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~an mcreased quaﬂhty of power for a
weight of machmely and parbmularly to-a.
wns**mctlen of cylinders, pistons and pack-

-.{

!

;- reason, the invention heremtm deseribed is
~ also apphcable to both ..,Wo-cyele fmd four--;

.....

- upon | the compression-of gas Wla,.hm a ¢ylin-
~der1s _a,lqo provided for use between the
Openlﬂ’"PS n the spllt SklI‘t of the movable >
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| Th].s mvemmn relates to an .meroved
doubl acting engine capable of generating

ing rings which permits space “heretofore

W“ISLed to be atlhzed i the U‘enemtlon of'

power -

The constmcumn hel ea[ter to be descmbed'
engines 1n-
which gaseots or liquid fuel is to bﬂ used
o ﬂle aouble acting prmmple.} of course, can
be utilized in both two-cycle and four- cycle_f |
nd for this - .
~applied to the two- cycle engines, such as for' 5
-i'emmple engines of the Dlesel type o

:m “detail refers. to. double actme

internal combustion eugmecs

cyele engines.

uenera,lly deqcrlbed my mventlon relates
tO an internal cmﬂbusuon engine comprising
on g cylinder, a s stationary piston positioned 1n

the eylinder and spaced from an open end

thereof, a movable plston mounted above the -
statmnary plston and p"‘“‘OYldEd with a split"
through grooves formed in the
sta‘tmnary plston between said stationary pis- |
~ton and the cylinder wall, a connecting rod.
attached to the sphit skirt of the movable pis-
__fta,ken alona' hne
__ ~ Figure 5 1s a rear elevatmn of two pack _
30 oppwed poin ts.{, in that portion of the. cylin- ,lng rings. : -
' movable p]_ston is Tecipro- - _
showmcr the two packing rings of Figure:5
along line 6-—6 thereof, and ather rings and"
:_.'Wedges used therewith, - - D T
Figure 7 is'a front elevamon, partlj, in Sec-ﬂ.} !
";_tlcm of a-form of. St&thIlELI‘V plston and exe' -
fpanslon packlng . o

skirt passing

a,on beyond said stationary piston, and means

for admitting and . discharging gases from

der 1n WlllCh the'r

cated. A new form of packing, expansible

p1 stcm

An ohwct of thw mventmn is to prowde

‘an mteuml combustlon eﬂtrlne of the double- : e
- - . the packing as used upon the plsten of F1g- S
ure 7.

“acting. type.

mﬂether Ob] oct
doge a. double actmw internal combustlon
‘enginein whi ch means are prqued for main-
tammo a movable piston in perfect 3,11011—
mem W;tth the CV]J_ﬂC{el walls, -

Azm*rher oo1eet is to chsclose and. mmflde

double flutlflﬂ 11%@1"]:1&1 combustlon engine

p{}ww tor ‘1 g1ven ¢ displacement.

A still further ob]cct 15 to- pmwde new and
1m;')r0ved means 10 4 d(}uble actmg mternal »

__:;j‘*he ‘passage of gases théereby.
a given

ber of modlﬁcatmns

of fh1q 1nve11t1 or is to dis-

oenera’re 2 Max1mnim quantmv of _ _'_'

combustlon enﬂ'me for seahng plStOllS dgamst o

Other ob]ects and’ a,dvantaﬂes of my

_ijventmﬂ will become apparent to those skﬂled
in the art from the following detailed de- s
scription of one form of my mventmn, refer-
enice being had to the appended drawings in

“which, for illustrative purposes, a double
i"a,ctmg, four: stroke cycle internal combus-“ o

tion engine is-shown, together with a nu- .«
It will be understood
“that the invention is not limited, however .

to adaptation and use on four strol*e cycle

- J:_I

mternal conmbustion engines, but may also be

- In the draW1n0‘s -

Figure 1 is an elevatlon partly in section

_'fof one cylinder of an internal combustmn -

engine embodying my invention.

| ilﬂ‘uI‘G 2 is a side elevatmn, partly in 's'e(:—__'
__t1011 of the stationary and movable pistons
shown in Figure 1; the Sectlon bemg alonfr o
'llne 2—2 of Fl%lure 1. N o

orlmntal sectlon tal{en along Rt
‘lme 3—3 of Figure 2.

‘Figure 31s a

TFigure 4 is an inverted hor:tzontal &E:Ltl().’ﬂ
44 of Figure 2. :

F1gure 6 1s a plan vww partly 111_.3ect10n,f*& L

‘Figure 8 is an’ enlaraed Sectlonal view of

60
qure 9'is a side elevatlon of ) mnmﬁedif”fﬁ
-fiorm of ‘expansible packing to be used on a =
stationary piston, showing the skirt of a =~
mmwble plston in engagement therewmh S

- Figure 10 18 2 horlzontal sec 1011 taken;
-."*'Llong line 10-———10 of Fig. 9. | co

I‘wure 11 18 a. vertlcal sectwn thmugh one e
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-upon a movable | | |
[1gure 15 illustrates a form of movable pis-
‘ton split skirt in position during placement,
upon a-stationary piston. ' '

- Figure 16
oure 15, . o T
- Referring”to Figure 1, the double acting
tour stroke cycle engine shown therein 1is

nected to the crank

2

L1gure 13 is a plan view
13—13 on Figure 2. - o
Figure 14 is a diagrammatic development
of an expansible packing which may be used
piston. - -

of a type which may be used in motorcycles
and the like.

port.5 and activated by means of:a valve rod
6 operated by a cam shaft 7 bearing a cam
8. A similar valve may also be provided for
the intake of fuel into the cylinder or combus-

tion chamber 8. Ignition means, such as the

spark plugs 9, may be provided in the cus-
tomary manner. - o

an extension 10 and- connected by suitable
means to a-crankecase or crank housing 11,

that portion of the cylinder extension 10 con-
_ _ case housing 11 being open
theveto. A stationary piston 12 is mounted:

within the cylinder 1 and extension 10, said

stationary piston 12 being connected rigidly

to the cylinder extension 10 and to the hous-
ing or crankcase 11. A combustion port 3’

‘cominunicates with the cylinder 1 at a point

adjacent to the stationary piston 12, igni-

tion means 9’, valves 4, etc. being provided

i the combustion port 3”.

- Within the cylinder 1 and between the com.-

bustion ports 8 and 3/, a movable piston 13
1s_provided, said piston 18 being provided

with a split skirt 14 passing through seg-
mental grooves or openings, preferably dia-
metrically opposed, made in the. stationary

~piston 12. A conmnecting rod 15 is pivotally

50

- Details of construction of the
- stationary pistons 12 and 13 are
- Figures 2, 3,4, 7, 8 and 12. =~

- Referring to Figures 2 and 3, it will be
seen that the stationary piston 12 is pro-
vided with a groove or slot 20 adapted to

‘connected to the split skirt 14 of the movable
- piston 13 by means of a connecting rod bear-
~Ing 16. The connecting rod 15 is journaled

upon a crankshaft 17 through a crankshaft
bearing diagrammatically illustrated at 18.
~The crankshaft 17 is rotatably mounted in
fixed bearings 19 and leads to a gear train,
propeller shaft, or other

er may be taken off.

of the mova,ble.&nd
shown in

receive the split skirts 14 of the movable pis-
ten 13, so that the movable piston 13 may

move upon the stationary piston 12. The
¢35 opening 21 formed between the stationary

taken along line

1s an inverted plan view of Fig-"

The engine comprises a cylin--
cder 1 provided with a closure member or-
head 2 and with a combustion port 8 com-
~municating with the head of the cylinder 1.
A valve 4 1s shown leading into an exhaust pansible packing members 24 and 925
in greater detail in Figures 5, 6 and 8.

. The expansible packing members 24 and

the vertical edges of the split skirt 14.

‘The cylinder 1 is pl‘efémbl:ygprbﬁded_*w?ith' and.25 may also be provided with helical

_inclined faces 27 upon which contact hetween
-sa1d complementary members 24 and 95 io

receive the expansion ring 29 mav

means, whereby pow-

Joint both between the cylinder extension 10
anc the stationary piston 12 and between

1,777,400

piston head 12, the movable piston 13 and

Iframed by the split skirts 14, permits fuel or

gas to be 1ntroduced into the space hetween

the movable and stationary piston during

operaticn of the engine.
~ Lhe stationary piston 12 may be connected
to the crankease 11 by means of lugs or a

flange 22 adapted to extend into the space
.l -f- ; L t} : ]- -[ R "“?"i'ﬂ ! ‘IO a3 1 -'Lh
vetween the cylinder extension 10 and the

~crankecase 11. . . -

As shown in Figure 7, the stationary pis-
ton 12 may be provided with a plurality of

-annular grooves in which expansible piston
rings 23 may be positioned.

ngs Hard piston
rings 23 may contact with the split skirts 14
of the movable piston ring and befween saic

split skirts, said rings 23 may contact ex-
S1OWN

I

25 may be curved exteriorly to the dismetor
ot the stationary piston 12 and he provided
with vertical edges 26 adapted to contact with
24

*y
OF

1he cemplementary packing members

st

established. The packing members 24 and 25
are.alse provided with flanged oroove mem-
bers 283, extending away from the helice! or
inclined faces 27 beyond the vertical edges 26
30.as to form ears as shown in Fioures 5
and 6. A piston ring 29 inay be provided
adapted to be received in the groove formed
by the flanged members 28 carried by the

packing members 24 and 25, the ringe 29 bheing

-

of ‘appreciable lesser width than the width

of the groove made in said members 28, &0

as to allow motion of the members 94 and

25 relative to each other upon the ineclined
tace 27 without bending upon the ring 29
placed within the groove formed by the marn.
bers 28, I L -

~ The flanged member 28 carried by the mem-
- bers 24 and 25 may terminate in inclined ends
30 adjoining the inclined or helical face ©7.

A wedge member 31 provided with inclined
ecges and with a groove adapted o shdably

! : A
v oe laced

between the inclined ends 30 of adjoining

Ppacking members 24 and 25, so that the ex-
‘Pansion force of-the ring 29 may he distribut.

od by the wedge member 31 upon the in-
clined faces 30 of the flange member 28

- 3
_..fl_,j

thereby exerting a separatine force upon th

adjoining packing members 94 and 25, Sueh
torce will cause the nackino members 94 g1
. i :

— L Ll {_E
25 to contact strongly upon the vertical edoes
of the split skirt 14 of the movable piston 13
with the edges 26, thereby resulting in q t1oht

the stationary piston 12 and the split akirt

14 of the movable piston 13,
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member or plug
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, h.e, nwﬂ.wﬂe PlS"LOfL 13 may be- provmec
- '_ xﬂth a piston head of any ‘suitable eonstrue-
As illustrated in Figure 2, the mov-
 able piston 13 may be pr ovided W1th % Temov-
. able hollow head, s slidably yeceived upon the
uppe:r portion of tne split skirt 14. ~An innec
- 52 may- be inserted within h
- the spht <kirt member 14 said plug being
. -pmmc

d with a plurality of recesses adapt ted
b0 receive a plurality of ﬂangﬂs 33 carried by

?_the upper portion of the spht skirt 14, The
~ plug 32 may also be T‘*’*owded Wlth an exteri- -
T @1“1*? threaded flange 34 which 1s ¢

Lewed nto

._-'me head 18 of the pl‘StOl’l, as indicated at 35.

. This construction. pmvcmu rotation of the

“head 13 with respect to the split skirt 14 by

spiit skirt 14,
¢ conn rection 35.

Y,

f-';::?}iSE_OIl 13,
~ the piston head 1

& oohnﬂ {luid.

f-_mmmum ating
saxd pe.hior Lmﬂs or
“ment with ports 1n the walls.of the cvlmﬂ 1.
One of the ports in the walls of cy]mdet 1
may be cennecﬂed by pipe means 38 with a
 source of cooling fluid under pregﬂmﬁ.
- manD flmad hcm p“e:femblv oil.
Tho oppomte port in wall ot cyhndel 1 e
communicating with - port 87 on the opposite
side of the niston head may lead to a pipe

: reason of the flanges 33 and longitudinel dis-
L _Dlacemem ot the head with respect to the
is. 7)116Vbﬂtud LT? the uhl&‘lded'

1 (‘:00}1110 mn MOV-E U
aber 36 mrmud betw

In.or der to a% :aa
‘the’ (‘L.

with the
ports 87 being in align-

":hr"*h

: ~Ineans 3 39 thlmlgh which the oil fed into cav-

ity 36.in the piston may be discharged.
| I*"‘llf}"i“{'ll 1 lﬂlhe 1, fhe discharge lme 39 1{13(13’_ ’
~ into the cor mﬂw*wsﬂ
- terior

N ii}“ﬂ},ﬁ_m@,
| tm}eﬁ mtﬂfvm '

-
Lo ’

“‘he se IMeans, uhe -

L wrist pin A0 retained 111 a sleeve AT Wh_tch

Of

to the wht skr&t 14

‘be pro-

-"'T.f'll"‘

small flanges

%J?
vicded withy

heﬂw sprung into position within the split
“kirts 14 and then I‘Qt‘lllled by the tap bolb 43,

;_ similar means. Tt 18 @eill"‘lblﬂ Ha:‘we Jer,

%0 alwavs have the wrist pin 40 11@ in-such ¢ le
vert:tcal plane th%t thp thrust 18 ab orbed by

Em_ d the plug 32 shown. mj
va*w 2 may be pemodlcm]_i) supplied with
Means for accomplishing ¢
'.,‘"‘11@ may. mﬂluae pe;foraamm or ports 37
~made in the md% of the movable plftuﬂ a.‘ﬁd
inner chamber 86, .
1 lm*e and expand the total dizmeter made by]

] *11@ packing ring. N
may be p1*0v1ded on the interior Slde surf%ce_ o

avity 36 of the mmwb]e piston 18 is
with an injection of 6001 ad il at
- said intervals being prefer-
able at the eampaem}ﬂ of each stz olz:a of the
) '_msi{m 3 within the cylinder. -
- The connecting rod 15 may be {"marﬂbly
R _-m 1““ﬁted to the mwalﬂ piston 18 by means
L:'--'_.T’*"*‘w be uarmeJ integral with a rin
" nected
 piston z},t the lower end of said skirt.
; _shgw

-ITT“EEGTEJ

&2 0011-] f
ha MOy ﬁbh,_-,
As
in Figure 4, the ring 49 mwv be made’
with the spht vls-:um i ._,,, but in Figure
=19 a mafl_.fied canﬂrucmon js shown in wmch-
B ?the ring 42 is retained in position within the

. split skwts 14 and at the lower end thereot
by means of tap bolts 43, ¥ urthermore, the

' ‘10Wer end of the split skirts 14 may
44 the collar 42 piston 13. A fter the piston reaches its up- i
ward limit of travel, the fuel intake valve will

In other

s

cont.:uct of the surface of the:s ht sklrts 14 -
upon the walls of the cylmde“ _
words, the 19ng1tud1na1 axis of the wrist pin
shmﬂd preferably pass centrally thrmwh the g
“opening between the split skirts, o
The modlﬁed fmms of. movable cyhnde .

&i'ld 12, 111 I‘mur 1 the enu_xe. movable pis—

ton head 13 is "t 11*eadadly retained upon the

upper porm{m o1 the Spht skirts 14, as indi-

cated at 4. I Flr ure 1

2, the. movable pls-

5

ton hmd 13 is threadediy enﬁawed as shown
at 46, to a piston head formed mtewrall rwith

the spht skirts 14.. In Figures 11 and 12 '

ordinary. expansion rings are used on the oo

.1'-11'1UV‘L1’J16 pmton,, but qufe 1 the uae of :«111'_'*3_0-' -
expansion packmrr 3117111131- to that used onthe
stationary piston and hereinabove described,
1s employed. The packmcr mem}«er-mﬁd on -
. the mowble plston shown in Figure 1, com- g =
- prises a P‘ﬂrahty of packing membere: 47 and
n 48, a diagrammatic development of which is

ﬂmwn in part in Figure 14.  The members

47 and 48 are curved extermrly to the arc or

diameter of the wlmder 1, and are pro ovided ¢
with p%mllel upper and 10we1 edges 49 and
ide edges 51 and 52 bemof helical so

Otl

0510 Mlow the portm}as 47 and. 48 to slidably

Gl ooved ﬂan-:} ed member

S 95

01" the packing members 47 and 48, pressme_.'_- _
being applied to the packing members within

exteriorly there(}f by ' c'ultable expansmn

r1 Hﬂﬁ

tion is illustrated. -
‘The packing herein slmwn conslsts oi Shp

" the groove formed in  the ﬂamre members and-"‘-f'_ -
100
In Flﬂﬁl‘es 9 and 10 a sllohtly lﬂOdlﬂed.;'

- form of statmnal y ‘DISt()I‘l ‘pacl m,_g: cons*mc— o
' 105

rings 53 and 54 ada pted to receive in the open- "

- ng between the spht skirts 14. Thesliprings
53 and 54 are maintained in expanded posi-

tion by means of springs 55 having their ends

- 56 embedded in apertures 57, made ; in the slip |
0 rings 54 and 53. Positive outwmrd pressure
“may be apphed to the slip rings 53 and 54 by
means of e:apqns:ton rings 58 posﬂ;mned therew
behind. - - - -
The aperatmn of the apparatua demembed'&
“hermn will be evident to those skilled in the
art from the: herﬂmahov‘e deserlptwn -
a movable platon 13 in the }:)051‘51011 cshown in.
‘Figure 1,1i. e., at the beginning of an upward

'ffrok@, f:lel ma, r be admitted into the combus- {:130' .

tion port &', or sucked thereinto and into the

W'Ith

110

_eylinder between the stationary piston 12 and -

the movable piston 13, through the opening )

21 between the split skirts 14 of the mmﬂ’able,':

close and during the return of Lhe movable
niston 13 to. fhe T‘Joaltmn shown in qure Q.-

. ] h 1

the fuel will be compressed Wlthm the com-_- L
.'bustmn chamber 3’ and the cylmder between yn

boaaad
Y
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the ino'vable' and stationary 'piéton. After

the fuel has been compressed to the required
extent, the mixture of fuel and air contained
in the cylinder and combustion chamber 3’
may be ignited by means of the spark plugs
or other ignition9”. . " 7 |
The sudden expansion of the ignited gases

‘will cause the piston 18 to move upwardly,

such upward movement compressing suitable
fuel which had been admitted into the com-

~bustion chamber 3, and upper portion of the
~cylinder 1. When the movable piston 13
reaches the upper limit of its stroke due to the

explosion of gases between said piston and

stationary piston 12, the compressed fuel in

combustion chamber 8 may be ignited by
means of the spark plugs 9 and the movable
piston 13 will then be forced downwardly, the

~waste gases present in that portion of the
‘cylinder between stationary and movable plis-
- ton being then discharged through a properly

g .

~timed and now open exhaust valve.

Details of intake and exhaust valve mecha-

~nism have not been shown in the drawings, as

b
Com

- a stationary piston 12, so I form a joint 59 in

their construction and arrangement is well-
known in the art. The typs of packing ring
to be used in the movable piston can be varie:

i
»

within wide limits, but the new form of nack-

ing adapted to be used between the split skirts
of the movable piston and bositioned on the
stationary piston are preferred. '

~ In order to facilitate placing the movable
and stationary pistons in working engage-

ment with each other, the modification shown

in Figures 15 and 16 may be employed. The

skirts 14 of the removabie head piston show:

1n Figure 2 are provided with flanges 88, at

their upper ends and connected together by
the collar 42 in which the wrist pin 40 is fitted.
Lhe skirts 14 may be strained and sprung if

1t 1s endeavored to pass the flanges 33 over

the ring 42 at the bosses 41 of the wrist pin
fitting, as shown in Figures 15 and 16. This
construction enables the ring 42 to be made

- 1n two interfitting sections integrally with the

sphit skirts 14 and permits the skirts to ha
g & - |

prvoted upon the wrist pin 40 while the mMov-

‘able piston is placed upon the stationary pis-

above the head

ton. After the flanges 33 are

of the stationary piston 12, the plug 32 may :

~be applied and the head threaded on.

I

6

described hereinabove .-
ficient manner in which a double acting two

Numerous changes and modifications may

be made in the construction and arrangement

of the various elements shown, such for ex-
ample, details of construction of the movahbla
head, cylinder walls (which may be air cooled
or water cooled) and the like, without de-
parting from the spirit ci my invention which

1s of the scope of the following claims.

It will be readily seen that the apparatus
ciscloses a simple, ef-

or four-cycle engine may be constructed, the

arrangement and combination of elements

i
. " - ' t
1130°. 9 OUiInan T 6
. .I_ii 9 = b LVll.L...EiU'lqﬂ EL SLE:..
. - L § . £

saad eylinder spaced from one end thereot,

Cominun

saich stationary piston and movable

P#—Jil

»)
VRN PR
v

i
cating with

- 8. In

1,777,400

malking it possible to build a double acting
engine 1n a much more compact manner than
any of the double acting engines hereinbe-

tore described. The use of elaborate and

troublesome packing glands, piston rods,

crossheads, and the like, is eliminated by my
construction. - | -

Furthermore, the particular construction

and arrangement of elements claimed and de-

scribed may be utilized not only in double act-

g engines, but may also be employed in com-

pressors, steam engines and other equipment.
For example, one chamber of the cylinder
may be utilized for generating power, while

the other chamber is utilized for COLPression -
. purposes. |

i ¢laim:

L. An internal combusiion engine compris-
vicnary piston within

lougitacinal - diametricaliy opposed grooves
stationary piston and adjoining the

cyunder -walls, a movable piston positioned
. O1L -

1 the cylinder between saidt stationary pis-
0N and

-1

-6 other end thereof, caid movabl

~ piston being provided with a split skirt ex-

5.
T,
-L

ieating with the eylinder bhetween
p1ston
and a separate combustion and valve cham-
Ber communicating with the end of the cylin-
der anove the movable piston. _

. A1 internal combustion engine COMPTis-
ng, 2 cyinder provided with a closure at
cne enda therveol, a stationary piston within
saidd cylinder spaced from the open end
aereot, alametrically opposed longitudinal
grooves m said stationary piston, a movable
pisten positioned hetween the closed end of
the cylinder and the stationary piston there-
10, said movable piston being provided with a
split skart extending through said oTo0ves In
the stationary piston, a connecting rod op-
erably attached to said split skirt, 2 combus-
tion and valve chamber communicating with
the cylinder batween caid movable and sta-
tionary pistons and a valved port communi-
i the closed end of the cylinder.

In an internal combustion engine, the
combination of a stationary piston and a

T

e G2 b

movable piston, said stationary piston being
provided with dismetrically opposed longi-

tndinal grooves, said movable piston being
proviced with a split skirvt, adapted to be
sizdably received in the grooves made in said

statlonary piston.

4. In an internal combustion engine, the
combination of a stationary piston. pro-

vided with diametrically opposed longitudi-

nat grooves made in its cuter surface, a mov-

avle piston of the same diameter as sald sta-
tronary piston, said movable piston being

provided with split skirt adapted to be slid-

anly received in said longitudinal grooves

75
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- tioned hetwe en

.« able piston homp

1D

) Al

At B

. _J‘.‘.OS"HTC ﬁ. - "L,..I‘
- piston within said. mr]ﬂ;’idef spaced from the
| (,v:' A1 CLJ'*{ “1& Cf*Lﬁ Lilul:lﬂ't_u 1(1(111 ",7 OppOSG(ﬁi ].011“‘
| ﬂltUU L¥iel i

.. @-l_}"

made in said statwnary plston and means

‘positioned between longitudinal edges of said
' qpht skirt and carried by said stationary pis-
“ton whereby the spa

ce between said spht skr
15 sealed subsrﬂntm]hf oas-tight.

5 In an ants £1n

;m-b] 2 T }'
ne en aHJe“euf a hollow stationary
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stationary piston therein. said mov-
provided with a split skirt

and the

into said stationary

 ’ 13 ston cooper fa,mwiwth expansible p1st01’1

- #nan a cylin
o _ew thereot, a ummonarv piston within said |
~ eylinder spacuﬁ from the open end thereof,

" in saild qtatmnury piston, a movable

) 1'11ms carried b*f,r said stationary piston.

Amn internal combustion engine compris-
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a diametrically opposed longitudinal groove

. positioned hetween the. closed end of the cylin-
 der and theﬂtatmnqw piston therein, said
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ton. a combustion and valve chamber com-
'mmﬂc&tmn with the cylinder between said
s St‘lﬂm‘m;‘v .
aepamte combus stion and valve chamber com-

40
-~ municating with ’rhe closed end of the cylin-

tiwouﬂ .- .
1. In an internal combustlon engine, a sta-
- tii}ﬂ &,

low skirk, sa 1d head being of smaller diame-
 ter than said skirt dlame‘f‘l‘lcq]ly opposed

longitudinal grooves made in said skirt, an-
nular piston ring grooves made in said head,
0 a olumh.y of fseﬂmental packing portions
provided with contwcfmg faces at angles to
- the hﬂmtudma] axis of.the plfsfon emfl with
, Gmored flanges extending thereinto mounted

upon Lhc 7’115tﬂ11 bemvmn_uald longitudinal -
grooves, said segmental packing ]C)Ol"tl{)“’l and

Com oﬁble piston being provided with a remov-
able hollow head aad split skirt extending
through said grooves in the stationary pis- :

niston and movable piston, a

cder, and means for passing a coohncr fluid

said movable piston.

'y piston comprising, a l’lead and a hol-

t:)-.—.

- groos ved flanges carried Ehereby GOOpemtmﬂ‘
yith Gh}’]?ﬂ“ﬂhl(‘ pﬁt(m rings. carraed by a&d
13'1:31 O1. . " o

8. Tn an 111‘tei nal combustmn engine, a St‘t-_.

4 tion 11"37 piston compmsmn a head and a _

_ diamete er than
gaid e«:hm; %nnuhr grooves cut in said head,.

skirt,

said head being of smaller

1on01tudlrm] greoves adapted to receive a

'sphf skirt of a movable. 1)151011 cut in thﬂ_”
- skirt cdf said statlonary ]_:)1 uon, an equnsmle

Tt
_ - .vlded with edges adapted to form extenstons
! eombustion engine, tLe'
or A {'ﬂmdev Drov: fl{:d with a

of S‘lld'

piston, & movable mgtm} posi-
the closed end of the cyhndu _,

el 0 be slidably received in the longi-
: _ihdmﬂ arooves of said stationary pISiOle A

- connecting rod operably attached to said split
- gkivh of eaid movable piston within the hol-
low stationary piston and a segmental shoe
_pﬁ(j king ]_Jorton carried by said stationary
piston hetwveen said split skirts and provided
- with flanges extending

plS ton.

iera0 - B

.'packmd- ealmed Ty said sta,tlonar:y“ head be-..;.'“

tween said longitudinal grooves; said ex-

pansible: P%ckm-ﬂr extending to the surface of

the statvemr*}r piston llea:d and bemg Prom-:f .
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of lengitudis ial oTPOOVEs. 11t s“-uiu.hmlmj said

e}mmeltlje P ei’m‘w cooperating -

W"t hoex- .

pansien rings ¢ars vied by said piston in an-

nula T

poﬂed edges 04’ said packing.

An mferp o} combustion eno'me comprlsu-'-

grooves therein and adapted to expand

by action of high pressure gases ammg upon‘,..wf .

ing, a cylinder provided with 2 closure at

one’ end thereof, a stationary piston within
‘said cylinder spaced from the open end 80
thereof, said stattonary piston eomprising @

head and a skirt, said head being of smaller
diameéter than %ald evlinder and “skirt, dl-._'-”

‘ametrically opposed longitudinal gl‘OOTBb in
‘said stationary p:tston skirt, a movable piston
positioned between the closed end of the
cylinder and the statmnar}r plston therein,
sa1d movable piston being provided with 5!

plit skirt adapted to be shdablv received in =

In longltudmal alignment with the split

) the lﬂnmtudmal grooves In said “tatmnaryi_gro-

piston, a' connécting rod: operably attached

1"‘1"0‘”(16(1 with a closure at one ‘to gaid §plit. skirt, etpanﬂble pac]’_ﬂn ‘means
cartied by said statmnary piston head be- -
tween said. 10}1g1tudma.l orooves and adapted o
to expand by action of high pressure gases »

acting upon exposed edges of said packing
means, a hollow head ca,rrled by said mova- |

‘ble piston, openings through the walls of o
said piston 1eadmg to the 111*”61‘101‘ of said

ho?low head, said perfomtlons being made 1

skirts carried by Sald pmton ports in the _::j..
walls of the cy]_mder n ahgnment with the

ports made in said movable piston, means
for supplying coolmfr fluid under pressure

‘to one of said ports 1n the cylmder wall and |
-__mea,ns for discharging fluid from one of said

105

ports in the cylinder wall, a combustion and N

valve chamber communica tmn* with the cylin- - o

der between said stationary plston and mov-

able piston and a combustmn and valve
chamber commumcatmg W1 h ‘rhe cl-::wsed end |

of the cylinder.

10. In a 1*601pr0cat11w engme the com-,.115' -

b.hmtmn of a stationary piston and a mova-

ble piston, said stationary piston being pro--
vided mth diametrically opposed longitu-

dinal grooves, said movable piston being pro-
vided with a removable head and a split
skirt adapted to be slidably received in the

orooves made in said statmmnry piston, a

hinged ring connected to said split Sklrtq' o

and a wrist pin ]ournaled therein, said ring
11, In" a rempwcatmg engine, the com-
bination of a movable piston prowded with

being adapted to hinge on said wrist pin. .

a, skirt, longitudinal openings in said skirt,

statmm,ry piston within said skirt, and an
eXpamlble shoe pad ing of seo'mental for
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carried by said stati(inary--piston- within the
longitudinal openings in said skirt. ,
12, In a reciprocating engine, the com-

“bination of a movable piston provided with

a skirt, longitudinal openings in said skirt,
a stationary piston within said skirt and hav-
ing a smaller outside diameter than the out-

-side diameter of said skirt, and an expansi-

ol

ble shoe packing carried by said stationary

piston within the longitudinal openings in
said skirt, said shoe packing being adapted
to 1increase the outside diameter of said sta- -
tionary piston to substantially the outside
diameter of said skirt. .
13. In a reciprocating engine, thé combi-

nation of a cylinder provided with a closed

head, a movable piston provided with a skirt
and a wrist pin assembly within said. cylin-
der, a stationary bulkhead positioned in
said cylinder and within the skirt, a longi-
tudinal opening in said skirt, a valve cham-
ber in operative relation to said opening and
i constant communication therewith, and
a second valve chamber in operative com-
munication with the closed end of said cylin-
der whereby an expansion chamber is formed

~on_each side of said movable piston.-
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Signed at Los Angeles, California, this -

18 day of Sept., 1928.

~ ROY E. DEEBLE.
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