the valve. Any suit-
able means such as the worm gears 25, 953
may be employed for driving the pinion
from the crank shaft of the engine,

-The operation of the engine is according
to the well known four cycle prineiple and
will be elearly understood from the forego-
ing detailed .description of the operation of
its several related parts. As explained the
valves K of the several engines derive mo-
tion from the crank shaft. The directions
of rotation of the valves are indicated by
arrows in Figs. 1 and 4. The rotation of
each valve is, obviously, timed to suit the
movements of the piston in its respective
cylinder, and the moments of opening and
closing the ports are detérmined by the rela-
tive positioning of the ports in the cylinder
and by the relative width of the ports in the
valve and the cylinder. The drawings
clearly disclese these several relative posi-
tions and proportiona! dimensions. Start-
ing with a valve port K2 in register with the
exhaust port, the action may be traced as
follows:—The cylinder is cleared or scav-
enged while the exhaust port E* is open.
As the valve rotates the port K? is moved
away from the exhaust port and soon reg-
isters with the admission port A%, At such
time the piston is moving down and the ex-
plosive mixture will b&drawn into the cyl-
Inder. Further rotation of the valve re-
moves. the port K2 from the port A? and
closes the latter at about the time the piston
begins to move up again. This upward
stroke compresses the charge; which is ex-
ploded at about the time the piston reaches
the upper end of its stroke. Then follows

‘the downward power stroke of the piston.

During these last two up and down strokes
of the piston, the ports A? and E* are closed

by the blank portion of the rotating valve
but at about the end of the power stroke of
the piston the valve will have rotated to the
point of presenting its other port K2 to the
exhaust port E* of the cylinder, thus com-
pleting the last of the four cycles and be-
ginning the next series of operations or
cycles.

‘The words top, bottom, upper, lower,
above, below, height and depth as used in
thig specification and appended claims are
relative terms. It is obvicus that the rela-
tions of the parts so described would not be
changed by inverting the engine or by plac-
ing it in a horizontal pos§fion. -

The combination of parts, including the
gear shaft N, for actuating the valves, com-
prises the subject matter of my co-pending
application Serial No. 667,764, and is not
herein specifically claimed.

Huving thus described my invention I

clainy as new and desire to secure by Letfers
Patent ;-
t. 1. In an internal combustion engine, a
cylinder in combination with a piston oper-
able therein, a head wholly within the end
of the cylinder and having both its inner
end and its outer end circumferentially en-
gaged with and guided by said cylinder,
means seenring sald head against movement
in said cylinder and effecting oil and pres-
sure tight circumferential joinis between the’
cylinder walls and head at said ends of the
head, said cylinder and head having admis-
sion and exhaust ports intermediately situ-
ated therein, between said ends of the head
and between the planes of said joints, and -
means situated between the ports in the cyl-
inder and the ports in the head for effecting
the opening and closing of said ports in
time with the movement of said piston.
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2. In an internal combustion engine, a cyl-

inder in combination with a piston opér-
able therein, a head within the end of the
eylinder and having both its inner end and
its outer end cirecuniferentially engaged with
and guided by the walls of said cylinder,
means also within the cylinder securing the

head therein and effecting complete oil and

pressure tight circumferential joints be-
tween the cylinder walls and head at said
ends of the head, and admission and exhaust
controlling means operated by said piston
and situated between the cylinder and head
and between the planes of said joints.

3. In an internal combustion engine, a cyl-
inder in combination “with a piston therein,
a head within the end of the eylinder and
having both its inner end and its ouler end
circumferentially engaged with and guided
by the walls of said cylinder, means securing
said head against movement in said cylinder

-and effecting oil and pressure tight joints

between the cylinder and head at said ends
of the head, corresponding admission and
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exhaust ports in the cylinder and head be-

‘tween said ends of the head, a ported valve

* confined between the cylinder and head and
" between the planes of said joints, controlling

10

said ;;orts and actuated by said piston.
4. In an internal combustion engine, a
cylinder in combination with a piston there-

_in, a head within the end of the cylinder and

having both its inner end and its outer end
circumferentially engaged with and guided

. by the walls of said cylinder, means secur-

15

ing said head against movement in said cyl-
inder and effecting oil and pressure tight
circumferential joints betwecn the ends of
the head and the walls of said cylinder, ad-

mission and exhaust ports situated in said

. cylinder and head between the planes of said

25

joints, a port controlling valve also situ-
ated between said joints and movable rota-
tively between the cylinder and head, and
means through the medium of which said
valve is timed and is operated by said piston.

5. In' an internal combustion engine, a
cylinder in combination with a piston there-
in, 8 head within the end of the cylinder and

" having both its inner end and its outer end

8o

circumferentially engaged with and guided
by the walls of said cylinder, means. secur-
ing said head against movement in said cyl-
inder ,and effecting oil and pressure tight
annular joints between the cylinder and the
head at said inner and outer ends of the
head, admission and exhaust ports being

© provided in said cylinder and head inter-

36

mediate said ends of the head, an annular
port-controlling valve concentric with, con-
fined between and operable upon those sur-

- faces of said cylinder and head, which are
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‘between said joints, and means through the

medium of which said valve is actuated by
said piston. .

6. In an internal combustion engine, a
cylinder in combination with a piston there-
in, a head within the end of the cylinder and
having both its inner end and its outer end
circumferentially engaged with and guided
by the walls of said cylinder, means secur-
ing said head against movement in said
cylinder and effecting oil and pressure tight
circumferential joints between the cylinder
and the head at said inner and outer ends of
the head, admission and exhaust ports in
said cylinder and head substantially mid-
way between said ends of the head, an an-
nular port-controlling valve confined be-
tween said cylinder and head and between
said joints, and means through the medium
of which said valve is actuated by said
piston. ‘

7. In an internal combustion engine, a cyl-
inder in combination with a piston therein,
s head wholly within the end of the cylin-
der, means also within said cylinder secur-
ing said head against movement therein and
effecting oil and pressure tight circumfer-

1,017,073

ential joints between the cylinder walls and
the head at the inner and outer ends of the
head, admission and exhaust ports in said
cylinder and head substantially midway-be-
tween said circumfereniial joints, ahd a
ported annular port-controlling valve con-
centric with, confined by, and revoluble
hetween, said cylinder and head, and means
through the medium of which said valve is
rotated by said piston to open and eclose said
ports in time with the movements of sai
piston.

8. In an internal combustion engite, a
cylinder in combination with a piston there-
in, a head having annular upper and lower
portions within the end o
means securing said head against move-
ment in said cylinder and effecting oil and
pressure tight annular joints between the
cylinder and said annular portions of the
head, admission and exhaust ports in said
cylinder and head between said annular por-
tions of the head, an annular port-control-
ling valve revoluble between and concen-
tric with said cylinder and head, said valve
being wholly situated between said joints,
and means actuated by the movement of said
piston and adapted to rotate said valve in
step with the movements of the piston.

9. In an internal combustion engine, a
cylinder and a piston theretn, in combina-
tion with a cylinder head within said cylin-
der and having its ends engaged with and
lengitudinally guided by the walls of the
cylinder througﬁlout their respective circum-
ferences, means securing the head against
movement in said cylinder and effecting cir-
cumferentially complete tight joints be-
tween the cylinder and head at said ends of
said head, admission and exhaust ports in
the cylinder and head between said joints.
& rotary port-controlling valve situated be-
tween the cylinder and head and actuated
by and in time with the relative movements
of said cylinder and piston.

10. In an internal combustion engine, a
cylinder and a piston therein, in combina-
“ien with a cylinder head fixed within said
cylinder and having inner and outer ends
which make oil and pressure tight joints
with the cylinder, the portions of the head
and cylinder between said joints containing
admission and- exhaust ports, an annular
port-controlling valve c:fI greater diameter
than said head and of less diameter than the
cylinder and seating upen the head both
above and below the ports therein, and po-
sitioned between said joints, and means for
actvating said valve to open and close said
ports in proper time with the movements of
said piston. "

11. In an internal combustion engine, a
cylinder and a piston therein, in combina-

tion with a cylinder head fixed within said

cylinder and having inner and outer ends
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which make oil and pressure tight joints
with the cylinder, the portions of the head
and cylinder between said juints containing
admission and exhaust ports intermediately
positioned therein, an annular port-centrel-
ling valve of greater diameter than said
head, of less diameter than the cylinder, of
greater height than said ports and circum-
ferentially seated against the said portions
between said joints, means for constantly
packing the spaces between said valve, cyl-
inder and head with lubricant to maintain
pressure  tight joints  therebetween, and
means for actuating said valve to open and
close suid ports i proper time with the
movements of said piston.

12. In an internal combustion engine, a
cylinder and a piston therein, in combina-
tion with a cylinder head fixed in said cyl-
inder and having inner and outer ends
which make oil and pressureé tight joints
with the cylinder, the eylinder and head
having admission and exhaust passages and
ports intermediate said joints, an annular
valve of greater diameter than said head
and of less diameter than the cylinder, longi-
tudinally fixed therein between said joints
and having a port to register with the ports
in the head and cylinder, the differences of
diameter providing capillary spaces be-
tween the eylinder, valve and head, means
for supplying oil to said valve, and ménns
for rotating said valve to open and close
said ports In proper time with the move-
ments of said piston. ‘ '

13. In an internal combustion engine, a
cylinder and a piston therein, in combinati
with a cylinder head concentric with the cyl-
inder and fixed therein and having inner
and outer ends which make tight joints with
the cylinder, the pertion of said cylinder
between said joints containing admission .
and exhaust ports and said head having. a
passage for communication therewith, an
annular port-controlling valve of slightly
greater dinmeter than said head and of
slightly less diameter than the cylinder
wholly situated between said joints, means
for lubvicating said valve, and means
through the medinm of which said piston
rotatively actuates said valve to open and
close said ports in proper time with the
movements of said piston.

14. In an internal combustion engine, a
eylinder and « piston therein, in combina-
tionr with a cylinder head concentric with
and fixed in the end of said eylinder and
having inner and outer ends which make oil
and pressure tight joints with the cylinder,
the portions of the cylinder and head which
lie between said joints containing admission
and exhaust passages and ports positioned
for communieation, an annular valve of
greater diameter than said head and of less

‘between said annular ends of the

diameter than the cylinder longitudinally

©oAR

fixed therein wholly between said joints and
having a port to register with aforesaid
ports, the differences of diameter providing
capillary spaces between the cylinder, vaive
and head, means for constantly supplying
oil to sald spaces, geur teeth on said valve,
and an actuating means meshing therewith
and driven by the movement of said piston.

15. In an internal combustion engine, a
evlinder and a piston therein, in combina-
tion with a cylinder head concentric with
and fixed in the end of said cylinder and
having inner and outer ends which make oil
and pressure tight joints with the cvlinder,
the portions of the cylinder and head which

e between said joints containing admission’

and exhaust passages and pdrts positioned
for communication, an annular valve of
greater diameter than said head and of less
diameter than the cylinder, longitudinally
fixed therein wholly hetween said joints and
having one or more ports to register with
aforesaid ports, the differences of diameter
providing capilliary spaces between the cyl-
inder, valve, and head, means for constantly
supplying oil to said spaces, gear teeth' on
sald valve, a means movably mounted on

said eylinder and meshing with the teeth on-

said valve and a driving connection whereby
said means is driven in time with the
ment of said piston. . )

16. Tn an internal combustion engine, a
cylinder and a piston therein, in-combina-
tion with a head concentric with and fixed
in the end of said cylinder, said head Having
inner and outer ends which make tight
ioints with the cylinder, the cylinder and
ead having corresponding admission and
exhaust ports in one side thereof between
said joints, an annular 'valve of ' slightly

7 .

move-
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greater diameter than said ‘head and .of -

slightly less diameter than the cylinder lon-
gitudinally fixed therein wholly between
said joints and having two diametrically op-

posite ports adapted to register with the

aforesaid ports, the distance between the
ports in the cylinder approXimating the
width of each port in said valve, means for
supplying oil to said valve, and means for
rotating said valve once during every eight
strokes of said piston..

17. In an_internal combustion engine, a -

cylinder and a piston therein, in combina-

tion with a cylinder head fixed in the end of

said cylinder, the inner and outer ends of
said head being annular and jointed to said

cylinder throughcut their respective cir-

cumferences, the intermediate portion of
said head, between its annular ends, being
of less diameter than the adjacent portion of

the cylinder and concentric therewith an

annular valve cavity being thereby formed
d, one
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admission and exhaust' ports which open-
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into said cavity between said ends wf the
head, an annular valve of slightly Jreater
diameter than the head and of slightly less
diameter than said adjacent portion of the

8 cylinder and occupying said eavity, said

valve containing one or .more ports posi-
“tioned to register with aforesaid ports,

means for supplying oil to said cavity, and

means for rotating said valve in time with

10 the movement of snid piston.

18. In an internal combustion engine, a
cylinder and a pistun therein, in combina-
tion with a cylinder head fixed in the end
of said cylinder, the inner and outer ends

15 of said head being annular and tightly

jointed to said cylinder throughout their
respective circumferences, the intermediate
portion of said head being of less diameter
than the adjacent portion of the cylinder

20 and concentric therewith an annular valve.

cavity being. provided between the cylinder
and said intermediate portion of the head,
one side of said intermediate portion and
cylinder containing admission and exhaust

25 ports which open into said cavity, an an-

nular valve of slightly greater diameter
than said intermediate portion of the head
and of slightly less diameter than said ad-
jacent portion of the cylinder occupying

30 said cavity, said valve containing one or

more ports positioned to register with afore-
said ports, the distance between the ports in
the cylinder approximately equaling the
width of the port in the valve, a gear forined

35 at the'end of said valve, and valve operating

gearing deriving rotation from said piston.

19. In an internal combustion engine, a
cylinder and a piston therein, in combina-
tion with a cylinder head fixed in the end of

40.53id cylinder, the inner and outer ends of

said head being annular and tightly jointed
to said cylinder throughout their respective
circumferences, the intermediate portion of
said head being of less diameter than the

45-3djacent portion of the cylinder and con-

centric therewith an annular valve cavity
being provided between the cylinder and
said intermediate portion of the head, one
side of said intermediate portion and cylin-

30 der containing admission and exhaust ports

which open into said cavity, an annular
valve of slightly greater diameter than said
intermediate portion of the lead and of
slightly less diameter” than said adjacent
portion of the cylinder; occupying said cav-
ity, and adapted to rotate therein, said valve
containing two diametrically opposite ports
positioned to register with aforesaid ports,
the distance between the ports in the cylin-
der approximately equaling the width of
each port in the valve, a gear formed on the
end of said valve, an operating gear mesh-
ing therewith and deriving rotation from
said piston, and means for constantly sup-
plying oil to said gears and eavity.

20. In an internal combustion engine, &
cylinder in combination with s piston’there-
in, a head within the énd of the cylinder,
said head having its inner end in gomplete
civcum¥erential and -endwise enga%ement
with the walls of said cylinder and having
its outer end circumferentially engaged and
“guided by the walls of said cylinder, means
also within the cylinder engaging the outer
end of said head and securing said head
against movement in said cylinder and ef-
fecting oil and }?essm‘e tight joints betwagen
the sald cylindef and head at said ends of
the head, an annular valve positioned be-
tween the cylinder and head and between the
ends of said' head, said cylinder and head
having ports centrolled by said valve and
means for actuating said valve in time with
said piston.

21. In an internal combustion engine, a
cylinder in combination with a piston there-
in, a head within the end of said cylinder,
said head having its inner end in complete
cireumferential and endwise engagement
with the walls of the cylinder and havin
its outer end circumferentially engaged witﬁ
and guided by the walls of the cﬁinder, the
cylinder being threaded at the end, a thread-
ed ring fitthng the threads ef the cylinder
and fastenming said head against movement
in the cylinder and effecting tight joints be-
tween the head and cylinder at said ends of
the heads, an annular cavity being provided
between said cylinder and head between
said joints, an annular valve.in said cavity,
said head and cylinder containing admission
and exhaust ports controlled by said valve
and means for rotating said valve.

92. In an internal combustion engine, a
cylinder in combination with a piston there-
in, a head within the end of the cylinder,
means securing said head agaiust movement
in said cylinder and effecting circumferen-
tinlly complete oil and pressure tight joints
between the cylinder and head at the ends of
the head, said cylinder and heéad ‘having
corresponding admission and exhaust ports
substantially midway of the height of the
head, a valve envelopsﬂ by the pertions of
said cylinder and head between said joints,
and gearing through the medium of which
the piston operates said valve to open and
close sald ports in time with the piston
novements.

23. In an internal combustion engine, a
cylinder in combination with a piston there-
in, a head within the end of the cvlinder,
means securing said head against movement
in said cylinder and effecting oil and pres-
sure tight complete annular joints between
the eylinder and head at the ends of the
head, said eylinder and head having corre-
sponding admission and exhaust ports, an
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enveloped by the portions of the cylinder
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and head between the planes of said joints
and means operated by said piston and ro-
tating said valve to open and close suid
ports in time with the piston movements.
24. In an internal combustion engine, a
cylinder having a piston containing portion

_and a head containing portion, in combina-

10

18

tion with a head having its mner end in
complete circumferential and endwise en-
gagement with the walls of said piston con-
taining portion and having its outer end
circumferentially jointed to said head con-
taining portion of the cylinder, mears

seeuring the head against movement in the

cylinder and effectin tiﬁht joints between
said ends of the head and the cylinder, the

_ intermediate portion of said head being con-
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‘the cylinder walls an

centric with said head containing portion of
the cylinder, ports in said cylinrler and the
intermediate portion of the head, an annu-
lar valve cavity being provided between the
head and cylinder and between said joints,
an amnular ported valve fitting said cavity
an opening in the side of the cylinder and
cavity and a valve operator. positioned in
said opening. - - R

95, In an internal co‘mbus‘ﬁ’onelsgji;ée, a
cylinder having a cylindrical piston contain-
ing portion and a head containing portion,
in combination with a head having an inter-
mediate valve seating portion of less di-
ameter than the head containing portion of
said cylinder, said head having its inner end
and its outer end engaged with the walls of

said piston containing portion and said head

containing_portion respectively, means fas-
tening said head aguinst movement in the
cvlinder and effecting tight jeints between

sai%l ends of the head,
an annular cavity which is closed at its ends
being formed by and befween said cylinder
and said head and situated wholly between
the outer end of the cylinder and thée inner
end of the head, admiséion and exhaust
rts provided in the ¢ linder and the head
and opening into sai cavity, an annular
valve occupying substantially the whole of
said cavity and provided with a port to
register with said admission and exhaust
ports and means engaged with a periphery
of snid valve and adapted to rotatively move
said valve in seid cavity, gubstantially as
described.

96. In sn internal combustion engine, 4
cylinder in’' combination with a head the
ends of which make circumferentiallly; com-

lote annular oil tight joints with the cgl—
inder, an annular valve space or cavity be-
ing provided between the cylinder and the
head, a valve revolubly movable in said
cavity, said valve having a port and said
cylinder and said head being ported for the
admissioni and exhaust of gases, the ports
therein being situated between said annular
ends of the head and opening into said

2

cavity, and means entering said cavity for
operating said valve.

97. In an internal combustion engine, a
cylinder having a piston containing portion
or bore and a valve-and-head-containing
portion or bore distinguished by a valve-
and-head-seating shoulder, in combination
with an annular sleeve valve containing
port, fitting said valve-and-head bore of the
cylinder and seated on said shoulder of the
cylinder, a head fitting within the valve and

having its inner end seated upon said shoul--

der at the end of said valve, means securing
the head against movement in the cylinder
and effecting tight joints between the head
and cylinder at the ends of the head, a suit-
able valve actuator and a driver therefor.

98. In a four-cycle internal combustion
engine, a single cylinder block or casting
containing a plurality of cylinder bores in
combination with cylinder heads, one within
each said bore, an annular sleeve valve be-
tween each head and cylinder bore and en-
veloped thereby, each said head and ¢ lin-
der being jointed together at the ends of
their respective valves, said heads, valves
and cylinders having suitable registering
ports, a single valve actuating member for
simultaneously rotating said valves there-
by causing the periodic registry of said
ports, and said heads being removable from
caid block without disturbing respective
valves therein.

90, In a four-cycle internal combustion
engine, a single cXIinder bloek or casting
containing a plurality of cylinder bores in
combination with cylinder heads, one within
each said bore, an annular sleeve valve be-
tween each head and cylinder bore and en-
veloped thereby, each said head and ¢ lin-
der being jointed together at the ends of
their respective valves, said heads, valves
and cylinders having snitable registering
ports, a single valve actuating member for
simultaneously rotating said valves and
thereby causing the periodic registrg of said
ports and said heads being removable from
said block without disturbing respective
valves therein or said actuatin mechanism.

30. In a four-cycle interna combustion
engine, & one piece casting containing a cyl-
inder bore comprising a piston containing
portion and a head containing portion, in
combination with an annular valve located
within said head containing portion of the
cylinder hare, a single piece head also. lo-
cated in the head containing portion of the
cylinder bore and within said valve, said
head having its ends jointed to the cylinder
hove above and below said valve, means for
actuating the valve so held and 'said head,
valve and cylinder having suitable admis-
sion and exhaust ports.

31. Tn an internal combustion engine, a
single block cqntaining a plurality of suit-
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of each .
. erating member acting

& head containing

abl{n cooled cylinder bores, in combination
with a single piece suitably cooled head in
each said bore, a single piece annular sleeve
valve conceritric with and interposed be-
tween each head and its bore,
head being jointed to the cylinder bore
above and below its respective valve, said
cylinders, valves and heads each having a
complement of ports, an opening in the side
cylinder bore, a single valve op-
upon all said valves
through said openings, pistons in ssid bores
and a single driving device for said mem-
ber, operated by the movement of said pis-
tons.

32. In an iuternal combustion engine, a
one piece eylinder containing a eylinder bore
comprising a pisten containing portion and
& head eontaining portion, in combination
with @ one-piece ported sleeve valve concen-
tric with and fitting the head containing
portion of said bore,a one-piece head concen-
tric with and fitting said valve, the ends of
said head being jointed to the cylinder above
and below respective ends of said valve, said
cylinder and head containing admissien and
exhanst ports to register with the port in the
valve, and means for rotating said valve.

33. In an internal combustion engine, a
one-piece cylinder containing a cylinder bore
comprising a piston containing portion and
ing portion, in combination
with a one-piece ported sleeve valve concen-
tric with and fitting the head containing
portion of said bore, g one-piece head concen-
tric with and fitting said valve, the ends of
said head being jointed to il eylinder above
and below respective ends of said valve, said
eylinder and Lead containing admission and
exhaust ports to register with the port in the
valve, and a one-piece valve operating mém-
ber for rotating said valve, =

34. In an internal combustion engine, a
cylinder in combination with & piston there-
in, a crank shaft connected to said piston, a
cylinder head opp:-d to said Ppiston, said
cylinder and head together containing an
annular valve cavity concontric therewith
and closed at top and bottom, said cylin-
der and head containing admission and ex-
haust ports which open into said cavity, an
annular ported sleeve valve occupying and
substantially filling said cavity for control-
ling <aid admission and exhaust ports, the
bottom of said valve being above the lower
end of said head, and valve rotating means
entering said eavity and connected with said
erank shaft
one revolution or twice as many revolutions
of the crank shaft as there are ports in the
valve.

35. In an internal combustion engine, a
cylinder and a piston therein, in combina-
tion with a cylinder head fixed in said eylin-
der and having inner and outer ends which

each said |

.ably cooled cylinder

and adapted to drive said valve |
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make oil and pressure cam(f)lete circaumfear-

ential joints with the cylinder, the cylinder
and the intermediate portion of said head
being of different diameters and forming an
annular valve cavity, said head and cylinder
containing admission and exhaust . passages
and ports positioned about midway.ll))etween

70

the top and bottom of said intermediate por-

tion of the head, an annular valye ocenpyi
and of slightly less diameter than sﬂg
cavity and having a port to register with the
ports in the heag and cylinder, such differ-
ences of diameter provj ing capillary spaces
hetween the cylinder, valve and hea(?, an
opening in the cylinder wall of said cavity, a
closed oil pocket at said opening for supply-
ing oil to said valve, and menns o erating 1n
said opening for rotating said valve to open
and close said ports in
movements of said piston. .
36. In a four-cycle internal combustion
engine, a single cylinder block or casting
containing .a' plurality of cylinder bores in
combination with cylinder heads, one within
each said bore, an ‘annular sleeve valve be-
tween each head and cylinder bore, said
heads and cylinders being tightly jointed
above and below respective valves, said
heads, valves
registerinf ports, a single valve actuat]
member for simultaneously rotating sa?ﬁ

and cylinders having suitable.

75

80

proper time with the -

0

85

valves thereby causing the periodic registry . -

of said porfs and a single duct containin
said member and supplying oil to all sai
valves.

37. In an internal combustion
single block contniﬂ'ing a plurality of suit-

ores, in combination
with a single piece suitably cooled head in
each said bore, a single piece annular sleeve
valve concentric with and interposed be-
tween each head and its bore, each said head
being jointed to the cylinder bore above and
below 'its respective valve,
valves and heads each having a complement
of ports, an opening in the side of each cyl-
inder bore, a single valve operating member
acting upon all said valves through said
openings, a single oil duct containine said
member and comrmunicating with all said
openings, a piston in each bore and a driving
device for said member operated by the
movement of said pistons,

38. In an internal combustion engine, a
cylinder in’combination with a piston oper-
able therein, a ¢
snid cylinder, means also within said cylin-
der securing said head agninst movement
therein and effecting oil and pressure tight
complete circumferential joints between the

| evlinder walls and the ends of said head,
admission
annmilar port,_conttol-. .

said head and cylinder containing
and exhaust ports, an
ling. valve operable hotween and efronmfer-
entially seated upon the head and cylinder,

engine, & -

said cylinders,

a cylinder head wholly within’
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and valve gearing connecting the valve and
piston.

39 In an internal combustion engine, a
cylinder in combination with a piston op-
erable therein, a cylinder head rastened in
said eylinder and having annular ends in
complete jointure with the cylinder, the in-
termediate portion-of said héad and the ad-
jacent portion of said cylinder being concen-
tric and of different diameter providing an
annular valve eavity between the cylinder
and head, said intermediate and adjacent
portion3 containing admission snd exhaust

-ports positioned in one side thereof interme-

diate said ends of the head, an annular
valve occupying said cavity, the inner pe-
riphery of said valve seating upon said
intermediate portion of the head and the
outer periphery of the valve seating upon
saild adjacent portion of the cylinder, said
valve containing a port positioned to regis-
ter with the aforesaid ports, and means actu-
ated by said piston for rotatively operating
shid valve in said cavity. .

40. In an internal combustion engine, a
cylinder containing a cylinder bors com-
prising a piston containing portion and a
head containing portion in combination with
an annular sleeve valve concentric with and
fitting the head containing portion of said
bore, one side of said cylinder ‘containing
admission and exhaust ports which open
against the outer side of said valve, said
valve having one or more ports to register
with said admission and exhaust ports, a

head concentric with and fitting within said

valve and ported to communicafe with afore-
said ports in the cylinder and valve, said
head having annular ends in complete join-
ture with the cylinder respectively above and
below said ports, and valve gearing for ro-
tatively actuating said valve. ‘

41. In an internal combustien engine, 2
one-piece cylinder containing a ecylinder
bore comprising a piston containing portion
and a head containing portion, in combina-
tion with a ported annnlar valve confentrie
with and fitting the head containing por-
tion of said bore,a one-piece head concen-
tric with and fitting said valve, the ends of
said head being jointed to the cylinder above

- and below respective ends of said valve, said
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cylinder and head containing admission ard
exhaust ports to register with the ports in
the valve, and means for rotating said valve.

42. In a four-cycle internal combustion
engine, a single cylinder block or casting
containing a plurality of cylinder bores in
combination with cylinder heads, one within
each said bore, an annular sleeve valve be-
tween each head and cylinder bore and en-
veloped thereby, each said head and cylinder
being jointed together at the ends of their
respective valves, said heads,. valves and
cylinders having suitable registering ports,

11

means for simultaneously rotating said
valves thereby causing the periodic registry
of said ports, and satd heads ing remov-
able from said block without disturbing re-
spective valves therein. ‘

43. In a four-cvele internal combustion
engine, a single cylinder block or casting
containing a plurality of eylinder bores in
combination with eylinder heads, one within
each said bore, an annular sleeve valve be-
tween each head and cylinder bore and en-
veloped thereby, each suid head and cylinder
being. jointed together at the ends of their
respective valves, said heads, valves and
cylinders having suitable registering })orts,
actuating mechanism for simultaneously ro-
tating said valves and thereby causing the
periodic registry of said ports and suid
heads being removable from said block with-
out disturbing respective valves therein or
said actuating mechanism.

44. In an internal combustion engine, a
cylinder containing an annular shoulder, in
combination with & piston in said cylinder
below said shoulder, & head within the cyl-
inder and having annular ends in complete
circumferential jointure with the eylinder
above and below said shoulder, an annular
valve cavity being formed between said cyl-
inder and head, said shoulder comprising
the bottom of said cavity; an annular valve
occupying said cavity and provided with a
port, said head and cylinder having exhaust
and admissiem, ports positioned to succes-
sively register with the port in said valve,
and means for rotating said valve in said
cavity.

45. In an internal combustion engine, a
cylinder containing a circumferential shoul-
der, in combination with a piston in the cyl-
inder below said shoulder, a head who ly
within said cylinder and resting upon said
shoulder, a ring also within the cylinder and
pressing upon said head to secure it within
the cylinder, the lower end of said head be-
ing eircumferentially jointed to the cylinder
below said shoulder, an annular valve cayit
being formed between the cylinder and hea(i
an_annular valve occupying and substan-
tially filling said cavity, valve gearing con-
nected with the piston for operating said an-
nular valve, and said valve, cylinder and
head containing ports for the admission and
exhaust of gases.’ '

46. In an internal! combustion engine, a
cylinder containing an internal circumfer-
ential shoulder, in combination with a pis-
ton operable in said cylinder below said
shoulder, a cylinder hea({ wholly within said
cylinder and having its lower end seated
upon said shoulder, means’ within said cyl-
inder above the head securing ¢aid head
therein and effecting oil and pressure tight
complete circumferential joints at the ends
of the head, said head and cylinder contain-
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ing admission and exhaust ports, an annular
port controlling valve operable between and
circumférentially seited upon the interme-
diate portion of:suid head and the adjacent

5 part of the cylinder, and valve gearing con-
necting the valve and piston.

In teslimony whereof, I have hereunto set L

my hand, this 7th day of November, 1911, it
the presence of two subscribing witnesses.:- *

| EDWARD H. BELDEN..
1~ Witnesses: T

N. Curris Lammonn, |
Cuarrrs Gmeert Hawiey.



