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1 Claim.. (ClL 73—212)

The present invention relates to apparatus
for indicating the consumption of liquid fuel in
internal combustion engines of the type in which
the fuel Is vaporized in a carburetor, and in par-

5 - ticular the invention concerns with propelling
engines such as used in motor cars, motor boats
or aeroplanes.

It is the primary object of the invention to
provide an apparatus by means of which the fuel

10 consumption per revolution of the. engine or per
unit of length of the road passed by a motor ve-
hicle can be easily ascertained at any time the-

engine is in operation. A further object of the '

invention is to provide an apparatus for the pur-

15 pose indicated, which is of simple construction
and readily applicable to existing engines and
which . directly indicates the fuel consumption
in, for instance, gallons per mile or miles per
gallon. :

go I attain these objects by mechamsm illus-
trated in the accompanying drawings, in which:

Fig. 1 is a vertical section of the apparatus;

Fig. 2 shows, to a larger scale, a detail of
the novel apparatus;

25 ~Fig. 3 is a section taken on the line 3—3 of
Mg 2;

Fig. 4 is a diagram lllustratmg certain pres-

sures in relation to the position of the throttle
~ valve of the carburetor; and
80 Fig. b is another embodiment of the invention.

Referring first to Fig. 1, I have illustrated
a carburetor of a well-known type, generally de-
noted by C and including gasoline inlet {0, float

. chamber (I, float 12, float valve 18, compound

a5.nozzle 14, idling nozzle 15, air intake 16, choke
tube 17, and throttle {8, The carburetor itself
forms no part of the invention and may be of
any desired type. 19 indicates the inlet pipe for
the mixture of gasoline vapor and air, said pipe

40 being connected to the intake manifold (not
illustrated) of the engine.

A pipe 20 is connected to the choke tube 7
by means of a nipple 21 screwed through the
wall of the pipe 22 and secured in proper posi-

45 tion by a nut 23. A pipe 24 is connected to the
inlet pipé 19 at-a place behind the throttle 18,

counted in the direction of flow of the combus-

tion gases. A nipple or joint 25, which is secured
in its position by the nut 26 and connected to

. 50 the pipe 24 by the nut 27, has a central passage

- 28. which communicates with the inlet pipe (9
through a small aperture 28 extending at right
angles to the longitudinal direction of the pas-
sage 28 and located in or near the centre of the

85 pipe 19 (see Figs. 2 and 3). As will be seen from

the drawing, the nipple 25 can easily be adjusted
so that the axis 30 of the aperture 29 will form
any desired angle « with the direction of flow of
the combustion .gases through the inlet pipe 19,
said direction being substantially parallel to the

longitudinal axis 3{. Nipple 25 is provided with.

a hexagonal portion 34 by which the nipple may
be turned to vary the direction of axis 30..

The pipes 20 and 24 are connected to a differ-
ential gauge 32 including a scale 33 and a point-
er 34 and adapted to indicate the difference be-
tween the pressure prevailing before the throttle
{8 and tHe pressure behind the throttle. The
gauge 32'is conveniently placed on the instru-
ment panel. As will be seen from the following
consideration in connection with the diagram

10

5

shown in Fig. 4, any pressure difference indicated

by the gauge 32 corresponds approximately to
a certain fuel consumption per revolution of the
eéngine. . ‘

In PFig. 4, the abscissae of the coordinate sys-

“tem represent the position of the throttle i3 and

the ordinates thereof represent pressure in col-

‘umn of mercury indicated in millimetres. (/1

indicates the position in which the throttle is
full open, whereas at & the throttle entirely
closes the intake to the engine.

The curves p1 and p1’ indicate the static pres-
sure prevailing before the throttle 18, and the
ctirves p2 and p2’ indicate the static pressure be-
hind the throttle, both at two different but con-
stant speeds of the engine, n and n’, respec-
tively, the speed n’ being higher than n. If the
engine speed is assumed to be constant, the po-
sition of the throttle is a measure of the load on

~ the engine.

At a position of the throttle corresponding to
A and with the speed of the engine being n, the
difference between the pressures before and be-
hind the throttle is indicated by the Iline
a=p1—p2. When the engine runs at the speed
n’, the same pressure difference is obtained at
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the throttle positicn B where b=p1’—p2'=a. If .

Q and @’, respectively, denote the corresponding
quantities of fuel flowing to the engine per unit
of time, the fuel consumption per revolution -wiil
be

Q_¢'

n o

It follows therefrom that the pressure difference

p1—p2 indicated by the differential gauge 32 is

. ameasure of the fuel consumption per revolution

and consequently also per unit of length of the
road on which a motor car or the like runs, pro-




vided that the ratio of gear of the transmission
between the engine shaft and the driving axle
is not changed. .
The above statement holds true approximately
only. However, compensating means can be eas-
ily provided such that the values indicated by
the gauge will correspond exactly or almost ex-

- actly to the real fuel consumnption. In the em-
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bodiment shown, such compensation is obtained.

by varying the angle a« between the direction of
flow of the combustion gases and the longitudi-
nal axis of the aperture 28. The less the angle
a, the greater will be the pressure acting on the
gauge due to the kinetic energy of the mixture.
In this way, the aperture 29 can be adjusted,
and the gauge calibrated, such as exactly to in-
dicate the consumption of fuel, for instance in
gallons per mile or miles per gallon, which con-
sumption can- be directly ascertained on the
gauge.

In case of motor cars, the pipe 24 can be con-
nected to the intake tube (8 at the place where
the pipe, through which the vacuum windshield
wiper is actuated, is connected to the tube {9,
whereby the provision of a special aperture in
the wall of the tube 19 is avoided.

While the embodiment of the invention de-
scribed above is constructed in accordance with
theoretical considerations, I have found that

the same resul{s can be obtained by means of &

simple vacuum gauge which is arranged to be
actuated by the pressure prevailing behind the
throttle §18 only. Such an arrangement is shown
in Pig. 5.

C again denotes & carburetor which is of the
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same type as that illustrated in Flg. 1. 35 is
& vacuum gauge which by means of a pipe 24’ is
connected to the inlet pipe 19’ at a place behind
the throttle 18’. The connect®n between the
pipes 24’ and (¥’ is effected by a nipple 28’ pro-

vided with an aperture 28’ the position of which

can be varied in the same manner and for the
same purpose as described in conjunction with
the aperture 29 of the embodiment shown in
Pigs. 1 to 3. In a certaln position of the aper-
ture 28, which position must be ascertained ex-
perimentally, the gauge can be calibrated so that
it directly indicates the fuel consumption.
What I claim is:

- .An instrument for indicating the fuel consump-
tion .of an internal combustion engine having a
carburetor and a throttle valve between the car-
buretor and the inlet pipe of the engine, said in-
strument including & pressure gauge, g tubular
member for connecting said gauge with the in-

10

20 -

let pipe, said tubular member having a rotatable -

adjustable portion extending into the inlet pipe

and provided with an aperture adapted to be

directed against the direction of flow of the com-
bustion gases, and means for turning the rotat-
able porticn of the tubular member to vary the
direction of said aperture relative to the direc-
tion of flow of the combustion gases whereby to
vary the ratio between the static pressure and
the kinetic pressure acting on the gauge, and
to insure an accurate indication of the fuel con-
sumption on the gauge irrespective of the type of
engine with which the gauge is associated.
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