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This invention relates to internal combustion
engines of the fuel injection type, especially those
deslgned for aircraft, in which the air is precom-
pressed by using a blower. In these engines it
is usual when providing automatic regulation to
control the fuel quantity to be delivered for each
working stroke in dependence on thc specific
weight of the air in the intake pipe. This is
done mostly in such a manner that tlic control
piston for example of a servomoter operating
under oil pressure is displaced through the action
of 2 measuring gauge belng exposed to the influ-
ence of the air condition in the charging pipe
of the engine, thus releasing the pressure fluid
to take the corresponding ways to the working
cylinder. The delivery quantity of the injection
pump is then controlled by the working piston
which causes the piston valve being returned to
neutral position by means of a simultaneously
moved cam with the help of a resetting lever,

With this method the fuel distribution will
be correct as to the quantity, the temperature in
charging pipe however, which is responsible for
the thermal load of the engine, is not considcred
as for instance with an increasing temperature
of the outer air the charging pressure regulator
will maintain constant the speciflc weight of air
by increasing the charging pressure in the charg-
ing pipe of the engine. The injection pump regu-

lating device for this reason will not influence :

the fuel distribution each revolution, though in
this case an enrichment of the mixture is neces-
sary to prevent a thermal overstraining with
maximum output yield.

T'o remove this drawhack the invention pro-
vides an additional influencing on the injecticn
pump regulating device which is responsive to
the specific weight of the air in the charging pipe
of the engine, by a regulating value resulting from
the temperature prevailing in advance of and
beyond the charging blower. To meet this object
there is arranged in the air intake pipe and in
the charging pipe a thermostat of known con-
struction consisting of a cylinder to one end of
which a corrugated tube is filxed. This tube is
closed at its end face by a piston the rod of which
projects from the cylinder and is subject to longi-
tudinal movements in accordance with changes of
temperature. The two thermostats are connected
by rods in such a way that the reaction of the
thermostat In the air intake pipe controls the
initial adjustment of the thermostat in the charg-
ing plpe and then starting from the varied ini-
tial adjustment also the thermostat in the charg-
tng pipe will be able to respond. The composed
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movement is used to correct the adjustment of
the quantity of fuel delivered by the fuel pump
which adjustment is effected by the barometric
capsule by means of a further linkage.
Supposing an increase in temperature will oc-
cur in the charging pipe before reaching the rated
hcight owing to an Increased engine speed when
the charging pressure remains constant this
means in the case of regulating devices known
hithetrto which respond only to the specific weight
of the air, that no variatioh in the fuel sup-

ply takes place as the specific weight of the air-— -

to which the Injection pump governor is respon-
sive—is maintained cohstant by the charging
pressure regulator. The real state of things is
that the increase in temperature associated there-
with causes increased thermal load on the en-
gine which is taken into accecunt by this inven-
tion as the fuel supply is influenced by the ther-
mostat in the charging pipe thus being deter-
mined an enrichment of the fuel air mixture
which consequently will ensue an internal cooling
of the engine.

If there occurs for instance a departure from
the normal ratio between the charging pressure
and the temperature in the charging pipe this
means that without the consideration of the tem-
perature in the air intake and the charging pipe
according to the inventlon, which represents a
regulatiocn in accordance with the temperaturc
determining the thermal load con the engine, the
fuel quantity delivered would be likewise unsuf-
ficient. An overloading of the engine however
will be efficiently eliminated by the consideration
of the temperature as rcgulating value accord-
ing to the inventicn, thus maintaining notwith-
standing an optimum output in every case,

The device according to the invention for uti-
lizing the temperatures in the air intake and
the charging pibe as regulating value consists
as shown in the accompanying drawing of a ther-
mostat | in the air intake pipe 8 and of a thermo-
stat 2 in the charging pipe 4 which for instance
are connected in such a way that the inftial
adjustment of the thermostat 2 is varied by the
rcds 5 owing to the reaction of the thermostat
I. From this new initial adjustment the thermo-
stat 2 will respond separately and the resulting
movement will be transmitted by the rods 6 to
the regulating device.

This value is now taken into account in such
& manner that the movements transmitted by
the rods 6 is imparted through the bell crank
lever T to a pivot arm 8. The pivot arm 8 serves
as intermediate member between the barometric



\f

2 288,979

capsule 8 responding to the alr condition in the
charging pipe and the resetting lever 10 which
abuts with one end on the cam 12 conhected
for positive movement with the working piston
11 and is pivoted with its other end to the piston
valve 13. The known regulating operation of
the barometric capsule % on the piston valve
13 according to which the working piston H
is displaced by the pressure fluld which causes
the fuel supply of the injectlon pump to be
varied by the piston rod 14 is no longer effected
directly according to the invention but the pin
15 moved by the barometric capsule 8 abuts
against the arm 8 and this arm on lts part in-
fluences by means of Its end 16 opposite its hinge
point with the bell ¢crank lever 7 the resetting
lever (0.

From this arrangement and from the fact that
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the variatlons caused by the temperature in the
alr intake pipe and In the charging plpe are con-
sidered for there follows an additional influence
on the effectlve lever arm of the barometric
capsule 8 controlling through the pin 18 the pis-
ton valve |13 and thus by the correct metering
of the fuel supply for each working siroke the
disadvantageous stralning of the engine referred
to in the foregolng is eliminated.

In addition it may be mentioned that by an
appropriate selectlon of the dimenslons of the
arms of the bell crank lever T which transmits
the movement imparted by the rods 6 to the
intermediate arm 8, 1t is possible to glve the
regulating value resulting as described above
every desired possibility of action.
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