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My invention relates to power plants in motor
vehicles comprising an internal combustion en-
gine provided with a hydraulic gear. It has spe-
clal reference to heavy vehicles such as railroad
motor cars. .

In vehicles of this kind it is advantageous to
make use of a hydraulic transmission including
one or several hydraullc gears such as turbines
for converting the turning moment because of
their automatic adjustment of the transmission
ratlo between the primary and secondary twrn-
ing moments in dependence on the vehicle speed
and because of the driving force being not inter-
rupted. But the hydraulic transmission, just as
the electric transmission, as compared with the
plain mechanical transmission 1s connected with

the disadvantage of considerable loss in perform-.

ance because the highest attainable hydraulic ef-
flclency amounts to about 85 per cent. Further-
more, the curve of efficlency of a hydraulic trans-
mission used for such purposes from its highest
value declines on both sides, more or less.

That s why hydraulic transmissions were used
only for starting and over certain spheres of
revolutions, whereas in addition a mere mechani-
cal transmission was provided for the highest
speed for example and for certaln speeds fre-
quently used. Thus it becomes possible to at-
tain & good efficiency on certaln spheres of speed

by means of the mechanical transmission which

has ot much loss when the hydraulic device is
shut off. But such an arrangement has again
several other disadvantages. In some spheres of
the vehicle speed the output of the engine 1s not
utilized to its utmost because of the unfavourable
hydraulic efficiency, while In others the adapt-
abllity of the turning moment 1s missing owned
by the hydraulic transmission.

Object of the present invention 1s the elimina-
tion of these disadvantages and the compensation
for the loss in performance because of the low
efficlency of the hydraulic transmission, so that a
highly increased utilization of the motor output is
attained, as compared to the former power plants.

With the engines used so far, especially with
carburetor engines, the curve representing the
out-going performance 1s more or less bent in re-
lation to the axis of absclssas on which the num-
ber of revolutions is marked and it reaches a

vertex at & certaln number of revolutions which

15 close to the maximum number of revolutions.
The turning moment reaches 1ts maximum for ex-
ample at about 60 per cent of the maximum
number of revolutions. This has its reason in
that the cross section of the fuel admission inside
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the motor must not exceed a certain area so as
to avold precipitations in the carburetor and in
the intake which may occur because of the fuel
mixture and the vaporization having low speed at
low numbers of revolutions at which a high turn-
Ing moment s wanted when working with the
mechanical transmission, which might lead to
disturbances and loss in performance. On the
other hand when the carburetor is fully opened at
a medium number of revolutions the motor tends
to knock., Above the number of revolutions cor-
responding to the maximum turning moment the
performance of the motor is considerably lower
than 1t might be with larger cross sections, but
these cross sections had to be chosen smaller
with regard to good working at lower numbers of
revolution, Furthermore, the compression ratio
has to be chosen s0 low that a good running of
the motor at low numbers of revolutions and with
full opening of the carburetor 1s attalned. That
18 why at low numbers of revolutions the full mo-
tor performance which might possibly be reached
is not attained, so that the motor is reduced in
its efficiency.

The invention Is based on the followihg per-
ceptions: The relations between the secondary
number of revolutions to the secondary turning
moment of the hydraulic transmission (for ex-
ample turbine converter) is about cublcal, there-
fore it Is not necessary to choose dimensions for
the motor alming at a good running at low num-
bers of revolutions.

According to the invention the engine is pro-
vided with a fuel admission or charge of greater
volume than usual and furthermore, the com-
pression ratio i1s also Increased. Each of these
features causes an Increase in performance by
which the loss from the hydraulic gear is sub-
stantially compensated or even exceeded.

The larger fuel admission may be reached on
different known ways, for example by feeding a
larger amount of fuel or by Increasing the cross
sectionsg of the fuel leadings concerned (carbu-
retor, intake and valves). Thus no essentlal
losses will oceur up to the highest possible per-
formance, as compared to the theoretically possi-
ble best fuel admission, especially throttling losses
are avolded. Besides, the admission may stil]l be
Increased by adequate supercharging at the high-
er numbers of revolutions.

The compression ratio should be chosen ag high
as possible with regard to the highest numbers of
revolutions without taking into consideration
the running at low numbers and high perform-
ance,
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The invention allows for an increase in highest
performance with gasoline motors without super-
charging up to 30 per cent as compared to motors
having the normal curve, This curve of per-
formance which Is normally of hollow shape to-
wards the axis of abscissas is changed approxi-
mately to & straight line and when supercharg-
ing is appiied changes into a curve vaulted in the
direction towards the axis of ahscissas.

It becomes possible hy the invention to make
better use of the working features of the hydrau-
lic transmission because of the higher perform-
ance and also favourable features of the vehicle
equlpped with such transmission are galned, &s
for instance: great acceleration and low fuel con-
sumption.
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With motors which are not provided with
throttling regulaing means as of gasoline motors
but with other regulating means the lncrease in
performance attainable with & power plant ac-
cording to the invention may be a lttle lower;
but also with such motors performances are
reached which make the use of power plants with
hydraullc transmission possible and economical.
The transmission may include several hydraulle
gears or for instance a change speed gear in ad-
dition to an hydraulic gear,

I do not want to be limited to the details de-
scribed as many variations will occur by those
gkilled in the art.

KARL MAYBACH.



