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INTERNAL COMBUSTION ENGINE
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: ratlon of Delaware
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Clalms

ThlS 1nventlon relates to mternal combustxon
engines of the type in which fuel'is ‘injected into
the combustion chamber but which are'not fitted
with valves.

rotate about the shaft of the-engine and fuel'is
injected into the combustion chamber at the end
of the compression stroke. .

In engines with fuel injection, an agltatlon of
the air in relation to the jets:of fuelin.thecom-
. bustion chamber at the time of the fuel injec-

( Cl 123-—44)

' drawmgs ‘which’ 1llustrate d1agrammat1cally and
- by way of example varlous embodlments thereof
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tion; has been found useful with-a view to ob- -

‘taining - intimate -mixture - of :fuel. and. dir:”
general,
‘even: a: turbulent one ‘can . be:used .or’ combined,
.with -advantage,
- 'This agltatlon is applied both to engines working
‘on- the Diesel and on the Otto principle respec-
tively.
.air. must . be .intr oduced into . the.:combustion

In.
a rotary movement is employed, ‘but
15,
with:.the rotary ‘movement. ..

In order to-obtain such movement; the -

20

=,chamber with a certain velocity. - The necessary:’

velocity is generally obtained by constricting:‘the
induction -passage. -However, .

‘in:+all. cases :a .

;throtthnv of the air takes place, resulting-in de-"*

c1eased air pressure -and in correspondingly’ im-
pan'ed volumetric. efficiency.-:-In- many types: of
engines, . this reduction.-of .-efficiency: is :not. so
great as-to. entaﬂ serious’-inconveniences. and,

25

consequently, the aforesaid . arrangements ‘have ;

‘been. employed. in, the- case " of-stationary, :lorry
. or: similar heavier engines. .. Conditions however,

are different in the case- of ‘high speed:engines, -

particularly alrcraft engines, . where the desired

30

result is to obtain the highest’ possible. perform-'i'-‘

ance at compalamvely high engine. speeds. - For

this reason, it is:necessary to maintain:the vol-

umetric efficiency at ‘the hlghest poss1ble level,
and to have the fuel thomughly mixed with-air,

3
BT

“In the aforementioned. type of internal. com-”-"‘-'

bustlon engines, -the present 1nvent10n alms at'

eﬁectmg a suitable movement of the combustxon
air in the combustlon chamber and at carrymg

40

the oné hand, only a minimum. movement of the =

combustion air is required,. resultmg in ‘that. the

requisite movement entails only the shghtest pos-
“sible throtfling“of the air, whllst oni.the other

hand, the air and fuel mix as completely as pos-:
Where separate ignition of the mixture- *

sible.
of fuel and air by means other than the heat of

compression is employed the' invention also in- -

dicates how the 1g1ntxon deuce or dev1ces snould .

be arranged.

The invention will helemafter 'be more fully

explained with reference to the accompanymg 9

’III of F1g 2:'and

“arms (12,
‘ing parts 114 and 115, e. g on the hull of an-air-
“¢raft. " To the arms 116 ahd llta AT and Hla, - -
11§ and {18a;’ II9 and 'F19a,-a crown | of oneor:
several’ parts is “fixed. " 'The crown’ I’ constitutes.. .-
‘iwhat ‘may “be termed a “yalve-port’ housing:- 'In -

‘the" crown-which is provided with coolmg rlbs :

41, ‘are ‘arranged induction passages’ 2" for com-
_bust1on ‘air and- ‘éxhaust passages 3 for exhaust..
‘zases, ‘and. ‘fliel mJectlon devices 8: -
“erown ‘1 are- d1sposed three’ englne cyhnders [}
‘with' cooling " ribs aaq;
‘moves $:1 plston 10 whlch 1s coninected to the: ..
ccrank. pin  (3°0f the’ éngine’ crank ‘shaft 1§ by

fand in which:
The invention-is mainly intended " -
for use in radial motors the cylinders.of “which

‘Fig. 1 shows a v1ew of ‘a motor in accordance,
with ‘the mventlon w1th three radlally arranged

cyhnders, S .
" “Fig. 2 shows the same motor as in Fig. 1 vxewed' o

along ‘the lower part of linie II-I1 of F1g 3, the -

"crank case, however bemg partly uncovered and _"
_a cylinder; an inlet-and an’ exhaust passage”be-

ing sectioned in- accordance w1th the upper part

of said’ hne II—-II

 Fig. 3is a vertlcal sectlon along the hne III—-

“Figs, 4 to ‘6 show detalls ina larger scale
“In the drawingy; l1ke parts are denoted by hke

'reference characters

““The motor is’ mhounted on'a stand con51st1ng of

“two parts (11 and: {ia ‘which ‘are prov1ded with-

arms arranged ‘in ‘star formation The: ‘mdin’
{12¢-and 1i3; 113q are fixed on ‘bear-

‘Inside ‘the

“Within each ! cyhnder'

‘mneans of ‘4 connecting rod {2;-either dlrectly or’
by -means of a plate (3¢ on- one of the rods 12.

“The -cylinders: ‘are fixed to 'the “crank case 1§
"Whlch is: rotatably arranged on the' crankshaft B
‘{4, “The crankshaft (47 itself is: supported on

‘béarings-in- the- stands At and llla Keyed on

thé crank ‘shaft 14 isa toothed wheel 16 gearmg','
.. with'/three- toothed ‘wheels ‘11,
‘out the fuel 1nJectlon in such a manner that;-on : -

11d* and 115: the
‘teeth .of - whlch mesh’ ‘with ‘the ‘téeth ‘on-a ‘crown:
18 fixed :on’ the stand "Lk
and '11b.are rotatably mounted on:-pivots 19,:18a -

and :19b fixed t6 the:case 5. The-movement of ',
the’engine pistons.as a-result of the:combustion -

of  the fuel-air mixture in .the cylinders. sets the:
crank shaft 14.and the ‘toothed: wheels .16, 11,

3 {1a and. (16 into rotation.: The wheels 11 being
ecompelled ‘to run m51de the crown 18, cause the -
case {5 and the engine cylmders 4 fixed thereon;

to rotate, Rotation may occur m the d1rect1on

of the arrow 120. DI
The crank shaft 14 is also prov1ded w1th a

. The wheels 11,{Ta" .




worm: 82 driving a fuel pump §i by means of a
- worm wheel 84 on a shaft 83 of the pump. As
. the construction and operation of the fuel in-
- jection pump are of no importance to the prac-
tical application 'of the invention, no further de-
" tails of the pump are shown on the drawings or
described herein. The pump 5{ delivers fuel,
accurately timed, through pipes 55 to'the fuel
injection devices 8. .- a7 8 L
The heads of the cylinders 4 are provided with

a flange-like portion 4b engaging corresponding :

openings in a washer or the like ¢ sliding inside

the cylinders 4. Inside said: openings is:located. .
18.;
side the ring 5 forms a part of the compression. -

a ring § serving as a packing, :'The space.§ in-

chamber of the engine cylinder and 'is a connect-

2,273,035

vantage for the “volumetric ‘efficiency of the
engine. = - o ,

When electric spark plugs 9 or the like are
employed for igniting the charge of fuel and
air. in the. cylinder, the plugs are preferably

mounted in the cylinder 4. The fact that in such

. case, they are located in a moving part of the

10

‘engine-does: not lead to any greater difficulty in
- supplying :the plugs “with  the "current required

for the ignition. -A suitable arrangement of two

= Plugs for example, is shown in the drawings,

! Ing inside - Electric current is supplied to the plugs from a
the crown f, and supporting the outer parts of -

ing member between the actual combustion :

chamber and the passages 2 or 3 in the.crown {, .
Combustion air is introduced into the cylin-
ders 4 by the passages 2 from a common mani-

.fold 2a fixed on the crown {.and provided with
an inlet. opening . 2b. " In ‘accordance , with the
" present invention the passages 2 are so ‘arranged
-that the combustion. air enters the space § ec-
~centrically. . and .approximately. ‘tangentially.

Either one or more inlets may be provided, . Sev-
-gral. inlets 2z and 2y.(Fig. 6), must. bé so.ar-

ranged that the air streams have the same di-
.:Tection'insidé the combustion chamber. If one

.indiiction passage is'employed—as in the engine .

-shown in Figs. 1 to 5—the breadth thereof should
not extend over much more than ‘half a diameéter
_.of the space §.. The.advantage. by using several
induction passages resides in the fact that the

‘line-20°via a-rotary distributing device 2t and

the distributing lines 22. :
:~As. mentioned-at the outset of this specifica-

~ tion, the engine illustrated is primarily intended

for-use*in ‘aircraft; but it may of course also be
used in . other spheres of application, -

~;+1t. will-also be apparent that the invention is

not limited in’its application to aspirated en-
gines; but may also be applied to supercharged

‘engines... . :

«.It_will be - apparent . that. changes in. the

23
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filling of the cylinders with combustion air and, ..

-85 a result thereof, the volumetric efficiency, are

‘greatly improved. In order to conduct the en- -

- tering combustion air and .obtain as nearly. tan-
géntial admission as possible, guide vanes 1. may
be provided as shown in Figs. 2 and 4.

When - ,

ALl [Ha their' combustion chambers pass the
passages 2 or 3 respectively and the injection
-devices.8. The speed-of rotation .of the cylin-

the cylinders 4 rotate inside the stator

40

45

der star, the.strokes and speeds of the pistons , -

10, the operation of the fuel injection pump and

_the distances between the passages in the crown .

1. and.between the passages and the: injection
-devices 8 are so selected that the cylinders when

50

~their pistons are on a.suction stroke, are filled .

=with . combustion air from_ a. passage - 2,- when

;their. pistons are at the end of a compression

-stroke, are supplied with fuel from .an. injection
~.device 8, and, after ignition of the cylinder load,
- exhaust :the . gases- during an . exhaust stroke
through a passage3.. ..’ V :

The most suitable location for the: injector

~or injectors 8 for liquid level, is. in-the crown ..
The injector is thus disposed in a stationary part

60

-of :the. engine. 'This is the most suitable means .

.0f spreading the. fuel in the combustion cham-

"bers.” A double movement is.thus set .up:-be-

-tween the injected fuel and.the air, .ds.on the

-one :hand; the .air rotates in the -cylinders- dur-

injector, because of the movement of the cylin- -

-ders; travels across -the combustion. chambers.
~These 'two movements cause the most: complete

‘mixing of fuel and air in the combustion cham-

“ber-and substantially reduce the requirements‘as

regards the rotational velocity of the air. " The
latter results- in' ‘smaller losses in pressure by
“throttling "and, “therefore, is naturally ‘of “ad-

7;’

.afuel
-of the cylinder and-adapted to be in-communica-

~divided state -into.said cylinder,
-to -supply - liquid . fuel -to ‘said- injection -device,

55 2.-Apparatus as set forth

-specific . embodiment of- structure. {llustrated by
way . of: example may be made “without: depart-
- ing.from the invention, and-also that.within-the
;scope of . the invention. certain of .the features
sdisclosed-may be used: to the-exclusion .of others.

Having now particularly described and -ascer-

tained the nature of my said-invention ‘and in
what manner. the same:is to be performed, I de- .

Clare that what I claim is:: e S
1..In.an internal combustion injection . engirie, -

a - cylinder; having an “inlet for: combustion: afr,

dnjection device mounted: independently

tion therewith. for Injecting liquid fuel in finely
means adapted

zand-means. for obtaining: uniformity of distribu-
‘-4ion:-of-said:-fuel -in said -‘cylinder,” said: means
“comprising “means -for “introducing ‘air through -
:said  inlet adapted: to: ‘
;to the air charge within said cylinder and méans
for: providing - relative.-movement bétween :said
-cylinder 'and 'said :fuel
“the combined: action.of: said: movement-and ‘said
- whirling action will effect said ‘uniformity of gis.
tribution:in “the::eylinder-of ‘the: finely divided
-liquid - fuel:injected’ ' ¢ '
“device' while said’cylinder is'mowirig with respect

provide a-whirling action

injection device whereby:

thereinto - by. said injection

to-said injection device ‘and aftef said’ air:has
been introduced int6'said cylinder. < - ..

‘ { gliclaim;'l'-'i‘n which
the inlet for ‘combustion air comprises port
at the combustion: chamber end’ of ‘the cylinder,
the means-for introducing air through said inlet

: cqmpris'_e’sf'a*'pds:sgg_fé arranged to direét air tan-
gentially into the cylinder to produc
~action of the air charge around the longitudinal

produce a whirling

axis of the cylinder, ahd in’ which said fuel in-
Jection device ‘is Iocated to- inject ‘the finely

divided fuel generally longitudinally of the axis

g5 Of the cylinder and transversely of the plane of
: M : - Totation'of the air’charge, - - .
;Ang the'.injection -and, on- the: other hand,:the’ - =’ aratiis ‘set

3. Apparatus. as set’forth in ¢iaim 1in which

‘the inlet for combustion air ‘comprises a port at

the - combistion chamber_ end of the cylinder,
and. in which said fuel’ injection device " is
mounted in a valve port housing relatively rotat-

.able with respect to the cylinder, said valve port
-housing having an'air admission passage regis-

tering with said cylinder port and arranged to -

-direct: the combustion air thereinto tangentially
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in the plane of relative rotation between the
cylinder and the valve port housing and in a
direction in said plané generally opposed to the
direction of relative rotation of' the cylinder with
respect to the valve port housing, whereby to
create a whirling action of the air charge in the
cylinder generally about the longitudinal axis
of the cylinder, and said fuel injection device
being located to inject the finely divided -fuel
generally transversely of the plane of rotation
of the rotating air charge.

4. Apparatus as set forth in claim 1 in which
the inlet for combustion air comprises a port
at the combustion chamber end of the cylinder,
and in which said fuel injection device is
mounted in a valve port housing relatively rotat-

10

15

3

able with respect to the cylinder, said valve port

‘housing having an air admission passage ar-

ranged fo direct the combustion air tangentially .
of the cylinder to create an air charge in the
cylinder whirling generally about the longi-
tudinal axis of the cylinder, said injection de-
vice being located to inject fuel generally.
transversely of the plane of rotation of the
whirling air charge to form an explosive charge .
of fuel and air in the cylinder for subsequent -
ignition therein, and an ignition device for
igniting the pre-formed fuel-air mixture in the
cylinder at a predetermined time in the cycle
of engine operation.

TORBJORN VIKTOR DILLSTROM.




