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' -20 ‘ommon’ to two, cyling lers 15

f IE ED STATES PATENT OFFICE

HUGO J UNK.EBS OF AII-LA—CHAPELLE, GEBMANY

'lt y'concem o

Be'it known:thdt T, Huco  JUNKERS;
fessor i 1n the Ro 1 Polytechmcum at

| la-ghapelle Germiany, a subject of the Km
6 of Prussia ree1d1ng at No. 64 Brabantstra.sse,

A1x-la-0hapelle
- s1a, Empire of

To aZl ww

~“pound Engines; .and I do hereby deglare the

o 10 following:to be a’ “full,: clear, and exact de-
.7 seription of the mventaon«, such as will en-
~ able -others skilled inithe art to- Wh1oh 1t‘_ |

- appertams to.make and ‘use the same. -
My present invention relates to compound

- - 15 engmes, built as exPloswn-en nes, combus-

-\ tion-éngines, steam-engines and so. forth and
' .partm
plural.l y- of cylinders is arranged concen-

trlcall to. each other,

commumcatlon.-ports or slots for:the passage
“of.the driving-medium -from.the higher-
stage: pressure-cylmder into the lower-stage

‘pressure-cylinder which ports are controlled 1

2 5 by the hmge-stage pressure-piston.”™

| ~The .object ‘of my present- mventlon 1S to
- carry out the oompoundmg%m a more favor-
. 'able manneér than it was hitherto p0551ble in

thls kmd of ¢

minder

1n regard to the piston of the

reasure-cylmder such-a lead, that the:
ng fts outstroke when the
_ ins to uncover the communication--
- ’15' “portsin the common wall, so that the

© . vapors at first expand in the hlgher-stage 1
pmure-cylmder until the end of the strokeis
* :almost reached, whereu}i'fél they flow into the
der to further ex-

pand therem until’ he piston of ‘the-lower-
ﬁhnder uncovers the exhaust-

former 18 b
. Jatter be,

lower-sta ge pressure

- stage pressur
portsof thela In an engine with internal
" combustion (gas- or oil-engine for explosmn
or slow. oom ustion J%he chargmg of ‘the ;
hlgh-preésure cylinder with' a charge-mix--
.or- fresh air takes place “principally !

when the eommumcatlon between b

. stage pressure-oﬂmder is closed; So that the
' 50 chargmg ressure in' the h1gher stage
- ~gure-cyll

mlet~preesure of the lower-stage ‘pressure.

arly to'a eompound-engme wheremf |

gnd in which the wall’
rovlded with'

gases or

res-
er is greater than the atmospﬁenc;
“pressure and agproxlmately equal to -the

o Speciﬁcahon ot Letters Patent |
Applioation ﬂled Oetober 17, 1908.. Scrlel Ho ’458 257

the ngdom of Prus- |

.
éermany have invented. cer-
taimmnew and useful Improvements in' Com=

ngines. This is effected by giv-.|
piston: of’ the lower-stage pressure-
higher--

respect, that it operates in the reve

‘More than' two cylinders may be arranged
.concentrically to each other if necessary.

th é&ylin- |
~ders is gpen but the. outlet of :the lower-

.5 and- the connecting-rod 6. The annular or .
.outer cy l¥nder 1 1s the low-pressure cylinder; *+°
‘wherein.
‘whichis .connected by means of the
| rods. 9 and the connecting-rods -10 “to. the -

COMPOUN'D ENGIN E
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pressure-cylmder and the Worl{ exp ended for

chargmcf the higher-stage pressure-cylmder
under ‘a higher pressure than the atinos-

pheric. is mostly recovered in the lower- -
- ~ 60 - .

stage pressure-cylinder. ;
In 2 steam ‘erigine -the steam enters the
higher-stage pressure-cylinder in the usual

manner at the beginning of the outstroke of -

- the hlgher-sta‘ge piston, whereas the expan- -~
- sion 1n the higher;stage pressure-cyhnder the 65-, .
‘flow of the. partially expanded steamintothe =~
lower-stage. presstire-cylinder and the expan-

| sion in the latter take place as in an internal -
combustion-engine. The compression-engine -

differs from the steam-engine only jn this . 70
way.

The linear motion .of the pistons may be

1 have elected to (lescnbe o..nd 1llu<5tra.te

transformed into rotary motion by means of 75 -
| a multicranked shaft, or by a combination of |
|a one-throw crank-shaft with a suitable lmk
: _motlon

my present invention “as an..internal’ com- 80

_bustlon-engme having & high-pressure cyl-.
{ Inder and a low-<pressure cylinder, although

it is applicable to other engines as well. -

In the accompanying drawmgs :—Figure _

1'is a vertical longitudinal sectional view of 35
an internal ‘combustion engine,
sectional view faken on line 29 of I Fig: 1

Fig, 3is & horlzontal longitudinal sect1ona.1

- Fig. 2 1s a,

view of the engine shown in Fig. 1. Fig. 4

inder-wall. provided with coolmg-channels#

Fig. 5 1s a. vertical long1tudmal sectional
view of a modlﬁcatlon of the internal com-

bustion engine-shiown in Fig. 1, wherein a

‘nal sectional- view. of the modlﬁcatmn of the
encrme ‘shown.in Fig.-5

In the engine 1llust1ated in Flgs 51 and 3
the inner cylinder 1 is the high-pressure cyl- 1
inder. Wherem the piston 2 works.  The lat- -
er is-connected with the middle-crank 3 of
the crank-shaft 4 by ‘means of the piston-rod -

the “annular piston -8 operates, -
piston- -

. After the: commumcatmn-ports have been.!-outer- cranks 11 ‘of said crank-shaft 4. In

5 dosed the g'ases expand n the lower-stage Flg 1 one of the exhaust channels 12 of the 110 -

is-a cross:géctional view of a divisional:cyl- 90 ;

~one-throw crank-shaft and a link-motion are- 95 -
employed. Fig. 6 is a horizontal longltudl-

105
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- low-pressure cylindér 7 is shown, which' at
~ one of 1ts ends is provided with an auxiliary
- outlet-valve 13 operatable from without by {
-+ the lever 14. This valve may, however, be |
_ _ ‘The one'end of the-
.- high-pressure cylinder 1 is provided with an’
- inﬁ;t—’val-vq 15 over which-an'igniter-16'is ar-"
- ranged. - Both cylinders communicate with{ énd. of stroke of the higher-stage piston a;
“the further expansion is'effected. nearly du
| Ing the whole stroke of the,lower-stage p:

- & omitted if so desired.

. each: other by means of the ‘ports 17: ‘ar-
0 -ranged 1n the annular wall 18 common to.the
- <cylinders 1 and 7.and opened or-closed at the. |
. -right-moments by the high-pressure piston
- 2. The water-cooling.of these cylinders is’ ports, a -piston governing. the exhaust-por
~ not shown here, since it is not always re- | e |

quired - and - may - be ‘arranged ‘a3 . circum-

10

" stancésmay direct. Tf however netessary the

aninular wall 18 may be cooled, which can be

-

~scale 1n Kig, 4, wherein between the ports 171,

20 channels 19 for the cooling-water are ar-.

~ ‘ranged.  In every. instance ‘1t 1s necessary | ports before said exhaust-ports of the lowe
- -that-the-high‘pressure piston and the low-- '

pressure piston do neither move alike rior in’

_ the-opposite directior, on the contrary, it is

25 necessary that in expansion-engines the low-
©  pressure piston reaches its dea

--dead point.

30 motion -of -the pistons of -an -expansion-eri-
gine. - In ‘the engine “illus n
~and 3 the-necessary lead of one of thie pis-
~ tons. is' accomplished by -arranging - the,

85

- shaft and an oscillating link-motion, .
40

- “oscillating lever 24, whose free end .is con-

~ 'nected by the connecting-rod 25 to the crank
- 26 of the one-throw crank-shaft 27. -The:
45 working-space of the'low-pressire ¢ylinder
.28 lies toward said crank:shaft 27. The two'
~piston -rods 29 of the low-pressire piston-80;
. pass through ‘said working-space and: -abe:
- connected with the crank-shaft 27 by meins |
of 'the connecting-rods 31. The -cover 32 of
~ the high-pressure. ¢ylinder 21 is tubalar in |

4

50

_“'shape and its -length chosen.to reduce the |
~ bore of: the high-pressure cylinder to’ th ]
right length. In this arrangement the cyl--
©% inder-wall 33 and 34 -as well. as thé short
. ports 385 'a'rriing‘ed -In the ‘cylinder-wall - 83

' . The inlet-valve 85 is ar-|

. are water-cooled. nlet-yalve 35 1s ar

- - ranged in the cover 32 as best shown:in Fig.

. __--;éo.-ﬁ which also shows one of the exhaust-chan--
- When more than twe concenini¢ cylinders

9 cylinders which ‘communicate’ yith. each ' to

- . the eng

| for admittin

‘ 1d point before
-the high-pressure - piston reaches its own | motion. .. .
_ _pomnt. - A compression -engine, is|
. “formeqd by simply reversing the direction of

- ‘cranks of the two-throw ‘crank-shaft 4 un--
~der’a suitable’ angle to: each other, or-as
~ shown in the engine illustrated in the Figs. |
- 5.and ‘6 by means of a single-throw crank- |

‘m

‘nels 37 of the low-pressure cylinder 28. .

-other cobperate in a manner: similar to t
CTdeime~ . oo
- . 1. A compound engine with a plurality’
:¢ylinders by . which’ the expansion of t
driving - médium’ first takes: place in t
higher-stage pressure cylinider until near t

ton having a wall common to adjacent cyli
ders- and provided ‘with communicatio

of the lower-stage pressure cylinder, a pi
ton ‘arranged in the higher-stage pressu
cyhinder-and governing said communicatio
ports, means. for moving said higher-sta,
piston to uncover said- communication-por

-wher the lower-stage ‘piston begins its-ou

stroke’ and to cover said : communicatio:

stage “pressure-cylinder.are opened, mea
fo _ to said higher:stage: pressu
cylinder. a . charge of higher .than atmo

| pheric pressure and:ineans for transformir

the linear’ motion of said pistons into rota:
20 A poﬁlﬁoﬁnd;_e_h:giﬂé Wi'i;}i._‘-a.."'plu.rality ¢
gylin'ders . by which "the expansion of tl

'IiL

| driving medium first' takes place in 'tk

trated in Figs. 1 | higher-stage pressurecylinder until‘niéar t}

end” of stroke of -the higher-stage  pisti
and the further expansion is effécted near]

-during the whole-stréke of the lower-stag
| ;_.Pisg;on '-h'aving".-a_,’ w.aill COIMmOI - togg_] acel
‘cylinders and provided with communicstios

ports,.a piston governing: the exhaust-por!

141l Josciliating IinK-m . . y-of the .lower:stage pressure cylinder, a pi
- In Figs. 5 and 6.the piston 20 of the high- gk

40- pressure cylinder 21 is connected. by means
of. the pisten-rod 22 and the link 23 to the |

ton-arranged- in the higher-stage pressu
cylinder.and governing said communicatior

‘ports, means for moving ‘said. higher-stag

piston’ to' uncover said communication-port

_.-. wh'én‘}.th'e.;lowe_r-_sta_ge_-.piﬁ's;on begins its ou

P ]
e, 1
bl

-stroke” and to - cover-saiid communicatior
‘ports before said exKaust ports of thie lowe
-stage - pressure: ¢ylindérare ‘opened, mean
‘for ‘admitting to said highér-stage pressux
_cylinder s

charge-of higher than: atmo:
-pheric -pressure: when said communicatior

' Fértsﬁare'_dpen ‘but the exhaust-ports of th
10

ower:stage pressire cylinder are-closed, an

ans for tranéforming the linear motion

said pistons intd rotary motions, - .

L

I

u *

‘expansion -of th

.. 8. A compound engine with a plurality o
| Teing i -Wﬁich;-'-:th? apansio

-
F

ving' medium  firsk -takes" place in--th

higher-stage préssure cylindérmtil near th
‘end. of-stroke of the higher-stage piston an
the furtHer expansion is effocted.

.ing the whole stroke. of :thé lower-stage: pis
ton havin '

inders _an‘ﬁ ith’ commur
ports.a piston governing the exhaust part
of-the lower stage pressure cylinder, a' pi:

nearly dur

& wall common to adjacent cyl
‘provided “with communication

]
L4 -



- "'

~eylinder and governing said communication-
ports, means for moving said higher-stage

piston to cover said conununication-ports.
when the lower-stage piston begins its out-

5 stroke and to cover said communication-

ports before the exhaust-ports of the lower- |

stage pressure cylinder are opened; means

for admitting live-steam at the beginning of |

~the outstroke of the highcr-stage pressure-

10 piston, and means for transforming the

sol40 g

| Imear motion of said piston into rotary mo-

tion. . o _
In Aestimony wheveof T have signed my

hame to this specification in the presence of

Ctwo subseribing witnesses, | _
. . HUGO JUNKERS.
Witnesses: L i

~ ABRAHAM. .SbHLEsmﬁf;_B,f“_' '
 Lauvis MurLLEr.
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