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To all whom it may concern:

;Be it &mown that 1, WirLarp JIrviNg
TwoMsLyY, :a citizen:of the United :States,
rresiding .in the borough of Mazhattan, in

5 -the city, county, and -State of New York,
have invented new:and useful Improvements
‘in Gas-Engines, of which the following is
‘a ‘s;‘)eciﬁcatmn.

Fhis -invention .relates :to internal com-

j0 bustion engines, and particularly to means
to relieve the cylinder of the high pres-
sures of combustion previcus to the exhaust-
ting of the burnt.gases- therefrom.

To relieve the cylinder of the high:pres-

15 -sures of combustion; previous.to the exhaust-
ing of the burnt gases, particularly in en-
:gines of the four cycle.type, it has been. cus-
i1omary to provide the cylinder with.a- plu-
sradity of eircumferentially dispoesed ports or
20 -opetings adjacent to the base of the cylin-

* :ger, which ports are.normally olosed by.the
.piston, but are uncovered by-the pisten as
Atrveaches the end of its power or cutward
stroke. ‘This.arrangement works satisfac-

25 -torily after.a power stroke has been impart-
--ed to-the piston.and the cylinder relieved. of
a portion of the burnt gases. Towever, these
. ports.are: also: upcovered at the end of the
sugtion stroke of the piston. Should a full
30 charge of fuel not. enter the cylinder air
vwould rush into the cylinder through said
ports at atmospheric - pressure, and should
‘the. charge be weak it would still further
wedken the charge with the liabdity that it
35. wauld not be ignited. Sheuld a compressed
charge of fuel enter the cylinder during the
suction stroke of the piston, a portion of the
charge would pass out through the ports
and:be wasted.. Furtherniore, the noise of
40 -the exhaust.from said pofts is very. objec-
tionable. ' :

It is the object of:the present.invention
-to overcome the: above disadvantages; that
“is, the preventing of any loss of the charge

45 of ‘fuel to the cylinder during the: suction
stroke :and the muffling of the exhaust from
sald -ports, and for this purpose I provide
s1g ‘expansible ‘member, in the form of a
sectional ring, sto extend -around -and :lie

50 contiguous to the cylinder to normally:elose

* the ports,imeans being: provided to permit

ofthe :radial expamsion: and-contraction of

:paid ~member, - and :to ‘ prevent . movement
thereof -longitudinal «61: the: cylinder.

56 -In:the:drawing: accompanying ands form-

dng oapartisof : this :specification, | Fygure 1

is a sectional fromt elevation of a portion
-of :a retary multiple eylinder engine illus-
‘tnating an embodiment of my invention.
Fig. 2 iz a sectional datail view of the ex-
pansible member or ring t{o illustrate the
;manner ¢i expansibly cennecting the ring
sections. -Fig. 3 is.a sectional view of a por-
tion of a cylinder showing the connection of
the expansible membei thereto; and: Fig. 4
is a.plan view of the expansible mewmber or
ring. ‘

Similar characters of reference designate
like parts throughont the different views
of the drawings.

In the-embodiment of my-invention illus-
trated in the drawing I have shown it In
connection .with a rotary multiple cylinder
-engine, and have-shown only so much of the
engine as 15 essential to.an understanding
of the inventien, ~

Cylinders 5 are fixed -to and project
radially from-a casin%'» 6. rotatably mounted
on 2 holiow crank shaft (not shown), pistons
7 having the usual pisten rings.and oil
grooves working in said«cylindérs and con-
nected to the crank shadt. The charge of
fuel to: the cylinders, is-contrélled by valves
8 in the pistons and the exhaust is-controlled
by valves 9.in.ports in the heads eof the
cylindess, all of which is substantially as
shown. and described in my ce-pending ap-
plication filed Sept. 19, 19811, Serial No.
650,184, and to which reference may be had,
although it will be.obvious that my 2a-
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provements may be applied to.and work -

efficiently in connection with otheri{ypes of

-engines.

- The cylinder s provided with a, plurality
of circumferentiaily disposed auxiliary ex-
haust ports or openings 10-adjacent to the
base- of the cylinder, which perts are nor-

mally covered by:the pision during the in- .

ward or fuel compression and - exhaust
strokes- of the piston, as shown-in dotted
lines in (Fig. 1, and ;4re uncovered by the
rpiston at-the.end of its outward or power
-and suction stookes,. as shown in :full lines
in Fig, 1. e

+ At the end of the power stroke of the pis-
ton:as the-ports 10 are uncovered, the high
:pressures of - combustion ~are --éxhausted
through said ports, such exhaust making an
objectionable moise, and should complets
combustion not have taken place in the cyl-
‘inder-a flame will shoot from ‘$aid -ports.

“The ports.are also:uncevered by the pisten
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at the end of the suetion strokes and should
a full charge noét enfer the cylinder and this
charge be weak, air at atmospheric pressure
will enter through the ports 10 further weak-
ening the charge with ‘the liability that it
will not be ignited. Furthermore, should a
charge of fuel under compression enter the
cylinder as the ports are uncovered a portion
of tke fuel would pass out from the cylinder
through said poris and be wasted. "\

To overcome the above objections ¥ pro-
vide an annular and radially expansible
member 11 to extend around and lie con-
tiguous to the cylinder to normally cover
the ports. This member is in the form of a
band comprising a pair of semi-circular sec-
tions, each section having a laterally pro-
jecting ear or.Ing 12 at each end, and con-
Nected by guide screws 18 each passing
through an opening in a lug 12 of one ban
section and screw threaded into the lug 12
of the other band section. Said band sec-
tions are normally maintained in contracted
position' by coil springs 14 confined between
the heads of the screws and the lugs 12 of
one of the band scetions, as clearly shown in

Fig. 2. The -expansible member 11 is

guided and sapported in an annular seat

formed in the walls of the cylinder by, an-
nular projecting ribs 15, 15, By this con-

struction 1t will be noted that the hand sec-,

tions can expand and contract only in one
direction radially opposite to each other,

and owing to the connection of the band-

sections they will always be maintained in
their seat and prevented from having move-
ment along the cylinder. ‘

The operation of my-improved device is
substantially as follows: Assuming the pis-
ton to be in the position shown in dotted
lines in Fig. 1 and a charge of fuel com-
pressed in the cylinder about to be ignited.

In this position” the expansible member 11

will be in its normal contracted position,
the said member being <o constructed as to
leave a slight space between the “cylinder
walls and such member as clearly shown at

16 Fige, 1 and 3 that 15, the curvature of the"

hand sections with relation to the cylinder
is such that they will contact with the cyl-
inder adjacent the ends only so that there is
a space between the cylinder gnd said band
at diametrically opposite pertions of the
cylinder, the ports 10 communicating with
said space and preferably extending only
around a pertion of the eylinder and-located]
at diametrically opposite sections of tlie
cylinder, - As the charge is ignited and a
power stroke imparted to the piston the pis-
ton will uneover the ports at the end of said
stroke, as shown in full lines in Fig. 1, a
portion of the bhurng gases in a compressed
state passing thronugh the ports into the
space 16 in which they further expand, siich
exnansion of the gises forcing the band sec-
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tions apart until they assume the positions -
shewn in dotted Iines in IMig, 3, that is, stand
away from the cylinder, wit!, astoutlet from
the space 16 betweer the andat ribs 13
and band 11 permitting the exharst of snel, 0
gases gradually to the atmosphere sibstans
tially at atmospheric pressure. Tt will ba
‘noted that as the band scctions expaad, such
sections adjacent their ends will at 1] times
.engage in the seats between the flanges 15, 15
thus preventing the band fronr moving lou-
gitudinally of the cydinder. When the portsi”
10 are uncovered by the piston at the end of
the suction stroke, the vacuum created in. the
cylinder wilt tend to draw in and maintain
the member 11 in"its seat, thus preventing

any of the charge from passing out from
said ports and the taking in of any air at

atmospheric pressure, .
Variations may be resorted to within the 85
seope of my invention. C
Having thus described my invention, I
claim :— ' R
1. In an internal combustion engine, the
combination with g eylinder, a piston (o work
in said eylinder and’ means to control .the
charge of fuel to and the exhaust from the
cylinder, of an auxiliary exhaust to relieve .
the cylinder of the high pressurcs of com-
bustion previous to the exhanst of the gases g
therefrom, comprising a plurality of ‘ports
| in the cylinder normally covered by the pis-
ton and adapted to be uncovered at the end ‘i
of the outward strokes of the pistonyand an
expansible member tg normally - close said 4,
ports. A , S
2. In an internal combustion: engine, the
combination with a evlinder, a Ppiston’ to
work in said cylinder and mears to; control
the charge. of: fuel to and the exhaust: from 105
-the cylinder, of an auxilinry exhaust toire-
lieve the: cylinder of the high’ pressures of
combustion previous to the exhaust of the
gases thervefrom, comprising a plurality of-
ports in the eylinder normally covered by 110
the piston and adapted to he uncovered at
“the end of the outwar strokoes of the piston; .
and an_expansible barid extending around .
the cylinder "and normally closing  said -
ports. - - o w
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3. -In"an internal: combustion engine, thet .
combination with a éylinder, o' piston, ¢
worle in said cylinder and valves to confrold : -
the charge of fuel to anid the exliaust from N
the cylinder, of g phirality of auxiliary, ex: 1g¢
haust ports-in the. eylindér to relieve the
‘eylinder of the high pressiiies of combustion. . .
previous to the exhaust of the gases Ahere- . .
from, said ports normally covered by the. ;..
piston but wncovered by thie piston at thesies
end of the ontward s rokes; an ¢xpansihle .
member to mormally elose. i ports, com..
prising a sectional. hand: to exfend’ around.. . ,

the cylinder adjacent to the portd; anid

A
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the bnd in position to lie contiguous to the
cylinder:

4 [n an int anal combustion engine, the
combingtion with a cylinder, a piston to
work in said eylinder and valves to contrul
the charge of fuel to and the exhaust from
the evlinder, of a plurality of auxiliary ex-
haust ports in the cylinder normally cov-
ered by the piston, but uncovered by the
piston at the end of the outward strokes:
an anmular seet oxtending around the eyl-
iwder adjucent the ports: and an annular
expansibie band to engage in satd seat so that
there i a space hetween the wall of the eyl
nder and said band at diametrically opposite
portions of the cylinder wits which the
ports connmunicate, whereby ax the piston
tneovers the ports at the end of the ontward
stroke the gumes will puss through the ports
expanding the band and permitting the es-
cupe thereof to the atmoesphere,

Y In an ioternal combuztion engine, the
combination with a eylinder, a piston to

8

[

work in said cylinder and valves to control
the charge of fuel to and exhaust from.the
cylinder, of a plurality of auxiliary exhaust
ports in the cylbinder normally covered by
the piston but uncovered by the piston at
the end of the outward strokes: a pair of
anmular ribs extending around the cylinder
to form an annular seat therebetween adja-
cent to the ports; an expansible band en-
guging in said seat, comprising a pair of
Semi-cirenlar seetions having laterally pro-
jecting ears at the ends: screws passing
{hrongh openings in the ears of one of the
band soctions amd serew threaded into the
ears of the other band section: and springs
confined between the heads of said serews
and the ears of a band section to norimally
naintain the band in position to lie contigu-
ous o the evlimder and ¢lose the ports.

WILLARD IRVING TWOMBLY.

Witnesses:
P. Ponrrs,
Lavua 1. Syorrn
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