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7o @l whom it may concern: ‘
“Be it known that' I, Wararr I, Brown, a
citizen of the United States, residing at New

+Lionidon, in the county of New London and
“.opStatd of Connecticut, have invented certain
<'new ‘gnd useful Tmprovements in Internal-

“ Combnstion Engines, of which the follow-.

ing s a gpecification. ) )
© The invention formjng the subject of this
weapplication for p:ﬁeﬁ‘t}.;relates generally - to
internal combustion erigines of the four-cycle
‘type; -and more particularly to engines. of

gaid type in which the inlet and exhaust,

i valves .thereof -are tubular and mounted in

.++15-a valve-chest integral with the main or work-

:ing cylinder. The invention consists in the
novel construction and combination of parts
..comprising the valve system, all as herein-
after set forth and elaimed. i :
<20 In valve arrangements of internal com-

i bustion. engines as sometimes devised, hav- -

ting  one -or more sléeve valves, or a.combi-

mation of piston and sleeve valve (one valve.

within the other), such engines have each a

.- 25 single main port communicating with -the

" working eylinder and valve-chest; arranged
v whereby the waste gases are exhausted from
:the. cylinder through such. single port and
through' the annular exhaust-valve  itself.

o 30, An objection. to this. arrangement is" that,

owing to the very high temperature of said
“eéxhaust gases, the latter acts to practically
destroy the normal function of the oil or
other substance employed for: lubricating the

.88 surfaces of the.adjacent parts, the result be-
. ing to materially increase the working fric-
‘tion-of. the corresponding elements; thereby,
‘too, not only causing rapid ‘wear of the
parts, but also shortening the life and work:

- 40'"1ng efficiency of the engine, in that the joints
“cannot be maintained against leakage of gas.

" The"objeets I have In view -are to over-
scome or practically eliminate the said in-
‘herent. defects in engines of the class re-

45 férred to. Tothat end I provide the engine
with two separated, independent main ports
leading from the valve-chest to the cylinder,

-and having a water-cirenlating jacket or an-
nular chamber formed between and around

50 both the ports and encircling the valve-

chest casing. T employ in my -improved en-.

gine two codperable valves (an intake valve
and an exhaust valve) which may be termed
piston-valves. That is to say, in sleeve or
55 annular valves proper, as usually construct-
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ed, wherein one valve ig adapted to recipro-
cate endwise within the other, such valves

-are unprovided with a closed ‘end or a trans-

verse partition. In iny improved valve-gear -

the body part of the exhanst-valve is annii-
lar and has a closec top end. Said valves.
are concentric and :lidably mounted in’the
valve-chest, one valve (the gas-inlet valve)
fitting -and endwisc movable within *'the
other. The fuel-charge of hydro-carbon, or

_other suitable gas, of relatively low tempera-
ture, passes freely from the source of supply

to and. through continuously open register-
ing passages formed in the walls of an end
portion of the said valves, so that when the
opposite or discharg: end of the inlet-valve
is uncovered by the :pertured encircling ex-
haust-valve, the main intake port is thereby
uncovered to admit the charge of explosive
mixture or inlet gases into the working cyl-
inder  for ‘ignition. The resulting action
causes the exploded gas to impinge against
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the. working piston 1o rotate the crank and -

its shaft. Obviously, the exhaust port lead:

Ing from the cylincer is maintained in ‘a

closed position until the exhaust valve ar-
rives at the predetermined point to releasé
the exhaust-gases. - Obviously, too, the main
intake port of the cylinder is temporarily

closed against the entrance of inlet gases by’

the main exhaust port is uncovered.
In my improved construction and ar-
rangement of the tubular piston-valves, the

the adjacent walls of the exhaust-valve while

~ end portions thereof contiguous to the main
ports leading from-the valve-chest into the

cylinder may be telescoping; that is to 'S4y,
the exhaust-valve in such case is provided

with an annular space or chamber, closed at

the outer end and open at the inner or bot-

tom end to receive the corresponding open'.
or_discharge end of the fellow or intake.
valve. The portion of the outer wall of the

exhaust valve lying ‘mmediately contiguous

to the annular chamber is provided periph-’

erally with a series of lateral ports or aper-
tures disposed in a common plane. As thus

devised, the conjoint endwise movements of’ ,
the two valves causes the inner valve to be

withdrawn from said chamber to permit the
inflow direct into the cylinder of inlet gases
outward through the open discharge end of
the intake valve anc. Iaterally through the
said apertures; the latter. then registering
with the main inlet port leading to the pis-
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| " ton-carrying cylinder, thereby also at the.

10

same time completely closing the main ex-
haust port. A reversal of the valve’s move-
ments uncovers the exhaust port and closes
the inlet port; or, in other words, the ex-
haust valve, in its movements, opens the ex-
haust port and permits the exhaust-gases to
flow over the valve’s closed end and direct
into the escape pipe, the coaction of the two
valves at the same time closing the main in-
let port and causing the inlet valve to re-
enter the annular chamber to the desired ex-

- tent, substantially as before stated.
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-The outer or said closed end portion of
the exhaust-valve is also adapted to be self-
packing; that is, the side wall of this valve
1s provided with a second annular chamber
disconnected from and disposed interme-
diate the first-named annular chamber and
the valve’s outer -end. . The said second
chamber is in substantially continuous com-
mupication with the exhaust port, whereby
the pressure.of the gases in the eylinder and,

‘said second chamber are equalized. The

thin outer wall of the chamber is adapted,
owing to its resilience, to - automatically
press outward against the bore of the valve-
chest to form a self-packing device.

In order to further increase the efficiency
of the motor or engine, not only the cylinder

-and valve-chest are water-jacketed, but also

the main inlet and exhaust ports, including
the space between them. As thus construct-
ed, the passages for the intake and exhaust
gases are kept comparatively cool, thereby
correspondingly - eliminating the defects
usually due to lack of proper lubrication of
the valves, especially engines having tubular
valves. Another advantageous result at-

tained is the fact that since the high temper-

ature exhaust gases do not pass through or
around the valve or valves, but over the
closed outer end of the exhaust valve, the
walls thereof do not become injuricusly

heated, consequently the lubricating mate-

rial is enabled to
tions. .
" In the accompanying two sheets of draw-
ings, Figure 1 represents a vertical central
sectional view of a four-cycle type of inter-
nal combustion engine embodying my im-
provement; Fig. 1} 1s a sectional view, show-
ing the intake port open; Fig. 2 is a hori-
zontal sectional view, taken on the irregular
line 2—2 of Fig. 1; Fig. 8 is a similar sec-
tional view, in reduced scale, taken on line
3--3 of Tig. 1; Fig. 4 is a back side eleva-
tion showing portions of the engine base,
&e., corresponding with Fig. 1; Fig. 5 ig a
partial central sectional view, showing the
position of the wpper portion of the valves
at the commencement of the intake stroke;
Fig. 6 is a similar sectional view of the parts
at the commencement of compression : Fig.

perform its normal func-

1s a similar sectional view, showing the
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parts at the beginning of the explosion and
expansion stroke; Fig. 8 represents the parts
at the commencement of the exhaust or scav-
enger stroke; I'ig. 9 is a side elevation, in en-
larged scale, partly in central section, show-

ing the upper portion of the exhaust-valve;

and Fig. 10 i1s a vertical central section,
showing a modification of the valve arrange-
ment. » ) o

The following is a more detailed descrip-
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tion of my improved internal combustion .

engine, including the manner of its opera-
tion: - - : -

It may be stated in advance, however, that
the general form, construction and arrange-
ment of the main cylinder A (except as to
the valve-chest), its piston B, its main or

crank-shaft C, the base or housing D, D,
‘and some of the minor members are well

known, therefore a description of these ele-
ments is not deemed essential herewith.
The cylinder ‘A is bored to receive a driv-
ing-piston B, connected to a pitman B?,
which in turn is jointed to the crank-pin
C* of the main shaft C, substantially as
usual. The shaft is adapted to be support-
ed in suitable bearings disposed in the hous-
ing sections D, D, and having the top or
table & of the upper section arranged to re-
ceive and support the cylinder and its valve-
chest. This section has & chambered lateral
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extension 5* disposed below the valve-chest,

in which the valve-actuating. mechanism is
mounted for-movement. The latter is ren-

-dered readily accessible upon removing the
. cover c. '

The valve-chest chamber d is represented
as bored longitudinally and disposed paral-
lel with the axis of the cylinder; a remov-
able bonnet d* closes the valve-chest’s upper
end. The valve-chest is also provided with
lower and upper lateral hollow extensions
or outer nozzles ¢ and ¢, adapted to be con-
nectéd, respectively, to pipes for supplying
the inlet-gases to the cylinder and convey-
Ing the waste or exhaust-gases therefrom.
The upper or head portion of the cylinder is
provided with vertically separated, inde-
pendent main inlet and exhaust ports, p and
P', respectively, in open communication
with the valve-chest’s chamber, the ex-
haust port being the upper port. It is
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to be mnoted 'that not only the cylinder

and valve-chest are jacketed, or adapted to
be water-cooled, but that the said ports and
the incloséd spaces between them are also
jacketed. This latter serves to materially
reduce the normally high temperature of
the exhaust-gases at that point, thereby
keeping the upper portion of the vilves cor-
respondingly coolad, '

The Lellowing is deseriptive of the end-

‘wise slidable main intake and exhaust valves

I and E, respectively —The valves are an-
nular and cylindrical; I prefer to mount
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the inner or intake valve in the bore of the
other, or exhaust-valve 1§, which in turn is
movably fitted to the bore or chamber of
the valve-chest.
tend . downwardly through the valve-chest
and into the chamber below. The inlet
valve I, open at the top, is materially shorter
than the outer or exhaust valve K, and is
provided with a large lateral opening
through its lower wall in continuous open
communication with said intake nozzle 7,
the inlet valveis also provided with a trans-
verse, gas-tight partition 7' located below
said lateral opening for closing the lower
end portion of the valve.

The other or exhaust-valve T, encircling
valve I, has a lateral opening through its
wall in continuous open communication both
with the said opening of the valve T and that
of the nozzle 2. The lower end portion of
valve E is open and provided exteriorly with
a fast collar ¢ adapted to be jointed to a
snitable driving-connection, as #.- The op-

“posite or upper portion of the valve is pro-

vided with a head or cap member % secured
thereto and having its top or outer end
closed, as indicated at ¢'. The underside of
the cap has an annular wall e* extending

“downward therefrom a suitable distance;

that is to say, the external length of the
member % ig substantially the same as the
combined thickness of the two ports p—p?,
plus the depth of the intervening metal be-
tween them. See Fig. 9, line #. The part
¢? forms, with the outer wall of the main
part of the valve E, an annular space or
chamber ¢*, into which the upper open dis-
charge end of the inlet-valve I is adapted to
slide telescopically. At a point immediately
below the lower edge of the cap’s inner wall
¢? the outer wall of the valve is provided pe-

‘ripherally with a plurality of lateral aper-

tures m arranged in a common plane. the
depth of the openings being substantially
the same as that of the contiguous main
port p. )

‘Again referring to Fig. 9, &c.. the head
part % of the exhaust-valve is self-packing,

" that is, an outer annular space or groove ¢

extends inward .and upward to form an in-
verted shallow packing chamber ¢° whose
outer, downwardly extending flange ¢°® is
quite thin and resilient and provided with
vertical slits, €7, at intervals, the construction
beirig such that the pressure of the gases in
the cylinder and packing-chamber ¢° are
equalized at substantially all times, thereby
adapting the flange ¢® to spring normally
outward against the contiguous bore of the
valve-chest to prevent leakage of the gases
into the exhaust passage. Obviously, the
#aid two annular chambers, €3, ¢°, are sepa-

rate and distinet from each other, nor do the.

said slits ever open into the exhaust duct e.
. The valve-gear driving mechanism repre-

1,222,067

The valves represented.ex- .

sented in the drawings is substantially as
follows, reference being had to Fig. 1:=—To
the main crank-shitft C is secured a suitable
driving member alapted to transmit power
therefrom to a wheel or member fixed-to an

70

eccentric shaft A rivolubly mounted in a lat- -
eral extension ' of the housing section D. .

The said power-transmitting members -em-
ployed may be sprocket-wheels connected by
a noiseless sprocket-chain or belt, or by ‘a

‘train of toothed gearing, or-other suitable

means. In the drawings for primary driv-
ing member n, the receiving wheel or mem-
ber n', secured to shaft %, and connecting
means 7%, or chair, are indicated by broken
lines; and since the engine is of the four-
cycle type, wheremn the main shaft makes
two full revolutions (being four single re-
ciprocations of the main piston) to one revo-
lution of the said eccentric shaft A, it -fol-
lows that.the speel of rotation of the eceen-
tric shaft is only cne-half that of the crank-
shaft. ) o

“ The said eccentric shaft, 'so-called, is
adapted to be suitably supported and :pro-
vided with a plurglity of disks 2* having in-

‘terposed, arigularly separated pins or eccen-
tric journals 7, ', the latter pin, as drawn,

being in advance of the other and cireularly

positioned about ¢0° from it. To the pin =

is jointed a connecting rod 7* extending up-
ward into the lower portion of the ‘1nlet-

valve T-and is in turn jointed to a pin r*.

fixed to the valve, whereby the latter is posi-
tively reciprocatel back and forth, the de-

gree of movemeni, obviously being equal to

the cireular “throw ” of the-pin . The ar-
rangement repres:nted in Fig. 1 shows the
intake-valve I mounted for movement with-
in the exhaust-valve I, the latter or outer
valve being interposed between the -bore of
the valve-chest and inlet-valve.
Reciprocatory 11ovements are imparted to
the exhaust-valve E through the medium of
the revoluble sha:’t & earrying the eccentric
pin 7 jointed to. . connection 7*, which lat-

ter is. also jointed to an arm #* secured to a-

rock-shaft £; the angular movements of the
latter vibrate a lever or arm #* fixed to the
rock-shaft, whick in turn reciprocates -the

valve E througl the connecting .link ¢

jointed thereto. This mechanism is-some-
what analogous to thé so-called * wrist-
plate-motion.” As thus eonstructed and ar-
ranged, the speed of rotation or * throw ” of
the two eccentric pins is the same; the pin r,
however, when passing the lower *“ dead cen-
ter ”. causes the volve I to remain practically

stationary temporarily, while at the same

time -the forwarcly located %n rt, and its
connections, causes the valve E to move up-
ward quickly, thereby positioning its lateral
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openings m_above the open end of the inlet- -

valve to substantially register with the main
inlet-port p, then uncovered, to instantly re-
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‘movements.

-

ceive the charge of intake-gases into the cyl-
inder. Immediately succeeding the intake
charge the inlet-valve moves upward past

the inlet-passages m of the other valve into .

the annular chamber e® to its limit, the ex-
haust-port p' then being closed. The next
succeeding action of the engine causes the in-
take charge in the cylinder to be compressed
therein, followed by ignition from the ig-
niter s and the consequent or resulting ex-
plosion and expansion pressure. Upon mov-
ing the exhaust valve E downward to un-
cover the exhaust port, the waste gases are
then forced outward therethrough from the
cylinder by the piston in its scavenger stroke
direct over the top ¢* of the then depressed
exhaust-valve into the continuously open es-
cape nozzle e. The valves move conjointly
and telescopically, but at varying speed ra-
tios and distances, as before stated.

The upper portion e of the walls of the
valve-chamber d is water-cooled; its corre-
sponding end being capped by a bonnet d*.
The lower open end.portion ' of the valve-
chest may be turned dxd fitted to the table or
top b of the corresponding housing section
D. A normally closed opening o is formed
in the wall of the valve-chest to facilitate
the introduction of lubricating oils. _

Tt is assumed that the function and action
of valves in an internal combustion engine

- of the four-cycle type for motor cars are

well-known. .I have deemed it best to illus-
trate sectionally my improved valves, ‘or
rather the upper portion thereof, in various
positions; these latter represent the said
vilve parts in connection or relation to that
portion of the cylinder in which the main

‘intake and exhaust ports are located. Fig. 5

indicates the position of said parts at the
commencement of the intake stroke; Fig.
6 indicates the relation of the parts at the
commencement of the compression stroke;
Fig. 7 indicates the parts at substantially
the commendement of the explosion and ex-
pansion sétroke; Fig. 8 indicates the relation
of parts at the commencement of the exhaust

or scavenger stroke; and Fig. 1 indicates,

the relative position of the coacting valves
at the commencement of endwise separation
to uncover the main port p to quickly re-
ceive the charge of intake gases into the
cylinder. It may be stated that the interior
of the valves, or valve-chamber, are or may
be in continuous open communication with
‘the inlet nozzle i; the intake gases being
unable to escape from said chambers except
when the vilves are separated endwise, as
just stated, and substantially as indicated in

Fig. 13, “The arrows in said figare indicate

the corresponding direction of the valve’s

In Fig. 1 of the drawings the opposed_gas-

* tight partitions i'.and e' of the valves I

and E. respectively, in cobperation with the

1,922,067

inclosed gases, serve to maintain the valves
in a substantially normally balanced posi-
tion. o

T would state that the reciprocating action
of the intake-valve itself is effected simply
by means of a crank or eccentric secured to
a secondary shaft & moving at one-half the
speed ratio of the engine shaft; at the same
time, too, the mechanism for imparting a

‘wrist-plate motion effect to the exhauc-t-

valve is also actuated by said secondary
shaft, the arrangement of the device being
such that while the intake-valve is positively
and uniformly acted upon biy a pitman con-
necting the valve and crank-pin 7, as just
stated, the character of the reciprocation of
the exhaust valve E is very materially
changed. That is to say, the wrist-plate
mechanism operates to impart a more rapid
opening and closing movement to the ex-
haust-valve. Or, in -others words, the lap
of the last-named valve after having closed
the exhaust port p! causes the valve, in con-
nection with the wrist-plate mechanism, to
remain at rest in the closed position.a much
longer time; the corresponding or resulting
dwell being equal to some 200° of the re-
volving main crank shaft. The construction
and arrangement of the valve-controlling
mechanism keep the exhaust port uncevered
during 925° of crank movement, and by
reason of the valve’s inner lap or overthrow
the port is kept wide open while the crank
moves 85°, thereby giving the exhaust-valve
an opening area greater than the port area.
Obviously, the proper timing of the parts is
assumed to have been made to correspond
with the valve’s lap. '

In leu of the exact arrangement of the
valves T and E, represented in Fig. 1, they
may be transposed and mounted substantially
as indicated in Fig. 10; that is, the intake-
valve T may be the outer one and the ex-
haust-valve E the inner one. In such case
the latter valve may be closed at the top
by partition ¢* and opposed by an inner par-
tition 42 contiguous to the inlet nozzle 2; the
valve’s lower portion is tubular or sleeve-

_like and is adapted to be actuated in an end-

wise direction by the same mechanisms em-
ployed for moving the exhaust-valve shown
in Fig. 1. Elongated vertical openings s
are formed in the valve’s wall to allow free
movements bodily up and down of the pin
7 and its central connecting rod 7%
outer or intake valve I, encircling the fellow

The-
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valve E, 1s simply a sleeve, open at each end, .

and also being somewhat shorter than the

inner or exhaust-valve E, its bottom end -

having.the pin #* mounted therein. Ob-
viously, the walls of both valves are cut
away adjacent the nozzle 7. In this modifi-

_cation the major part of the cap or head

member 4 of the exhaust-vaive may be in-..

“tegral with i+ ~nd the wall »2 then thna

+an
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outer one, screwed to;the main-wall, thereby
producing the.annular:¢hamber -¢2,:adapted
to:receive the upper:end portion af thevalve
or sleeve 1, substantislly -as ‘bdfore -stated.
“In this construction:the-onter:annular mem-
‘ber ¢? is:adapted to. enter.an annular:recess
* formed just-below- the port p in the -wall

surrounding the bored wvalve-chest. 'The
means. for actuating the valves is or-may:be

‘the-same as that represented-in Fig. 1.

What T claim as my invention-and desire

to secure by U, S. Letters Patent, is:—

1. In. a self-contained internal -combustion

-engine, provided -with a main -or -working
‘cylinder ‘having independent inlet and .ex-
haust :ports, > _
‘therein suitable:main supply.and.outlet:noz-

a bored valve-chest ‘having

zles, -arranged 'to -eommunicate with ;ports
registering with the.cylinder’s;poxts, -and a

-main-&haft, :the conbination therewith.ofa

- piston mounted-in-said. eylinder,-means.con-

fy 1.1
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:.-tubular intake and ex
one within ‘the -other, and ‘dispesed ‘in ithe
.valve-chest, there ‘being ‘an ;annular :space -end
formed ‘in “the outer valve :and :the ‘inner :
valve telescoping’ said space. atiits discharge i
-end, and: means:for operating the:valve, sub-
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_arrangement also ;permittinfg:t

‘inder -and -vdlve-chest, :a working-piston‘in -
the.cylinder-and a.driving shaft operatively

.ports connectiny -mith the -eylingder
‘valve-chest; .o ‘labtendlly -apertut
tubularexirw&tpz&t@ﬂmﬂl §

chest.arranged
.inlét'and exhaust:geses, means, including.a

‘necting the piston and main:shaft for.driv-
ing the latter, .a .pair .of suitably -perted,
tubular .intike .and exhaust ;piston-valves vi
mounted one within:the-other in:said:valve-
chest, means-actuated by the mainshaftito .combi
causé a double reciprocation -of ‘the :intake -valvs
volutiens .of :out
said shaft, and means, including <a wiist- -zl
plate-motion-device :for reciprocating :the |
‘exhaust-valve and-varying iits:s

valve .during -a plurality -of:

tain times:-with relatiori-to the Intake vilve
during each cycle: of gperations, constructei
and arranged whereby the ‘intake gases are
adapted.to flow. through:the ports.of:the. sdid
valves into the mdin inlet ‘port of :the cyl-
inder when they are in juxtaposition, ‘the
e ‘waste or
exhaust -gases .to  pass: out Treely from the

-the valve-chest.and its:outlet: nozzle.
- 2. In an internal combustien -engine, the -
combination with -a.main. cylinder;.a valve-
-+ -chest having intike and exhaust no: i

let-and-exhaust connection:betweenithe

connected with :the ‘»Eiston, .of a pair .of

stantiglly as: déscribed. : :
-8. In -an infernal combustion -engine,.the

combination with ‘the main cylinder. havain_g .

independent “intake and exhaust ‘ports -a;

-a ‘bored valve-chest integral with :the.cyl-

inder, of annular-intake: and-exhaust-valves
slidably - ﬁttinf-i each other-and  said . valve-
' ‘to receive and. discharge:the.

-af sait:e; )
ztz .az;y;{;if: speed ratios, antlmeansifor athi-
-AKDE: SaY '

“take and-exhaust. ports communicating
.the :cylinder, :sail .valve-chest ‘having
-inlet . and -exhaust. passages ‘for:the:
-and -waste;gases, respectively, vertical

.ant 10 continuen s:0pen. cCommMuUnIC
-said main :inlet  passage
‘means “for .actuating
:n}.ean;, -including

od: at:cer- der
pair -of rendwise moval
-and intake :pistonsvélv

.other;the.exhaus bk

‘the. upper-end: of ‘the last-nas
-continuously :élosed, means:

with havi

aust valves:arranged.

.openings: of: the vuter vilve, means:for-aety~ © . .

.

mrist:plate - motion -deviee, Hor centralling

and varying-the :ham@temdjiﬁkthmmwz@nﬁ :
ihaust-v ive at; predetermined:timaes

ting:said -wiisty platedeviee.
4. In:an interhal .combustion engine, the

combination . of ¢ water-jacketed -main eyl

b

‘inder, a:suitably. dfiven main;piston:monns-
-ed:therein, a watir-jacketed valve-thest pro-

vided avith :spaced apart-water-jacketed n-
tigg with
mam

upply

posed : tubular ‘htake .and -exhaust, ,-:pg',ston- 4

~valves slidably mounted one:svithin the other .
“in.sdid -vdlve-chest,:said wvalves:be
-ally -apertured :for:the :flow «¢

rsesithere-
through, :the /intike -valve being innermost
ithe wdlve-chaest,
e rinkake-valve, -and
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g < ~wrist;plate rmotion de-
cmattmgi{hes{ﬁ?amtwﬁhe. ﬁw
n-inter 14l -eombustion-engine, the 90 .

£ o ‘ » .‘.’].} i'k&, @

valve-chest, ome V4

doublé -Teciprocatory :nrovement :to./the .in

_ ‘take- valve -during itwo. ;revéhitions .of the
cylinder:through.its main exhaust port, when - K
tﬂe ‘Tatter -is .uncovered, -and -past ‘the.outer -
closed -end . of ‘the.exhaust-valve,. direet. into .

ine. the 1310
ustion:enging, ithe pe
inally: bored %

der .an

ng: inid epenident irlet

sligkgh:

tenil

ating:the inlet-vilve, and ‘means. codperable
with*the:last-najned valve ‘for .actuating;the
exhaust-vilve tc..cause its lateral .openings 128

:to, ﬁ@%ist,e'rﬁWith:‘mdﬁ uﬁco»lvler;t‘igliefmﬂmﬁm dke
-port-for the pagriage. of:the inlet.gases from
‘the inlet valve' irto:the: working:eylinder. -

. In an internal combustion .engine, 'the
combination. wit1:the:main:cylinder:having a0, -




a valve-chest provided with main independ-
- ent inlet and exhaust ports leading there-
from into the cylinder, of slidable tubular
intake and exhaust piston-valves concen-
§ trically mounted in the valve chest, one with-
in the other (the exhaust-valve being the
outermost), and means adapted, when in
- use, for actuating the valves to uncover the
" main inlet port and permit the direct inflow
10 therethrough of the inlet gases from the in-
“terior of the inlet valve and through the wall
of the exhaust-valve into the main cylinder,
said means also adapted to uncover the ex-
haust-port, whereby the waste or exhaust
gases may pass direct from the exhaust port
into the valve-chest and main exhaust-pipe
without entering the exhaust-valve.

8. In an internal combustion engine, pro-
vided with a main or working cylinder hav-
20 ing a valve-chest, a main driving-piston, a

crank-shaft operatively connected to the pis-

16

‘ton and independent main inlet and exhaust

ports in direct communication with said cyl-
< Inder and valve-chest, the combination there-
26 with of an endwise slidable, laterally -aper-
tured  tubular exhaust-valve fitting ‘the
< valve-chest, the walls of the upper portion of
» - the valve being adapted to: practically close
both the said. ports, an endwise movable tu-
bular intake valve open at its outer. or dis-
charge end, mounted concentrically or tele-
scopically. within the ‘exhaust-valve, and
means, including a wrist-plate motion de-
vice actuated by the main shaft of the en-
' gine for controlling the movements of the
said telescoped valves, whereby the exhaust-
valve is caused to uncover the main exhaust
port and permit a free escape of the waste
gases direct from the cylinder and over the
upper énd of the exhaust-valve into the
_wvalve-chest and exhaust-pipe, said valve-
. controlling means being also adapted to un-
- cover the main inlet-port for the introduc-
tion into the cylinder of the inlet-gases
through the said valves. ' -
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9. In an internal combustion engine, the

combination with a main cylinder having in-
- let and exhaust ports and a valve-chest com-
municating with said ports, of a laterally
‘apertured tubular exhaust-valve closed at the
outer or top end and endwise slidable in the
valve-cheést, said valve being self-packing

and also arranged to both uncover and close -

said exhaust-port, a tubular intake-valve
slidable within the exheust valve in open
‘communication with the inlet gas supply,

its outer or. discharge end: open,

55

/h‘&vin% |
. whereby the intake charge of gas is adapted -

... ta flow direct from the intake valve into the
80 main inlet-port and cylinder when the said

* i lateral ‘apertures ‘of the exhaust-valve regis-

ter with the last-named port, and means for
effecting the movements of both valves.
.~ 10..In an internal combustion engine, the
. 45. combination with the main cylinder having

1,322,067

independent main inlet and exhaust ports for
the intake and exhaust guses, respectively,
and a bored valve-chest communicating with
the ports, of a pair of slidable tubular pis-
ton-valves mounted concentrically one with-
in the other in the valve-chest, the exhaust-
valve being laterally apertured and closed at
the outer end, and a self-packing device in-
tegral with the exhaust-valve, comprising a
narrow annular chamber liaving its outer
wall somewhat resilient and provided with
openings therethrough, whereby the pres-
ence of gases in the said chamber and cyl- -
inder are equalized, for the- purpose set
forth. ' ‘

11. In an internal combustion engine,
having a main cylinder and bored valve-
chest provided with independent interven-
ing main inlet and exhaust ports, a laterally
apertured, tubular exhaust valve, mounted gg

70
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80-

- for sliding movement in the valve-chest, the

end of said valve contiguous to said ports
being closed at the top and having the adja-
cent side wall of the valve provided longi-
tudinally with a comparatively short and gg
narrow annular chamber whose outer lateral
wall possesses a-degree of resiliency, and
means adapted for the continuous introduc-
tion into said annular chamber of a limited
volume of the cylinder-gases, for the pur- g5

poses set forth. .

-12. In aninternal combustion engine, pro-
vided with a main_ piston-carrying cylinder
and a .ported "valve-chest communicating .
with the cylinder, a pair.of laterally ported
tubular valves, one "sﬁdablé within the other
in said valve-chest-and constituting, when in
use, intake and exhaust-valves, means, in-
cluding a normally revoluble crank for ac-
tuating the intake valve, and mechanism em-
bodying a wrist-plate motion device opera-
tively connected to the exhaust-valve for
changing the character of the. reciprocation-.

100
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relatively to that of the.intake-valve, where-
by, when in use, the exhaust-valve has im-

) . : 2 1]¢
parted to it an accelerated opening and clos-

g movement and a greatly increased

amount of relatively stationary dwell when
the exhaust valve is in the closed position.
13. In an internal combustion engine, the 115
combination of a power-cylinder provided
with independent main intake and exhaust .
ports, a pair of ported tubular valves ar-
ranged with respect to said main cylinder
orts, said valves having one slidable with- 126
in the other and constituting, when in use,
an intake-valve and an exhaust- valve,
means, including a revolubly driven mem-
ber for actuating said intake-valve, mecha-

_nism prévided with a rock:shaft and.con- 125

nections arranged both for actuating the ex-
haust-valve and varying the character of its

- reciprocatory movements, and a rotary main

crank-shaft from which the said valve-oper-

ating mechanisms are driven. 130
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14. The combination in an internal com-
bustion engine provided with a main cylin-

der having a ported valve-chest connected:

therewith, a driving piston mounted for
reciprocating movements in the cylinder, a
main or crank-shaft, and a pitman connect-
ing said piston and crank-shaft, of telescop-
ing inner and outer tubular valves, mounted
for reciprocation in said ported valve-chest,

a suitably mounted -eccentric shaft driven

from said crank-shaft, valve operating
mechanism consisting of a direct connection
between said eccentric shaft and said inner
valve, and wrist-plate motion means inter-
posed between said eccentric shaft and said
outer valve for controlling the intake and
exhaust gases to and from the said main
cylinder. S

15. In an upright engine of the internal
combustion type, having the main cylinder
and valve-chest elements thereof in commu-
nication with each other through independ-
ent inlet and exhaust ports, the valve-chest
itself having suitably disposed inlet and ex-
haust ducts adapted to connect with the
main intake and exhaust pipes, respectively,
the combination therewith of an elongated
annular exhaust - piston-valve mounted to
reciprocate in and fitting the bore of said
‘valve-chest; said valve havin% its top end
closed and 1ts side wall laterally apertured,
an annular intake piston-valve slidably fit-
ting the bore of said exhaust-valve having

its upper. end open, the lower end portion -

being closed, means for intermittently plac-
ing the said open end of the inlet valve, the
lateral openings of the exhaust-valve and
“the independent inlet-port in juxtaposition
80 as to freely receive therethrough charges
of inlet-gas into the cylinder for ignition,
and means for moving the exhaust-valve to
uncover the exhaust-port and also close the
inlet-port, ‘whereby the gases exhausted
from the cylinder flow outward therefrom,
over the closed end of the exhaust valve

and direct into the valve-chest and exhaust--

pipe. :

16. In an internal combustion engine, the
combination with a main cylinder, a valve-
chest -having - outer intake and exhaust
nozzles, main inlet and exhaust ports in di-
rect: communication with said cylinder and
valve-chest, a working piston in the cylin-
der, and a driving-shaft operatively con-
_nected with the piston, of a pair of ported
..-movable intake and exhaust valves disposed
* in the valve-chest, direct means for recipro-
cating one of the said valves of the pair,

and independent means, including a wrist-

“closed by the said valve.

plate motion device, for reciprocating the
other valve to cause a change in the char-
acter of its reciprocation with respect to the -
action of the first mentioned valve, con-
structed and arranged whereby, when in
use, the inlet gases sre caused to pass
through the corresponding intake ports into
the cylinder and the exhaust gases to pass
outward from the cyliader and discharge
into the outer exhaust passage. '

17. In- an internal combustion engine,
having a main cylinder ind valve-chest pro-
vided with main intake and exhaust ports,
inlet and discharge passages communicat-
ing with the valve-chest for live and waste
gases, respectively, a main piston fitting the
bore of the cylinder and a revolubly mount-
ed crank-shaft connected to and  actuated
by the piston, the combination therewith of
a pair of ported tubular valves, constituting

‘intake and exhaust-valves slidable one with-

in the other in said valve-chest, means, in-
cluding a, normally revoluble crank opera-
tively connected to one of the valves, and
mechanism, including a wrist-plate motion
device, operatively conrected to the other

-valve, whereby, when in use, the latter valve -

has imparted to it an uccelerated opening
and closing movement aad a materially in-
creased relatively stationary dwell when it
isin the closed position.

18. In a self-containel internal combus-
tion engine arranged to receive gaseous fuel
and also to .discharge tle waste gases, the
combination of a power cylinder provided
with a ported valve-chest, a pair of ported
slidable tubular valves mounted one within
the other in the valve ciest of the engine,
said- slidable members constituting intake _
and exhaust valves, means operated by the .
engine for actuating one of said valves, and
mechanism, including a wrist-plate motion
device, also operated by the engine, for ac-
tuating the other one of :aid valves, where-
by, when the engine is in operation, the last-
named valve has imparted to it accelerated
opening and closing movements, the action
of said device. also impurting to the said
valve a relatively increased degree of rest
or dwell while the corrusponding port of
the valve-chest remains ill)llly covered or

In testimony whereof, T have affixed my
signature in presence of two witnesses.
| '~ WALTER F. BROWN.

Witnesses:
Carviy H. Brown,
Geo. H. RemineTo .

Copies of this patent may be obtained for five cenfs each, by addressing the. "‘Qomnissionef of Pate‘i:ts,

-~ Washington, D, "'




