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To all wlom it nmuay conceri: |

Be it known that I, MARTIN HENRI RUMPEF,
a citizen of Brazil, residing in Brussels, Bel-
oium, have invented certain new and useful
Improvements in Hydrocarburet-Motors; and
I do hereby declare the following to be a full,
clear, and exact description of the invention,
sauch as will enable others skilled 1n the art
to which it appertains to make and use the
same, reference being had to the accompany-
ing drawings, and to lettersand figures of ret-
erence marked thereon, which form a part of
this specification. | |

The object of this invention is to provide
a hydrocarbon-motor of simple, strong, and
durable construction, reliable in operation,
and by means of which, first, a complete ex-
pansion of the combustible gases is effected;
second, a strong back pressure on the return
of the piston is avoided; third, the expulsion
of the products of combustion 1s insured;
fourth, a partial vacuum in the cylinder be-
hind the piston is established, and, fifth, the
action of the atmospheric pressure during the
return of the piston iz utilized. |

The invention consists in the improved hy-
drocarbon-motor, its piston, composed of two
concentrie independent parts, in the means
for transmitting the desired movements to
the two parts of said piston, in the means for
regulating the movements of said two parts
and for the interposition at the right moment
of a cushion of air between said two parts, in
the meansforinsuring a complete exhaustion
of the buraned gases and for obtaining a par-
tial vacuum Dbehind the piston, and in the
combination and arrangement of the various
parts snbstantially aswill be hereinafter more
fully deseribed and finally embodied in the
clauses of the claim. |

In the accompanying drawings, Piguré 1 13
a longitudinal seetion of myimproved hydro-
carbon-motor, certain portions being removed
or broken away to better illustrate the na-
tare of my said invention. Tigs. 14 and 1°

are detall sectional views of the outer and
inner piston, respectively; TFig. 1% a detaill
“view of the fly-wheel-carrying crank -shaft
and the piston-rods connected therewith, only
a portion of the latter being shown; Ifig. 2, a
view similar to Fig. 1% but on an enlarged
scale and having the piston-rods removed; |

| Tigs. 3, 4, 5, and 6, diagrammaltic views illas-

trating the respective positions of the outer
and inner pistons during a cycle correspond-
ing with two revolutions of the crank-shait;
Figs. 7 and 8, a side and top plan view, re-
spectively, of means to be employed in con-

nection with the motor for regulating its.

speed; Fig. 9, a sectional view of a pump used
in connection with myv improved motor for
the purpose of facilitating the exhaustion of

the consumed gases; Fig. 10, a detail top plan
view of the head of the spindle controlling.

the valve-opening between the motor-cylin-
der and the said pump; Fig. 11, a longitudi-
nal seetion of my improved motor, 1llustrat-
ing a modified form for transmitting the de-
sired movements to the two parts of the pis-
ton and for regulating the speed of the mo-
tor: Fig. 11%, a detail view of the outer pis-

60

ton. as illastrated in Fie. 11: Fig. 12, a de-
b b ! oo b|

tail sectional view of the inner piston, its rod,
and the controlling and regulating lever, as

nsaed in connection with the consiruction in

Fig. 11; and Figs. 13, 14, 15, 16, 17, and 15,
diagrammatic views illustrating the respec-
tive positions of, the inner and outer piston

and the regulating-lever during a cycle cor-

responding with two revolutions of the cranik-
shaft. |

In said drawings, Figs. 1 to 10, A" repre-
sents a cylinder open at one end and provided
in its other end with the opening A”, serving
as inlet for the explosive mixture, and at one
side with an air-inlet d, Fig. 1, and with an
elongated slot A', Fig. 8, through which lat-
ter the lug ¢ projects, which lug forms a part
of the cup or outer part A of the piston ar-
ranged within the cylinder A"
cup is placed the inner part B of the piston,
provided atits bottom with an opening 7, con-
trolled by the valve p, which latteris arranged
at the inner end of the stem orrod /', guided

in the bracket %t and having its forward or

outer end bent at an angle, as at /i, adapted
to be engaged by the pin g, projecting at sub-
stantially right angles from the rear portion
CPof the piston-rod c. Said piston-rod is ful-

erumed on the transverse pin or axis C4 se-

cured to the inner part B of the piston and

with its forward end to the elbow ¢’ of the
crank-shaft C5 supported in bearings and

carrying the fly-wheel, as in ordinary con-

VWithin said
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portion to the difference of radius between
the two elbows on the crank-shaft, and the
explosive mixture has only entered into the

space afforded by the movement of the cup A,

that 1s, according to Fig. 4, in a space corre-
sponding to one- half of Lhe stroke effected by
the inner part B of the piston during a half-
revolution of the fiy-wheel.

Second. Duringthetime of return and com-
pression the cup A, the snug « of which is
free and slides in the slot 5% in the piston-rod
b, Fig. 1, remains stationary until the inner
p{:u*t 1:; in retur ning, catches it up and pushes

it backward from t,he position Fig. 5 to the

position IFig. 3, thus causing the compression
of the ex]j)loswe mixture.

Third. During the third stage, correspond-
Ing to the exp]osmu of the mmtur and to its

expansion, the cup A, which is free to move

forward, pushes forward the inner part B of
the plston by pressing against it during the
whole of the working stroke. (bee Flﬂ 6. )
Toward the end of thlb stroke, when the | pres-

sure of theexploded or bmned gases hasfallen

below atmospheric pressure a,nd when the ex-
haust-valve for the escapement of the burned
gases opens, the bottom of the cup A passes
beyond the opening d in the cylinder-wall,
(see Fig. 1,) and a current of fresh air then
enters the evhnder

5 Theelbows:
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-:-;;{z_;-re-je;_f.;emﬁd pmmdmaﬁllyj as follows: g

o Birst. Ontheentryof the expk}sw Q ni Htm e :
tg_;the tweo parts A and B of the piston - touch:
~eaeh other and are at the end of the: l“etm*ﬁf‘

imisuch a

manner: thm at the dead-center the bottom of |
this slot comes behind the lug @y ((‘humn* the
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;é.-rfz;rﬂpemed indefinitely.
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s resulty a0
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pressed behind the piston became equal to
that of the :{LtmOSpher e, and from that mo-
ment the burned gases would be expelled by
the returning plston 1t will be understood
that in thls way the force of the explosive
mixture could be utilized during the advance
of the piston and the atmospheric pressure
during its return.

In IFigs. 7 and 8 is illustrated an arrange-
ment to be used in connection with the con-
struction hereinbefore described for the pur-
pose of regulating the speed of the motor.
The piston- Zrod b is replaced by a connecting-
rod which consists of the rail /, jointed on the
small elbow 07, and of a piece or arm % in the
form of a pawl and oscillating on the axis {
of said rail 3. Said axis [ slides in a guideon
the framework of the machine, and the pawl
o rests on the friction-roller m, carried by the
bell-erank lever », which is pwoted on the
framework and which is connected and con-
trolied by an ordinary ball-governor M, as in-
dicated in dotted lines in Ifig. 7 of the draw-
ings. The pawl £k is provided at its under

~side with a noteh £1° adapted, when the speed

ot the motor i1s as desired, to remain behind
the ridge o', projecting from the lug a. As

long asthenumberofrevolutions of the crank-
shaft is less than or equal to that for which
the motor is regulated then the pawl & of the

:e?-éitnd of Lhe su ehe ﬂi ﬂw pl&mn ﬂze prefasmeé’;
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pressitre then: the piston would only continue o
toadvance under. the aetion of the energy ¢ of sl
‘motion stored up in it; but in that case the. = o -
{atmospheric pressure; bem@* greater than thevco i
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‘arm of the regulator presses against the bell-
~ crank lever n and forces up the pawl b suffi-

584,067 ' 3

connecting-rod comes behind the ridge ¢! at
the dead-center point at the commencement
of the forward stroke and forces the cup A
to follow the forward movement transmitted
by the small elbow &’ to the connecting-rod .
When the speed exceeds the normal rate, the

ciently to clear the ridge ¢, so that the rod

- 10 j is disconnected from the cup A, which lat-

20

2@

35 |
~ pump is mounted on the piston-rod S, the for-
ward end of which is connected to the lug ',
| speed of the motor.

40

o

- Ut
L

Ha

ter then remains at the bottom of the cylin-
der, so thatthe explosive mixture is no longer
admitted. As soon as the speed resumes its
normal rate the pawl %, being no longer lifted
by the regulator, returns at the dead-center
behind the ridge ¢! and again pulls the cup
A, thas producing a vacuum which sucks 1n
a fresh charge of the explosive mixture. “L'o
keep the pawl & in the proper position, a
bracket m*1is fixed to the bell-crank lever n,
which prevents the pawl £ from leaving the
roller m. | |
Toproduce meansforexhausting the burned
or consumed gases and to clear the cylinder
of all impurity arising from the combination
therein and to increase the vacuum in the
cylinder after the complete expansion of the

oases generated by the explosion, a small

pump is employed, which is arranged on one
side of the evlinder, reference being made to
Figs. 9 and 10 of the drawings. The pump
consists of the eylinder 10, open at its rear
and provided aboutmidway with an elongated
slot 7 and at its forward end with the spring-
controlied valve 11. The piston 9 of said

projecting from the cup A, while 1ts rear-

wardly-extending portion 5 is curved and

adapted to operate the head 4 of the spring-
controlled spindle 2. Said spindle carries at
its lower end the plug or valve 3, adapted to

open and close the inlet-opening of the chan-

nel 13, which latter connects the rear end of
the cylinder A with the forward end of the
cylinder 10, as clearly shown in the draswings.

It will be seen that the pump works under

the action of the movement of the cup A.

The position of the parts in Ifig. Y corre-

sponds to the end of the stage of explosion.
Consequently the cup Als represented at the
end of its forward stroke. On the return of
this cup the rearwardly-projecting portion or
plate 5 of the piston of the pump presses on
the head 4 of the spring-valve 3, which latter
is thus opened, and the consumed gases are
drawn in by the pump, which communicates
with the bottom of the cylinder by means of
the channel 13 and the valve 3, as hereinbe-
fore described.

until the moment when the head 4 of the
valve comes in the groove 6, arranged in the
plate 5, when the valve antomatically closes
under the action of its spring, and, as will be
seen by the drawings, at the same moment
the piston 9 passes the opening 7 in the body
10 of the pump, which said opening puats the

This drawing in is continued

' consumed gases in communication with the

ontside air during the remainder of the back
stroke. During the following forward stroke
the gases contained in the pump are expelled
irst throughthe opening 7 and subsequently
through the spring-valve 11, arranged in the
cover of the pump.

Trom the foregoing descripticn it follows

that during the stages of admission and com-

pression and the first half of the explosive
stroke the head 4 of the valve continues 1o
slide in the groove 6 of the plate 5, and the
valve remains closed, but during the second
half of the explosive stroke it would open
again under the action of the projecting plate -
5, while it should, on the contrary, remain
closed. Inordertoavoidthisinconvenience,
the head 4 is arranged to pivot on the spindle
2 of the valve and is only maintained in its

normal position by means of the spring-plate

15 and a stop 14, as seen in Fig. 10. On the
other hand, the plate 5 is furnished with a
ledge 6', which, when it catches the head 4,
canses it to turn on the spindle 2 of the valve
and brings it into a position where ifs pro-
jecting partis no longer pressed by the plate
5. The valve is therefore closed during the
second part of the explosive stroke, while ab
the end of thisiperiod the head 418 free, when
the spring 15 returns it to its normal position,
so that the plate 5 can open the valve from
the commencement of the stage of the ex-
haustion.

In Figs. 11 to 18 is illustrated my improved
motor provided with other means for trans-
mitting the desired movements to the two
parts of the piston and for regulating the
On the fransverse pin
or axis C% on which is fulerumed the piston-
rod ¢, is also pivoted the slotted angle-lever

U, provided at its forward portion with the

notch Q, adapted to engage the projecting
lug O, secured to the cup A. At or near the
upper portion of the angle-lever U is arranged

the pin R,adapted to be engaged by the piston-

rod ¢ when the latter is in its forward move-
ment. Fromtheupperportionofsaidlever U

projects rearward the rod or tube T, parallel

with the longer arm of said angle-lever ana
adapted to rest on the roller 5, which latter
is connected and controlled, in a vertical mo-
tion, by the ball-governor M' by any well-
known means, and notillustrated in the draw-
ings. In this arrangement, to allow for the
admission of the explosive mixture the cup

is pushed forward by the bent lever U, which

is pivoted on the trunnion of the piston-rod ¢
and which at this moment strikes with the
shoulder Q against the snug O of the said cup
A, so that when the pin of the crank causes
the rod ¢ to advance the eup A, pushed by
the shoulder Q on the lever U, advancesat the
same time as the part I3 and that just at the
moment when the pin R of the lever U meets
the piston-rod ¢. This meeting is brought

about by the inclination which the piston-

rod takes during its movements, and it will
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trance and exit of the air between the two =
e | parts. A'and B, as shown in Fig. 11, is fur-
| nished with a Spl ing-valve f, ﬁ\.ed at the ex- 70 -
| tremity of a rod 7Y, the other bent extremity =

REEEE be seen in E ig. 14 th;;lt thls meetllw' takes

of which is sub,]ect to the action of a flange
oo Auvel U oseveral millm r | or pro,]eetmn J, hte,d at the end of the p1st0n-- RN
”-?sf;;;::1s thus dlseng‘&ged from ﬂ t | rod c. ' SRR
. thecup A, being no longer moved Temains | the ﬂanwe or pxo,]eetlon _j of the pmton rod - 575 -
.. thenin. the DOSIMOH that it OCCLIpIed at that | on aecount of the: muhnatmn mken by ‘Lhe5 SR
10 moment, while the lever U, on the contrary, latter during. the forward T j o
e contmues to follow the movements of the pis- | pressure against the rod % 0f the mlve REEEER
. ton-rod ¢ Fma,lly, when this rod c reaches | and opens the latter, thus allowing the a;u' |

R ‘the pomt G , 11g. 11, it passes away from un- to enter' fle'(:‘ly between Lh’e PMtS A and B 80

. der the pin R of : the lever U, the lower side |

EEEREEES ?1;5 of w]ueh then 1ests on the edne Of tlle snug 151:&]3;111@ ;&,11 opp051te mchnamon the ﬂ&nwe m BN

%Valve, and the Iatter closes undel the m;uou .
| of its spring. The air contained between the 35
o Ineel A The shoul—; -------

two parts of the piston is compressed to 1
5(191“ Q on ﬂl@ 1@?"@1 U 1etu;1 IflS: b;ehmd ‘the snug | degree deter mined by the force given to the

fSpllﬂﬁ" of this valve £  This air belves -as 4 SRS
. | cushion or spring between: the two part ]
jand B until the resistance of the e*iplosne Qo0
mixture which is behind the cup A becomes

su ﬁuently strong to ovewome the actmn o1 SR

Durmn the S‘baﬁ'e of e*{plosmn the two pm ts:

PN - ;of :the: plston are: c:1,111 e{mnected

'ilmvmcr tlle inner pa-rt- -of the plston to meen fgsi :
the cnp Wlthout Shoek SEREE

s paesdlo Do | Ventwn 18 nothml‘tec‘ﬁ_ to the pa,l tleulm 101 msé SRR
. 035 5t,he 31311105131161'10 PI essm e; the volume of theé : a,nd ar ranﬂ*ements Whlch have been_ deserlbeus R
. explosive mixture introduced into the: eylin- | ¢

~ der must be reduced.

onlynecessary to lower the pin R of the lever
U so that it meets the piston-rod ¢ when the
latter is at the point marked 3 in Fig. 11,
or even before that point, so that the drw
ing-lever U leaves the cup A sooner, and in

consequence reduces i1ts forward stroke and

determines the volume of the explosive mix-
ture admitted to the ¢ylinder. TFinally, it is
important that the cup A, after being aban-
doned by the lever U, cannot fall back of its
own accord, even, for example, under the
action of the vacuum produced behind it.
The parts are therefore so arranged that the
shoulder Q of this lever U can, aftel having
released the snug O during the stage of ex-

plosion, replace 1tse]f qmckly enoun*h behind |
the said snug O, so that the two pmts of the

piston are eomleeted togetherwhen they finish
their forward stroke as well as their back-
ward stroke.

In order that the inner part of the piston
- B shall not meet the cup A abruptly during
the stage of compression of the exploswe
mixture, this piston B is so arranged that
during its 1 eturn stroke and before 113 touches
the cup the air contained between the two
parts is compressed and forms a cushlon or
spring to prevent them striking.
purpose the opening p, aua,nﬂ*ed at the bot-
tom of the piston B and serving for the en-

Tor this purpose it is

For this

be eonmdel &bly modlﬁed to ad.a,pt them inanv
desirable manner to carry out the praetmm
realization of the various prineciples above de-
scribed and on which the invention is based.

Having thus described my invention, whag
I claim as new, and desire to secure by Tetters
Patent, is—

1. Ina,hydrocarbon inotor,the combination
with the cylinder, of a plthI‘l consisting ot
two independent parts, the outer part -r
which being adapted to opemte 1n the cylin-
der, while the mner part is adapted to oper-
ate in the outer part of said piston, and
means for giving each of said parts the de-
sired movement, substantially as and for the
purposes described.

2. Inahydrocarbon-motor,the combination
with the cylinder, of a plS‘tOll 1n said cylin-
der and comnsisting of two independent parts
working on and Wlthln each other, a rod for
each of sald parts of the piston, and a crank
provided with a longer and a shorter elbow
respectively connected with the rod of the
outer and inner part of the piston, substan-
ttally as and for the purposes described.

3. Inahydrocarbon-motor,the combination
with the cylinder, of a plston arranged n
sald cylinder and consisting of two inde-

pendent parts working on and within each
other, a valve- contlolled opening arranged in
the inner part of the piston and communicat-
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ing with the outer part thereof, a spring-con-
trolled stem connected with said valve, a
crank-shaft having a longer and a shorter el-
bow, a rod connecting the outer part of the
piston with the longer elbow, a rod connect-
ing the inner part of the piston with the
shorter elbow, and means carried by said sec-
ond rod for operating the spring-controlled
stem carrying the valve, all said parts, sub-
stantially as and for the purposes described.

4. Inahydrocarbon-motor,thecombination

with the eylinder, of a piston consisting of two

independent parts, the outer one of which
being adapted to operate in the cylinder,
while the inner one is adapted to operate in
the outer part, means for giving each of said

parts the desired movement, and means for
regulating the said movements, substantially

as described.

5. Inahydrocarbon-motor,the combination
with the eylinder, of a two-part piston in said
cylinder, a pump on one side of said cylinder,
avalve-controlled channel connecting thefor-
ward part of said pump with the rear partof
said cylinder, a piston in said pump, a rod
connecting the pump-piston with the ounter

part of the piston in the cylinder, and means

carried by the piston of the pump to operate
the valve controlling the channel, all said
parts, substantially as and for the purposes
desecribed. o | |
6. Inahydrocarbon-motor,the combination
with the eylinder, of a two-part piston in said

eylinder, a pump on one side of said cylinder,

a valve-controlled channelconnecting the for-
ward part of said pump with the rear partof
said cvlinder, a piston in said pump, a rod
connecting the pump-piston with the outer

- partof the piston in the cylinder, a plate, hav-

40
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ing a curved end and on its under side a lon-

oitudinally -arranged recess, carried by the

piston-rod of the pump, a spindle connected
to the valve controlling the channel, a head
pivotally secured to the said spindle and
adapted to be operated by the curved end of
the plate, and means for throwing said head
out of operative engagement with the said
plate, substantially as and for the purposes
described. .

7. Inahydrocarbon-motor,the combination

with the eylinder, of the piston arranged in

said eylinder and consisting of two independ- :

ent parts arranged on and within each other,

a rod pivotally connected to the inner part
of said piston, an angle-lever arranged on the
pivot of said rod, and provided at its forward
end with a notch, a projection on the outer
part of the piston and adapted to be engaged
by said noteh, and a pin carried by the free
arm of said angle-lever and adapted to be en-
oaged by the piston-rod, all said parts, sub-
stantially as and for the purposes deseribed.

8. Inahydrocarbon-motor,the combination
with the cylinder, of the piston arranged in
said eylinder and consisting of two independ-
ent parts arranged on and within each other,

a rod pivotally connected to the inner part

of said piston, an angle-leverarranged on the
pivot of said rod, and provided at its forward
end with a notch, a projection on the outer
part of the piston and adapted to be engaged
by said notch, a pin carried by the free arm
of said angle-lever and adapted to be engaged
by the piston-rod, and means for raising the
angle-lever out of engagement with the outer
part of the piston, to thus regulate its speed,
substantially as described.

9. In a hydrocarburet-motor, the combina-
tion with the eylinder, of a piston arranged
in said eylinder and consisting of two inde-
pendent parts working on and within each
other, a valve-controlled opening arranged
in the inner part of the piston and communi-
cating with the outer part thereof, & spring-
controlled stem connected with said valve
and provided at its free end with an upward

projection substantially at right angles to the

stem, a crank-shaft having a longer and a
shorter elbow, a rod connecting the outer
part of the piston with the longer elbow, a rod
connecting the inner part of the piston with
the shorter elbow, a pin arranged on the rear-
wardly-projecting end of the second rod and
adapted to engage the projection on the free
end of the spring-controlled valve, substan-
tially as described. *

In testimony whereof 1 have hereto set my
hand in the presence of the two undersigned
witnesses.

MARTIN HENRI RUMPF.
Witnesses:

ALFRED VW UNDERLICH,
GREGORY PHELAN.
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