LB,

—

July 10, 1962

F. I. BLOMBERG

3,043,286

METHOD AND MEANS FOR THE EQUALIZATION OF THE IDLING OPERATION
OF A MULTIPLE CYLINDER 2-STROKE CYCLE INTERNAL COMBUSTION
ENGINE, PREFERABLY A CARBURETOR ENGINE

Filed Sept. 16, 1958

LG/

12

03,
2535
X

X
R

R
o

LR

ot

Ja%elels!

oS

R
>
X
&
XS
5%

X
o
25

%

o

oS
525

.“,.
xR
R
oS
XX

o
9.

X
&
o
e

=
XL
X

&
%
S

-

=9
00058
90X
85

35

¢
0”
hadal

¥,
O,
XXX

T

=3
K
2R

2
X

%
%
&
&
%

¥

%%
X

%
e
0."0
oo
XD
XS

&
%

o

:;0

o
%
X
2

R

X

&
X2

FiG.2

/6,

4 Sheets-Sheet 1

INVENTOR.
FOLKE AR BLOMBEKG

BY@%N

ATTORNEY



July 10, 1962

F. . BLOMBERG

3,043,286

METHOD AND MEANS FOR THE EQUALIZATION OF THE IDLING OPERATION
OF A MULTIPLE CYLINDER 2-STROKE CYCLE INTERNAL COMBUSTION
ENGINE, PREFERABLY A CARBURETOR ENGINE

Filed Sept. 16, 1958

4 Sheets-Sheet 2

7
AN AN

FVV \VAVAY
1

\Y

23)

I“J(Tm i 4

13

INVENTOR.

FOLKE /MR BLOMBERS

ATTORNEY



July 10, 1962 F. I. BLOMBERG 3,043,286
METHOD AND MEANS FOR THE EQUALIZATION OF THE IDLING OPERATION
OF A MULTIPLE CYLINDER 2-STROKE CYCLE INTERNAL COMBUSTION
ENGINE, PREFERABLY A CARBURETOR ENGINE
Filed Sept. 16, 1958 4 Sheets—-Sheet 3

: INVENTOR.
FOLKL VAR BLOVIBLRG

oy g

ATTORNE Y



July 10, 1962 F. . BLOMBERG 3,043,286
METHOD AND MEANS FOR THE EQUALIZATION OF THE IDLING OPERATION
OF A MULTIPLE CYLINDER 2-STROKE GYCLE INTERNAL COMBUSTION
ENGINE, PREFERABLY A CARBURETOR ENGINE
Filed Sept. 16, 1958 4 Sheets-Sheet 4

1% LIG/8

|| 38

“@
@

AN

VvV V]

) LG4
C%?ﬁ >
» 7j‘%«




United States Patent @ﬁﬁ@@

3,043,286
Paiented July 10, 1962

H

3,043,286

METHOD AND MEANS FOR THE EQUALIZATION
OF THE IDLING OPERATION OF A MULTIPLE
CYLINDER 2-STROXE CYCLE INTEENAL COM-
BUSTION ENGINE, PREFERABLY A CARBU.
RETOR ENGINE )

Folke Ivar Biomberg, Trolthattzn, Sweden, assigoor to
Svenska Aercplan Aktiebolaget, Trolihkattan, Sweden,
a corporation of Sweden

Filed Sept. 16, 1958, Ser, Ne. 761,394
Claims pricrity, application Sweden Sept, 18, 1957
8 Claims. (CL 123—124)

As is well known, the idling operation of a 2-stroke
carburetor internal combustion engine is very irregular
on account of the incomplete scavenging of the cylinders
at the low roads invloved, wherby the fuel-air mixture
will be so contaminated with combusted gases that ig-
nition cannct take place in every revolution, inasmuch as
a certain cylinder may perform a number of working
strokes without the occurrence of any ignition.

it is well known that it is impossible to achieve a fully
even. distribution of the fuel in the air entering the differ-
ent cylinders of an engine where one carburetor is feed-
ing several cylinders., The designer has no other choice
than to choose the best possible compromise. When
choosing this compromise the distribution at idling condi-
ticns is generally neglected which can be done without
any obvious disadvantages. This invention is mainly
based upon this fact.

The present invention has for its object to obviate this
drawback of multiple cylinder 2-stroke carburetor inter-
nal combustion engines, wherein additional air is sup-
plied through one or more openings into the induction
system of the engine. This object is attained according
to the invention by supplying the cylinder or cylinders
which in the idling operation receive too much fue] with
such a quantity of additional air that a readily com-
bustible gas-air mixture is obtained and that the cylinder
or cylinders which in the idling operation receive too
litile fuel are supplied with such a quantity of additional
air that a non-combustible gas-air mixture is obtained.
The cylinders thus rendered inoperative then bring about
a rather considerable braking effect by reason of the
great pump losses caused through the comparatively large
gas quantities passing through the crank casing to the
cylinders. Accordingly the cylinder or cylinders that
have received an ideal mixture through the additiona] air
are permitted to operate at a load which is so high that
they will ignite regularly on account of said circum-
-stances. The idling cperation of the engine may thus
become just as regular as that of a 4-stroke internal com-
bustion engine.

In certain internal combustion engines, the practical
solution may be as simple as that suitable ports are pro-
vided in the induction passages of the engine preferably
provided with suitable filters, for instance connected to
the normal external air filters of the engine. In this con-
nection the requisite additional air quantities are under-
stood to be so small as to be entirely withcut any import,
as soon as the supply of the fue! and air is increased by
an increased throtile opening. Throttling, for instance
by means of a throttle plate having sharp-edged aper-
tures or a leng and narrow pipe conduit may alsoc be
utilized to restrict the air quantity. :

In most casts, however, measures will have to be taken
for an automatic closure of the additional air ports,
when the engine is not running at idle. The reason may
be that the carbureior of the engine is fitted with a ccld
starting. device, which does not function, if air is sup-
plied otherwise than through the carburetor. In some
engines additional air also may disturbe the normal op-
eration of the engine at speeds and loads other than those
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prevailing in idling operation. Such an automatic closure
of the additional air ports may either be effected so as
to be controlled by the speed of the engine, or to be
controlled by the gas throttle lever or boih by the speed
of the engine and by the position of the gas throttle lever.
The control may be effected electrically, mechanically,
with the aid of a negative pressure from the induction
system of the engine, or in some other suitable manner.

The invention will be described herein in connection
with the accompanying drawings, which illustrate various
forms of embodiment of the invention, wherein FIG. 1
is a diagrammatic representation of a horizontal section
through a 3-cylinder 2-strocke internal combustion engine
provided with an electro-magnetically operated additional
air valve, FIG. 2 shows an additional air valve and a
switch, connected to a battery, FIG. 3 shows a thermo-
switch connected into the circuit according to FIG. 2,
FIG. 4 shows the additional air valve switched in over
a generator, FIG. 5 shows a thermo-switch connected into
the line circuit according to FIG. 4, FIG. 6 shows a
switch connected info the line circuit according to FIG.
4 and FIG. 7 shows both a contact breaker ard a thermo-
switch connected into the circuit between the soleroid
of the additiomal air valve and the generator. FIG. 8
shows the use of a cut out relay and an auxiliary relay
for the additional air valve with various alternative con-
structions for the connection of the solenoid, FIG. 9
shows ancther connection of the solenoid with different -
alternative constructions, FIG. 10 shows the use of an
additional contact in the cut out relay, FIG. 11 shows
the use of an additional third contact, FIGS. 12-16 show
on a larger scale various constructions of the third con-

- tact according to FIG. 11, FIG. 17 shows an embodiment,

wherein the solenoid of the valve replaces an additional
shunt resistance occurring in FIG. 11, and FIG. 18 shows
an embodiment, wherein the solenoid of the valve is
connected in parallel to the field winding of the generator.
The same details have the same reference characters in
the various figures. .

Arranged on the intake manifold 1 of the 3-cylinder
two-stroke carburetor engine shown in FIG. 1 is an elec-
tromagnetic additional air valve 2 provided with a valve
body 3, which is kept seated under normal conditions by
a return spring 4 against a seat 5 surrounding an opening
in the wall of the intake manifold 1. It is assumed, for
purposes of illustration, that the left hand cylinder as
shown in FIG. 1 is that firing irregularly at idling speeds,
and the additional air valve 2 is shown as positioned ad-
jacent this cylinder. Thus the extra air supply port is
offset, with respect to the normal intake from the carbu-
retor. Control of the additional air valve is electrical.
The valve body 3 is connected to an armature 7 extending
through a solenoid 8, which is adapted, when connected
to a source of current, to raise the valve body 3 from
the seat 5 against the action of the spring 4. The valve 2
is connected to the external air, for instance through a
pipe 9 connected to the induction filter 19, said pipe being
adapted to lead additional air past the gas throttle lever.
11 designates the discharge tube from the carburetor chan-
nel 12, and 13 denotes the butterfly throttle valve.

In the arrangement shown in FIG. 2, the solenocid 8
of the additional air valve is connected at one end thereof
to ground 14 and is connected at the other end thereof to
the one pole 15 of a switch 16, which is mechanically
coupled to the gas throttle lever, as shown diagrammati-
cally in the drawing. The source of current is constituted
by a battery 17, one pole of which is connected to ground
14, and the other pole of which is connetced to the second
pole 18 of the switch.. The swtich 16 and the butterfly
valve 13 are interconnected, so that the switch 16 will be
closed when the butterfly valve 13 is shifted to the position
of idling operation or substantially to such position, where-
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in the circuit from the battery 17 is closed at the same time
through the solenoid 8 of the addltlonal air valve, so that
the valve body 3 is raised.
. In the arrangemnntaccordmg to FIG. 3, a thermo-
switch 19 is also incorporated into the circuit, said switch
preventing closure of the circuit through the solenoid 8
of the additional air valve, if the temperature of the engine
falls-below a certain value. The reason of the incorpora-
tion of the -thermoswitch 19 may be that certain carbu-
retors are fitted -with cold starting devices, that do not
function, if air penetrates into the induction system by
abnormal ways, and that certain engines refuse, when cold,
to run at idle in the manner distinguished by the invention.
The thermoswitch-19 may also be replaced by a circuit
breaker which is operated by the choke control lever.

In the arrangement accordmg to FIG. 4, the solenoid
8 of the additional air valve is connected directly to the
generator 20 driven by the motor. Thus the valve 3
cannot be opened, before a certain speed of the engine has

“been reached. This is advantageous in consideration of
choke starting devices, and if for some reason or another
the engine would be pressed-down to a very low speed

(below normal idle speeds) inasmuch as the valve is then
caused to close-and the engine operates again as a.normal
two-stroke .internal. combustion engine on all of the
cylinders. The arrangement according to FIG. 5 is iden-
tical'to the arrangement according to FIG. 4, save. for the
fact that a thermo-switch 19 has beén incorporated into
the circuit. This thermo-switch 19.may frequently be
omitted, ‘evén if the engine refuses to- operate at idle on
“additional air when the engine is cold. - The speed of
the engine adjusts itself antomatically for a speed im-
mediately. below that at which the valve 3 opens during
the warm-up period of the engine. After it has become
_warm, the speed at idling operatlon rises above the open-
Cing speed of the valve 3.
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(IV) both a th\.rmo—sthch 19 and a circuit breaker
16 are connected into the circuit. The mcorporatlon both
of a thermo-switch 1% and of a gas throttle switch 16
permits the system to be used in engines, where addi-
tional air is undesirable when the engine is cold, and
where additional air also disturbs normal operatinc fea-
tures.

In the arrangement accordmg to FIG. 9, the scléncid
8 of the additional air valve is connected in-the same
manner as the charging comtrol lamp in normal auto-
electric installations, that is to say over the cut out relay
21, between the” plus-pole of the generator 28 and the
plus-pole of the battery 7. ‘When the engine is standing
still, practically the whole of the battery voltage acts
upon the solencid §-of the additional air valve by reason
of the small ohmic resistance of the generator. When

" the generator 2% commences to rotate, it will yield an
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increased opposed - electromotive force at an increased
number of revolutions, which electromotive force suc-
cessively weakens the current through the solenoid § of
the additional air valve. - When the connecting number
of revelutions of the generaftor 29 is reached, the con-
tacts of the-cut out relay aré closed, whereby the solenoid
8 of the additional air valve is short-circuited. - Depend-
ing on the mature of the solenoid 8 of the additional air

- valve, the iron core 7, the return spring 4, and so forth,

it will thus be possible with an increasing speed to cause
the valve to close at a predetermined speed lying be-

. tween that speed of the engine when the generator com-
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The arrangement' according to FIG. 6 is 1de‘1t1cal to -

the arrangement according to FIG. 4, save for the fact
‘that a~throttle switch 16 has been incorporated into the
circuit. A throttle switch is necessary in engines, where
the additional -air disturbs the normal functions of -the
engine.

The arrangement according to FIG. 7 is identical to
the arrangement according to FIG. 4, save for the fact
ithat both a gas throttle switch 16 and a thermo-switch 19
have been incorporated for reasons. explained in connec-
tion with the description of the arrangements according
to FIGS. 5and 6.

- 'In the arrangement according to FIG. 8, an auxﬂlary
relay 22 is incorporated into the circuit between a cut out
relay 21 and the battery 17, said auxiliary relay admitting
current from the battery 17 to the solenocid 8 of the addi-
tional air valve, when the engine (and thus the generator
20) operates on speeds. so low that the cut out relay 21

~ is -still ‘disconnected. - As soon as the engine (and the’

igengrator 28) has come above that speed at which the
cut out relay 21 is disconnected, the auxiliary relay 22
breaks the circuit of the additional air valve.. With re-
spect to the four connecting alternatives from the solenoid
8 of the additional air valve to ground 14, as shown in
the drawing, the following instances might be mentioned:
(I) the solenoid & is connecied directly to ground 14.
Such arrangement may be used in engines, which in a
cold condition may both start and operate idle on addi-
tional air, but where the additional air disturbs the nor-
mal function of the engines at higher engine speeds;
(II) a thermo-swtich 19 is connected into the circuit.
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mences to yield a voitage and some speed near the con-
necting speed. ~ The different” connecting * alternatives

J-IV are employed in the same manner as in the arrange-

ment according to FIG. 8.

_In the arrangement according to FIG. 10, an additional
cotitact 23 is incorporated into the cut out relay 21. The
solenoid -8 of the additional air valve will thus be-fed
directly from the generator 28, until the connecting speed
is reached, when the armature 24 of the cut out relay 21
is switched over, in order that the.generator shall supply
its current to the battery 17 and the other current con-
sumers. The different connécting- alternatives I-IV are
used in the same manner as in the arrangement according
to FIG. 8. . The arrangement according to FIG. 10 has
a number of considerable advantages over the arrange-
ment previously set forth, inter alia the advantage that
the additional air valve is clgsed under all circumstances,
if the generator operates at a higher speed than at the
connecting speed which is very essential for maintaining
sufficient - lubrication in traveling downhill with closed
throttle valve for vehicle engines, where the transmis-
sion is devoid of free wheeling.

FIG. 10 also shows an improvement of the connec-
tion, which consists in that a resistance 36 is connected
over the movable contact 24 of the cut out relay and
its additional contact 23. Hereby the following function
will be obtained. When the relay contact 24 reaches
the additional contact 23 at a reduction of the speed,
the additional air vaive 3 opens.  Hereby the speed of
the engine increases for a moment. The connection with
the solenoid 8 is then interrupted, and -the additional
air valve would close again, if the solenoid did not re-

.- ceive a small current through the resistance 36, which

65

Such an arrangement must be used in engines that cannot -

start nor operate at idle on additional air, when the
engine is cold;

(III) = switch 16 is connected into the circuit. Such
an arrangement may be utilized in engines permitting of
starting and operating, even if the engine is cold, but
where the additional air disturbs the normal operating
features of the engine;
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current is sufficient to retain the additional: air valve
already opened.. The speed of the engine may thus
increase without any disadvantage, to an arbitrary value,
without the additional air valve closing again, As soon
as the -throttle switch disconnects, which it does at the
slightest opening of the throttle, the additional air valve
will of course close, however, independently of the con-
dition of the cut out relay.

The arrangement according to FIG. 11 pract1cally
equals the arrangement according to FIG. 10, but an
additional confact 25 is incorporated therein into the
cut out relay 21. The generator 2@ is shown here as
being fitted with a voltage regulator 26, of which only
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the jron core with the voltage winding 27 is shown,
the latter of which is connected between the normal
series resistance 30 and the voltage winding 29 of the
cut out relay 21. Connecied at the joining point be-
tween this series resistance 39 and the voliage winding
27 of the voltage regulator 26 is one end of a resistance
28, the other end of which is connected to the third
additional contact 25 of the cut out relay 21. The two
fixed contacts 31 and 23 of the cut out relay 21 are, as
in FIG. 10, connected to one pole of the battery 17 as
well as to one end of the solenoid 8 of the additional air
valve. The additional contact 25 is inserted resiliently
between the normal movable contact 24 of the cut out
relay and the fixed contact 23, which is connected to
the solenoid 8 of the additional air valve. At speeds
below the connecting speed, the resilient contacts 24, 25
and the fixed contact 23 are in touch with each other.
FIGS. 12-16 show various forms of embodiment of the
contacts of the cut out relay. FIG. 13 shows a holder
32 serving as a support for the resilient contact 24 to
ensure the stability thereof. The arrangement according
to FIG. 13 has the advantage that, should the contact 25
and the contact 24 be sticking when the connecting speed
is reached, the contact 24 is prevented from coming into
touch with the contact 31, unless the sticking contacts
24 and 25 be forced apart. Hereby connection to the
electrical system is prevented, while the contacts 24 and
25 are connected to one another, which would be dan-
gerous, inasmuch as the voltage regulator 26 is then ad-
justed for a much higher voltage than that endured by
the electrical system. TFIG. 14 shows an arrangement,
where the contact 25 bears in its unactuated condition
on the contact 23, and which, when connection is es-
tablished, is brought along by means of a carrier 34
secured on the movable contact 24 by means of an in-
sulation 33. Alternatively, the contact 25 may in iis
unactuated condition be at a certain distance from the
contact 23. This arrangement has the advantage that,
should the contacts 23 and 25 stick, the mutual contact-
ing of the contacts 24 and 31 is prevented, unless at the
reaching of the connecting speed said sticking is forced
apart, which is important, inasmuch as the voltage regu-
lator 26, when contact is established between the con-
tacts 23 and 25, is adjusted for a lower voltage value
than normal, which prevents the normal functioning of
the generator in supplying the battery and other con-
sumers with current. The arrangements of FIGS. 13
and 14 may be combined to advantage. In FIGS. 15
and 16, which show the same arrangement in different
planes, the movable contact 24 is constructed as a double
contact, and the two contacts 23 and 25 are secured side
by side, whereby breaking between the contact 24 on
the one hand and -the contacts 23 and 25 on the other
hand is effected at the same time. The arrangement
according to FIG. 11 functions so that in addition to
current being transmitted through the solenoid 8 of the
additional air valve at speeds below the connecting num-
ber of revolutions, current will also be transmitted through
the resistance 28, which reduces the voltage drop both
over the voltage winding 29 of the cut out relay 21 and
the voltage winding 27 in the voltage regulator 26. This
reduction of the voltage drop brings about hysteresis
between that speed of the generator at which connecting
takes place at an increasing generator speed and that
generator speed at which disconnection takes place at
decelerating generator speeds, in a manner such that the
disconnecting speed remains unactuated, whereas the con-
necting speed may be augmented to rather an arbitrary
value by a suitable selection of the resistance 28. This
is of importance for the reason that many engines, when
the additional air valve opens at low speed race up
momentarily because of combustion of the frequently
rather considerable fuel quantities collected in induction
passages and crank cases at the deceleration of the en-
gine from high speeds with a closed gas throtile valve.
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Arrangements that do not comprise the modification
with the additional contact 25 and the resistance 28 will
therefore have idling speeds oscillating up and down in
several spells during the opening and the closure of the
additicnal air valve, before the surplus fuel has had time
to become combusted. By a suitably chosen hysteresis
between the connecting and disconnecting speeds the
engine may be permitted, after the additional air valve
has been opened, to race up for a moment, without the
valve being shut again. The surplus fuel is then con-
sumed in a moment at a certain increase of the speed of
the engine. After that, the engine speed drops to normal
idling operation with additional air.

In the arrangement according to FIG. 17, the resist-

_ance 28 of the voltage winding 27 of the voltage regu-

lator -has been replaced by the solencid 8 of the addi-
tional air valve. To enable adjustment of the resistance
to a suitable value, a resistance 35 may be connecied in
parailel to the winding, as is shown by dash lines. Con-~
sequently, no additional contact 25 is called for in this
circuit, such as is used in the circuit according to FIG. 11.

In the arrangement according to FIG. 18, the gener-
ator is provided with a voltage and current regulator 26
having a current winding 37, one end of which being con-
nected beiween the current winding 38 of the cut out
relay 21 and the plus-pole of the generator. The regu-
lator is provided with a movable contact 39 which vibrates
between two fixed contacts 4§ and 41, The field winding
42 of the generator 20 is connected between the plus-
pole of the generator and the movable contact 39 of the
regulator. The plus-pole of the generator is also con-
nected to the fixed contact 41, to which the other end of
the current winding 37 of the regulator 26 is connected.
The regulator is provided with a regulator resistor 30,
the one end of which being grounded and the other end
of which being connected to one end of the voltage wind-
ing 27 of the regulator, and with a regulator resistor 43
which is connected between the movable contact 3% and
the fixed contact 4¢ of the regulator, the fixed contact 49
also being grounded. In this known electric regulator
system the solenoid 8 of the additional air valve together
with a switch 16 closed by means of the gas pedal under
idling speeds is connected in parallel to the field winding
42 of the generator. By this system it is possible by
adequate adjusting of the spring and magnetic air gap
of the additional air valve to cause the additional air
valve to open during the decreasing of the high speeds
of the engine and at closed throttle valve. By also ad-
justing the air gap at open additional air valve, it is
possible, as stated above, to keep the additional air valve
cpen down to such speeds where there is a risk of the
engine stopping if additional air is supplied, e.g. if the
engine is very cold or the like. Besides the simple de-
sign the present system has the advantage of the idling
system being usable at speeds higher than the connecting
speed of the generator. :

The invention is not limited to the embodiments de-
scribed above and shown in the drawings, but may be
varied in its construction and details within the scope of
the invention. Thus the additional air valve nced not
be arranged directly on the intake manifold but may
have an arbitrary position and be connected to the intake
manifold by means of a pipe conduit. There may be
more than one additional air valve on the intake manifold,
should more than one air pert be found to be necessary.
The valve may also be located sideways, separated from
the intake manifold and have its outlet conduit connected
at a suitable point on the intake manifold.

What I claim is:

1. A multiple cylinder two-stroke internal combustion
engine comprising an intake manifold positioned to give
uneven distribution of fuel between the engine cylinders
at idling speeds whereby certain cylinders-fire unévenly
or not at all due to insufficient fuel supply and certain
cylinders fire unevenly or not at all due to overrich mix-
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ture, said intake manifold having at least one extra air
supply port therein offset with relation to the normal

?

intake from the carburetor of said engine to a position
adjacent cylinders firing irregularly or not at all at idling -

- speeds -due’ to. insufficient fuel supply and remote from
cylinders firing irregularly or not at all at idling speeds
due to overrich miixture, a valve positioned to control the
extra air supply port in said intake manifold, means oper-
-atively associated with said valve for opening it only at
idling speeds, and means for automatically operating said
valve opening means only at idling speeds, whereby cyl-
inders firing unevenly or not at all at idling speeds due
to overrich mixture are given the proper amount of extra
air to create a readily combustible mixture and cylinders
firing irregularly or not at all at.idling speeds due to
insufficient fuel supply are given such an amount of extra
air as 16 create non-combustible mixture, this extra air,
apart from'creating non-combustible mixtare increasing
the. pumping losses in the non-firing cylinders, thus in-
creasing the braking power on the cylinders given the
readliy combustible mixture.

2. A multlp‘e cylinder two-stroke internal combustion
engine comprising an intake manifold positioned to give
uneven distribution of fuel between the engine cylinders
at idling. speeds whereby certain cylinders fire unevenly
or not at all due to imsufficient fuel supply and certain
cylinders fire unevenly or not at-all due to overrich mix-
ture, said intake manifold having at least one exira air
supply port therein offset with relation to the normal in-
take from the carburetor of said engine to a position
adjacent cylinders firing irregularly or not at all at idling
speeds due to insufficient fuel supply and remote from
cylinders firing irregularly or not at all at idling speeds
due to overrich mixture, a valve positioned to control the
extra air supply port in said intake manifold, said valve
being adapted normally to close the port, a solenoid oper-
atively associated with said valve for opening it and means
responsive to the speed of the engine for energizing said
solenoid only at idling speeds, whereby cylinders firing
unevenly or not at all at idling speeds due to overrich
mixture are given the proper amount of extra air to create
a readily combustible mixture and cylinders firing irregu-
larly or not at all at idling speeds due to insufficient fuel
supply are given such an amount of extra air as to create
non-combustible mixture, this extra air apart from creat-
ing non-combusiible mixture increasing the pumping
losses in the non-firing cylinders, thus increasing the
braking power on the cylinders given the readily combus-
tible mixture.

3. An internal combustion engine as set forth in claim
2, wherein said means for energizing said solenoid com-
prises -a generator driven by the engine, 'a battery con-
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nected to said generator chargeable thereby, a cut out re- -

lay inserted between said generator and said battery for
disconnecting said generator and said battery upon low

generator voltage, and an adidtional fixed contact being .

provided in the cut out relay cooperating with the normal
movable contact, one winding end of the solenoid ‘being
connected to said: additional fixed contact and its. other
winding end. being connected to ground, said movable
contact of the cut out relay being adapted to make con-
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tact with said additional fixed contact of the cut out relay,
until he connecing number of -revolutions OL the gen-
erator has been reached.

4. An internal combustion engine as set forth in claim
3 wherein a resistance is .connected over the movable con-
tact of the cut out relay and its additional fixed contact.

5. An internal combustion engine as set forth in claim
2 wherein said means for epergizing said solenoid com-
prises a generator driven by the engine, a battery con-
nected to said generator chargeable thereby, and a cut
out relay inserted between said generator and said bat
tery for disconnecting said - generator and said battery
upon low generator voltage, said solenoid being connect-
ed between the cut cut relay and the plus pole of the bat-
tery, said solenoid being short-circuited when the connec-
tion ‘'speed of the generator has been reached.

6. An internal combustion engine as set forth in claim
2 wherein said means for energizing said solenoid com-
prises a generator driven by the engine, a battery con-
nected to said generator chargeable thereby, a cut out
relay inserted between said generator and said battery for
disconnecting said generator and said: battery upon low
generator voltage, and an -auxiliary relay being inserted
between the cut out relay and the battery to connect the
battery to. the solenoid when :the cut out relay is discon-
nected.

7. An internal combustion engine as set forth in claim
2 wherein said means for energizing said solenoid com-
prises a generator driven by the engine, a battery con-
nected to said generator. chargeable thereby, a cut -out
relay inserted between said generator and-said battery for
disconnecting said generator and said battery upon low
generator voltage, and a voltage regulator to control the
generator voltage, said -solenoid being connected between
the voltage winding of the voltage regulator and an addi-
tional fixed contact in the cut out relay

8. An internal combustion engme as set forth in claim
2 wherein said means for energizing said solenoid com-
prises a generator driven by the engine, a battery con-
nected to said gemerator chargeable thereby, a cut out
relay inserted between said generator ‘and said battery
for disconnecting said generator and said battery upon
low generator voltage, and a combined voltage and cur-
rent regulator to control the generator output, said sole-
noid being connected in parallel to the field winding
of the generator.
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