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To all whom zt may concern: ‘
Be it known:that I, Arwvam 1. POWELL

a citizen of the United ’States, residing ¢ t"
Miles City, in the county of Custer and State_
of Montana, have invented certain new. and”

useful Improvements in Internal-Combus-
tion Engines, of which the follow1ng is a

-specification.
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‘My invention relates to 1mp10vements in

internal combustion engines in which I pro-

vide for concentrating “the piston power at
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an advantageous part.of the crank circle, for
d1str1but1nor the plston _pressure ‘more uni-

formly, and for increasing the thermal effi-

ciency as a whole by absorbm@ an amount of
heat which would otherw1se be lost. -
In the accompanying drawings Fig. 1 is

g vertical elevation, in ‘section; showmor an’

apphcatwn of my 1mprovement to a- two
cycle engine. -

Fig. 2is a ‘plan of the piston, showing the

arrangement of baffle plates to absorb ‘Theat.
Flg 8 is a diagram of the operation of an

o englne of the four cycle type.
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In Fig. 1 a piston A%, in a cylinder A is

shdably ﬁtted in the 1attnr The piston At ig
counterbored and a second piston, A2, fitted -
In plston AZig

‘to it in slidable relation..
a wrist pin, A3, on which swings a piston rod,
A% In the lower section of A* a ring i
threaded in, A’ to serve as a retaining means
for piston A*-"On lower end of A* There is
‘a minor piston, A%, in which are small air

holes, as shown. AYfits.in a cylindrical space-
5. ina member A7 that is pivoted on wrist pin

A8, ‘on engine crank A? and secured thereto

and exhaust ports at B2, B2, to which proper
valves can be attached for a bWO cvcle en-
gine,

In the posxtlon shovvn in Tlg 1 the main
piston is at top stroke. On outstroke igni-
tion occurs and force is applied to-piston AL,
Ag A’ is loose on piston A2 the first effect of
- this is to reduce the space between said pis-
tons, at X, the pressure in this space rising
until it equals that of the explosion. Both
pistons. then move on together. Tt will be
seen, by examining dravvmg, that A° will be

bearmg on the bottom of the cylindrical pas-
sage in which it slides, and the pressure will -
cause the crank A® to begin rotation. As A

" moves out the pressure in the combustlon

T also show inlet’

effect’ on At will ‘take place

' chamber will fall -but thls Wlll le‘td to ex—‘ﬂ Pl

“ pansion -of ‘the: air in X and a’ retardlng
This will be- 1 ™

balanced by the equalization of pressure,the .~
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pressure in'combustion chamber and X auto-

matically adjusting themselves.

part of movement of A the wrist pin A®. 6

willbe passing through a part of the crank

circle ‘where the ancrulauty ‘of ‘motion- with’

“Inthe early’ - :
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reference to center line of engine will not be. -

favorable to high mechanical efficiency, but
as 1t advances the effectiveness of thrust in. =
creases, and the additional push imparted = " .
by the expansion in'X acts under conditions ..

conversive to high efﬁmency The “¢om-: "
pressed air in the- space X 1§ further: in- '~

creased in . pressure by adsorption of heat
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from piston and. cylinder walls, and this =
added energy is given up to the crank, "The .
chamber X is assumed to have an original ©

charge of air at atmospheric pressure, 1ntr0—
duced at the time of - -assembling the engine.

continues to advance but the pistons remain

On reaching the point @ (Fig.1) the crank =

stationary. The ports indicated at B2, B3,
are uncovered as the piston Al reaches the-"‘ »

position -described, and exhaust takes place.
When pressure has fallen to. -
or'lower than the alr pres-:

through B2
a pomt equaling,

sure in crank case ‘(not _shown); air enters )
the- cvhnder with a proper: proportion of .

fuel from ‘any convenient source. - On the

ig indicated -at -* ”

latter being  greater  than the former. -
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Vcrank circle, Tlg 1, the opening of exhaust:
and 1ts: clorsmg at Cel
This T secure bv a difference in' stroke of gkl
piston ‘A* in reference.to ¢rank stroke %e‘ '
n: ¢

reaching ‘@ the effect of this difference be-" "

comes an operative factor, the ‘crank draw- ¢
“ing away from ‘the minor piston ‘A® which . '
then has a position in the upper part. of the .
‘cylindrical passage in which it moves,

action continues from a to ¢, -where a reverse
effect begins.

moves piston A! by reason. of’ the air com-
pressed between them.

or shock. .

This 95
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Pressure develops under: pis- o N
ton A°, the air beneath it being: compressed;i"f-. RS
and it reacts on “piston- A2: Whlch in’turn, ’._1 o S

T cause small relief
holes" to' be drilled- through. piston A® by - "
which “the - ‘compression may relieve itself,

this also serving as a cushlon to prevent n01se¢ i
105

In Fw 2 the ba,ﬂ’{e plate or sectlons on A1

0




" are shown.
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This increases the surface, the
heat being more quickly taken up by- the
compressed air in X

In Fig. 3 the diagram shows the opem’clon
in case of a four cycle engine.

In this way I obtain a structure relatively

simple and of high mechanical and thermal
efficiency.

What I believe is new and ask to h Ave pPro-
tected by Letters Patent, is—

1. In an internil combustion engine, the
combination of a power cylinder, & primary
piston located therein and a secondary pis-
ton, the said secondary piston slidable 1n the
sand primary piston, an air space between
said pistons, heat absorption surfaces in the
said primary piston for ahbsorbing heat from
the explosive gases in the power cylinder; a
mston rod, a crank, a power shaft; connect-
ing means  between said seconé‘ary piston
and said plStO’l rod, crank and power shaft
whereby the force exerted against the said
primary plston is transmitted to the saic
crank in the form of power and to the air
space in the form of heat, the movement of
the crank being maintained ther eby at the
points of its stroke most favorable to power
receptlon, by- the expansion of the air be-
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tween said pistons, substantmlly as de-
seribed.

* 2. In an internal combustxon engine, a
power cylinder, & primary piston s slidable in
said cylinder, a secondary piston slidable in
said pr1mary piston, an air space between
said pistons, heat absorbing smfaces in said

~alr space, 2 piston rod, B minor piston on.

said piston rod, means for connecting said
piston rod to said secondary piston; a power
crank, a power shait, a cylindrical chamber

forming part of said pover crank, means for

moving surl power crank by said piston rod
and said minor piston, means for alteln%eh
compressing -and discha arging air from said
cyhuﬂmcal ‘chamber by the action of the said
minor piston, means for rotating sald power
crank bV the force developed in the said
power cylinder, and means for maintaining
the movement of said power crank while it
is traveling through- that part of erani

circle of- greatest mechanical eff fect, by the 5

expangion of the air in said air space be-
tween said primary and secondary nistons,
substantially as deséribed. .

Tn testimony whereof I affix my swnatme

ALVAH L. POWELL.
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