PUBLISHED
JUNE 1, 1943,

BY A, P. C.

G. WUONSCH

CONTROLLING OR REGULATING DEYICE FOR

INTERNAL COMBUSTION ENGINES
Filed Jan. 26, 1940

9
— -
26
21
25
23 19
/ 20
13 18
2 Y ‘ 124
i
v B

Serial No.
315,835

2 Sheets-Sheet 1

/nventor:

G urdo Warnsch

By [:2222?:22:53¢:52>Z’L4L’7

AITorney




PUBLISHED
JUNE 1, 1943.

BY A. P. C.

56

1o

T

12

Serial No.
315,835

2 Sheets—-Sheet 2

G. WUNSCH
CONTROLLING CR REGULATING DEVICE FOR
INTERNAL COMBUSTION ENGINES
Filed Jan. 26, 1940

g
% 2 /21
/ —1
A
7 7 I
3 28 |28 ]
18 29
2 3o
2
S A3 ] [baand 24
! TR
T dl
- ! 22
20'
15, w] 3427 35
k3 * 16
15
Fig.2
/nventor:

Guedo Wyurnsch

[P Pl reers

..
< AHorney




Published June 1, 1943

Serial No. 315,835

ALIEN PROPERTY CUSTODIAN
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Guido Wiinsch, Berlin-Wannsee, Germany;
vested in the Allen Property Custodian

Application filed Yanuary 26, 1940

This invention relates to improvements in or
relating to controlling or regulating devices for
internal combustion engines of the kind in which
ah air quantity regulating element and a fuel
regulating element ark provided for controlling
the air supply and the fuel feed, respectively.

The invention alms at providing means for
controlling the pressure drop determining the
inflowing alr quantity regardless of any pres-
sure fluctuation in the intake conduit resulting
from pressure fluctuations in the combustion
chamber of the engine,

A further object of the Invention is to provide
means for simultaneously adjusting the air con-
trolling element and the fuel controlling element
and for malintalning a constant pressure drop
at sald air element as well as at sald fuel element.
In this way the position of the air element and
yf the fuel element, respectively, is proportional
to the amount of air or fuel flowing in,

Another object of my Invention is to provide
means for the avoldance of an overcharging of
the engine as soon as the air controlling element
reaches Its terminal open position,

Other aims, advantages and objects of my in-
ventlion will now be more fully explained with
reference to the accompanying drawings, in which

Fig. 1 Is a sectional view of one embodiment
of the invention comprising an air controlling
element and & throttling member in the air In-
take condult;

Flg. 2 1s a sectional view showing another em-
bodiment comprising only one throttling mem-
ber in the alr intake conduit, and

Fig. 3 shows a detsil of the emhodiment ac-
cording ta ¥ig. 2.

In controlllng or regulating devices it is im-
portant that the air and fuel elements be so
adjusted that the air quantity and the fuel quan-
tity are correlated at all engine loads in order
to ensure an economic operation of the engine.
To this end it does not suffice to positively couple
the alr member and the fuel member so as to
ensure a simultaneous adjustment of both sald
members. In this manner a correct ratio be-
tween the alr quantity and the fuel quantity can
only be obtalned if the pressure drop at the air
controlling member and that at the fuel eon-
trolling member rcmain constant in all positions
of sald members. In the well known devices of
this type this condition 1s not existent due to
the fact that the influx of the combustion air
into the combustion chamber of the engine fluc~
tuates with the number of revolutlons, wherefore
the couplihg of the air controlling €lement and
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the fuel controlling element referred to is In-
adequsate.

In order to eliminate this drawback, the pres-
ent Invention aims at providing pressure sensi-
tive means responsive to the pressure in the air
intake condult in front of the alr controlling
element for automatically controlling the pres-
sure drop determining the inflowing air quantity
in the Intake conduit regardless of any pressure
fluctuation reswlting from the pressure varlation
in the engine’s combustion ¢hamber.

There are two possibllities for realizing thils
inventive principle:

(1) The pressure sensltlve means referrad to
may be used for maintaining a constant pressure
drop &t the alr controlling element so that the
air quantity is merely dependent on the cross
section adjusted by the air controlling element,
In other words, the air quantity supplled s al-
ways proportional to the position of said element.

(2) Instead of malntalning constant the pres-
sure drop and varying the cross sectlon for con-
trolling the air quantity, it is also possible to
maintain the cross section constant and to con-
trol the alr quantity by verying the pressure
drop. In the latter event the pressure sefisitive
means will be combined with means for varying
the so-called adjustment value, i, a. the value of
the absolute pressure te be maintalned constant
by the air element.

Referring now to the drawings, Flg. 1 shows
an embodiment based -on the first mentioned
principle. The air Intake conduit | leading to
the engine (not shown) is provided with a but-
terfly valve 2 rotatably mounted about a fixed
axle 3. Fastened to the valve 3 1s-a cam 4 en-
gaging one end of a lever B; the other end of
which engages s fuel control needle 8 having
a spring T which holds In engaging relation the
lever § and the needle 8 as well ga the cam 4,
The lever 5 has an axle 6 supported in any con-
venlent manner by the conduit |,

A rod 8§ linked with the eam 4 may be man-
ually operated for adjusting the wvalve 2 and
the fuel needie 6 In response to the engine load,
If for instance the rod 9 is moved In the dires-
tion of the arrow 2z, the valve 2 will be further
opened and at the same time the lever § moves
in a clockwlse directlon so thas the spFing 1
further lifts the needle 6, thereby Increasing the
fuel eross section,

It may be pointed cut that the controlling
curve d4a of the cam § may be formed if; acoord-~
ance with any destred vatlation -of the fusl-gir
ratlo upon the simultanecus adjustrhent of the
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valve 2 and the needle 6. It may, for instance,
be desirable to enrich the fuel-alr mixture as
a function of the cross section controlled by the
valve 2.

The fuel enters & float chamber 10 of the well
known type comprising a float for maintaining a
constant level in sald chamber. A channel I
leads from said chamber to the needle 6 and com-
municates with the conduit 12 which in turn com-
municates with the conduit | so that the fuel con-
trolled by the needle 6 enters into the combustion
alr flowing through the intake condult I.

Accordlng to the invention, beslde the butter-
fly valve 2 a second throttling member 13 is pro-
vided In the conduit | behind the valve 2. The
second member 13 will be automatically con-
trolled in such manner that the pressure drop at
the main valve 2 (to be manually adjusted) re-
mains constant in all positions of said valve. To
this end & pressure sensitive means is provided—
shown to be a dlaphragm |3—arranged in a cas-
ing 15 the left hand chamber 16 of which com-
municates with the conduit | and comprises a
compression spring 171 exérting a force on said
dlaphragm. The right hand chamber 18 of the
casing 15 1s In communication with the outer air
via an orlfice 19, so that the pressure in I8 is
equal to the atmospheric pressure.

The device described operates as follows: Be it
assumed that the suction behind the member 13
increases due to an increase {n the number of rev-
olutions. Such a change of suction will likewise
result in a suction increase in front of the mem-
ber 13, L, e. behind the main valve 2, whereby the
pressure drop at 2 will be Increased. Any pres-
sure variation in front of 13 acts upon the dia-
phragm I4. In case of a suctlon Increase, the
pressure variation exerts a force on the dia-
phragm In the direction toward the conduit I, so
that an anti-clockwise rotation s imparted to the
member 13. Therefore the cross sectlon con-
trolled thereby will be decreased and accordingly
the suction between 13 and 2 will again be de-
creased until the predetermined pressure drop to
be melnatined at 2 15 restored. =

As will be readily understood fromn the forego-
ing, the member 13 does not only control the
pressure drop at the main valve 2, but likewise
that at the fuel needle B, since the condult 12 is
connected to the part of the Intake conduit | in
which the pressure is maintalned constant by
means of the member 13.

Obviously the member 13 upon an anii-clock-
wise movement may Influence the pressure drop
at the maln valve 2 unt!il it reaches its terminal
open position. As soon a8 this position is reached,
the cross sectlon controlled by the member 13
cannot be further increased. Therefore it Is pos-
sible that in the completely open position of the
member 13 the pressure drop at the main valve
2 does not remain constant. In order to over-
come this difficulty, additional means are pro-
videqd for closing the fuel needle 8 and the main
valve 2 as soon as the member 13 approaches its
terminal open position. In the embodiment ac-
cording to Fig. 1 this auxillary means comprises
a stud 20 fixed to the dlaphragm 14 in the cham-
ber I8, said stud belng adapted to engage upon &
nearly full right hand stroke of the diaphragm 14
a lever 21, the lower end of which is by means of a
spring forced against a stop 23. The lever 21 Is
linked to the rod 8 and connected to any suitable
controlling rod 24 to be manually operated by the
gas lever 26, Upon adjustment of the gas lever
26 the lever 21 rocks about the stop 23 as a pivot
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point. As soon as the member 13 approaches
its terminal open posltion, the stud 240 shifts the
lever 21 away from the stop 23, thereby rocking
it about the point 2§ in an anti-clockwise direc-
tion so that the main valve 2 and the fuel needle
6 are closed.

Fig. 2 represents another embodiment based
on the principle according to which the cross sec-
tion of the intake air flow remasains always con-
stant, whilst the alr quantity is contrclled by
varying the pressure drop determining the Intake
alr flow. '

The various parts of this embodiment also
mentioned above In connection with Fig. 1 have
the same reference numerals and therefore need
not be enumerated in distinction from Fig. 1.
The main air valve 2 is dispensed with so that
the air inflow is only controlled by means of the
throttle member 13 operatively connected to the
diaphragm (4 In the same manner as described
with reference to Fig. 1. Whilst the main valve
2 was provided for varying the air inflow by vary-
ing its cross section, the embodiment according
to Pig. 2 leaves the cross section of the Intake
opening of the conduit { unchanged. The pres-
sure drop of the air intake through sald un-
changed cross section will be determined by the
position of the thirottling member 13. Instead of
the compression spring 17T in the chamber 16 (Fig.
1), a tension spring 27 Is arranged in the cham-
ber 18 as shown in Fig. 2. The tenslon force of
this spring corresponds to the counterforce ex-
erted by the suction in the chamber (6. As lphg
as the tension force of sald spring 21 remains
unchsanged, the position of the throttling member
13 likewise remains unchanged so that the pres-
sure in front of the member {3 and the pressure
drop at the intake opening of the conduit [ re-
main constant. As may be readily understood,
by any change in the tension force of sald spring
27 a corresponding variation of said pressure drop
and of the air quantity flowing {n will bs ob-
tained. Accordingly means are provided for
varying the initial tension of the spring 21 in re-
sponse to the air quantity to be supplied, In
the same manner as shown in Fig, 1 these means
are controlled by the gas lever 26. The rod 24 op-
eratively connected to the gas lever is linked to
the lever 21 as at 25. The lever 21 is connected
to a cam 28 by means of & link 28, said cam being
rotatably mounted at 30 and engaged by a roller
31 provided at the end of a lever 32. This lever
is swingably mounted at 33 and engages with its
fork-shaped lower end s sleeve 34 slidably mount-
ed {n a housing 3% fastened to the diaphragm
casing 15. The tension spring 27 being fastened
to the bottom 34 of said sleeva 34, any displace-
ment of the sleeve due to & contrelling movement
of the gas lever results In a corresponding change
of the inltial tension of the spring and accord-
ingly In a corresponding change {n the pressure
drop as well as in the air quantity flowing in.

The lever 21, in a manner similar to that shown
in Fig. 1, is held ln contact with a stop 23 by
means of a spring 22° (eorrespending to the
spring 22 of Fig. 1). :

If now for instance the gas lever is depressed,
the lever 21 and the cam 28 rock in a clockwise
direction so that the lever 32 rocks in an anti-
clockwise direction and displaces the sleeve 34 to
the right. As a resullt the initlal tension of
the spring 21 i{s Increased and the throttling
member 13 Is further opened until the suction in
the conduit | and in the diaphragm chamber 16
reach the greater value necessary to restore the
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equllibrium. An Increased suction in the con-
dult ! results in an increased amount flowlng in,

At the same time the fuel quantity controlled
by the needle 6 will be correspondingly increased
as shown in Fig. 2, the clockwlse movement of
the lever 21 is varied by a movement of a bell
crank lever 38 in like direction so thal the spring
1 as described in connection with Fig. 1 raises the
needle B.

With reference to the auxiliary means (stud
20) for additionally influencing the controlling
operation, the embodiment according to Plg, 2
likewise corresponds to that of Fig. 1. As may
be seen from Fig. 2, the dlaphragm 14 15 again
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provided with a stud 20’ into the path of which 15
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projects the lower end of the lever 21, so that,
as described above, this lever will be rocked in
an anti-clockwise direction about the stud 23 as
pivot point as soon as the stud 20’ contacts with
the lever 21 immediately before the controlling
member 13 reaches its terminal open position.
The cam 20 provid=d for varying the initial
tension oi the spring 1 may also be used to
serve the same purpose ag the cam 4 in the ar-
rangement according to Fig. 1. The form of the
controlling curve of the cam 28 should there-
fore be In accordance with the variations of the
fuel-air ratlo as described In detail with reference
to Fig. 1.
GUIDO WUNSCH.



