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To all whom it may concern:

Be it known that I, Freperick Henry
Ro¥cE, a subject of the King of Great Brit-
ain and Ireland, of Osmaston, Derby, Eng-
land, have invented certain new and useful
Improvements Relating to Internal-Combus-
tion Engines, of which the following is a
specification. :

This invention relates to internal combus-
tion engines particularly those used on air-
craft, in which difficulties are experienced
owing to a reduction of the pressure of the
air drawn into the induction pipe conse-
quent on a decrease of atmospheric pressure
at higher altitudes. The invention has for
its object to maintain a constant induction
pressure in the air supply to the engine not-
withstanding & considerable reduction of at-
mospheric pressure due to increased altitude
and although ‘more especially inftended to
work with an engine designed for a pressure
less than sea-level pressure, it may also be
adapted for use with engines designed for
other atmospheric pressures. :

In considering the size of such engines it
is observed that the cubic capacity of the
cylinders for a given power will be larger
or smaller according to whether the engine

is designed for a lower or higher induction.

pressure but in the former case the cylinders
would be of lighter construction than in the
latter case owing to the stresses being
lighter. ‘ :

Previous devices other than the one re-
ferred to below have aimed at securing and
maintaining the required pressure in the
induction pipe (whether at or above sea-
level atmospheric pressure) by means of a
pump, blower, or other device capable of
producing a pressure at all altitudes in ex-
cess of the required pressure, with a relief
valve operated to open (by means of an
aneroid subjected to the pressure in the in-
duction pipe) when the pressure therein is
in excess of that required, and in one device
the supply to the induction pipe was from
a chamber containing air at a pressure in
excess of the required pressure through a
valve actuated to open by means of a sole-
noid and an electric circuit which has alter-

‘nately broken and completed by the con-

traction and expansion of an aneroid sub-
jected to the pressure in the induction pipe,
so that the required supply of air in said
induction pipe was dependent upon the fre-

quency with which the valve opened and the
duration of the openings.

According to the present invention the
engine has interposed between the induction
pipe and the air supply (the air supply
being either from the atmosphere direct or
from a compressed air reservoir according
to the design of the engine) and in connec-
tion with the induction pipe, a chamber fur-
nished with a valve opening to the air sup-
ply, which valve can assume, within its op-
erable limits, any degree of opening, and
which will, in any conditions of air pressure
on the outer side thereof assume and: (sub-
ject to minuate oscillations) maintain the
degree of opening required to control the
inflow so as to produce the required pre-
determined pressure within the chamber and
consequently in the induction pipe. The
valve aforesaid is operated by means of an
aneroid or other instrument actuatable by
its pressure of environment, and subjected
to the pressure in the chamber with inter-
vening or connecting mechanism. A second
or supplemental valve may be used opening
to the external atmosphere and controlled
by a spring or other suitable mechanism
adjustable to open when the external pres-
sure exceeds the internal pressure either ac-
tually- or by a predetermined amount ac-
cording to whether the engine is designed
for an induction pressure equal to or exceed-
ing that of sea-level atmospheric pressure
or for an induction pressure less than that
of sea-level atmospheric pressure.

In the preferred form of the invention the
movement of the aneroid or other mechanism
is utilized by the making or breaking of an
electric circuit energizing a solenoid which
controls the piston of an oil pressure cylin-
der mechanically connected to and adapted
to open or close the first mentioned or main
valve. By this means there is ample force
available for operating the regulating valve
and retaining it in the desired position with
certainty and reliability. )

The drawing accompanying this specifica-
tion is a vertical section showing an example
of the invention  applied to an engine in

which the induction pressure is below that

of sea-level atmospheric pressure.

@ designates the carbureter, a* the petrol
nozzle thereof; a® the float tank, a* the
flange for connection to the induction pipe

of the engine, and a* the throttle valve. &
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designates the air chamber, ¢ is the second or
stpplemental valve opening inwardly and
normally held elosed by the spring ¢t which
is adjusted to allow the valve to open when
the difference between sea-level atmospherice
pressure and the predetermined pressure for
which the engine is designed is exceeded 5 ¢2
designates a connecting rod connecting the
alve ¢ to a dash pot ¢*; d is a valve between
the air chamber & and the main air inlet and
connected by the rod system ', ¢* and d* 1o
the piston ¢! of the oil pressure cylinder ey
¢® and ¢® are respectively the inlets and out-
lets for supply and exhaust of the oil to and
from said pressure cylinder, the supply be-
ing for example supplied from the forced
lubrication system of the engine. ¢t is the
valve controlling said inlet and outlet and
connected by a rod f* to the core of a sole-
noid g, A is an
extremity and adjusted to make contact be-
tween the contact points or terminals % and
%?* when the pressure in the chamber b is be-
low the predetermined amount, j is a battery
having one pole connected with the terminal
I of the aneroid and the other through the
solenoid ¢ with the aneroid at A* and through
the aneroid with the terminal 42, 7 is a dash
pot piston connected by means of rod I* and
lever 72 pivoted at &* to the rod @2 to modify
the movement of the valve d. m is a spring
which operates the piston ¢! in cylinder ¢ in
one direction when the oil exhaust is open.

The operation of the mechanism described
is as follows:—Assuming the valve d to be
closed, on rotating the crank shaftin order to
start the engine, a Teduction of pressure
takes place 1n the chamber 0 causing the
automatic valve ¢ to open. The engine will
then start by drawing air through said valve
¢ and will continue to run until the valve &
comes into operation. While the engine is
obtaining supply of air through the valve ¢
and the pressure in the chamber & is below
the predetermined amount, the electrical con-

tacts & and %2 will be closed, and accord--

ingly the solenoid ¢ will be operated to
move the valve ¢* to open the inlet port ¢
and close the exhaust port ¢ As the pres-
sure increases in the oil pressure system of
the engine the valve d will be opened by the
piston ¢, and this opening movement will
continue until the pressure in the chamber
b reaches the predetermined pressure where-
upon the valve ¢ will be closed by its spring
¢* and the air supply to the chamber b will
be entirely controlled by the valve d. Should
the pressure in the chamber & exceed the pre-
determined amount, the aneroid or other
mechanism provided will separate the con-
tacts & and &2 whereby the solenoid will be
deénergized ; the supply and exhaust valves
e% e of the oil pressure cylinder ¢ will be
respectively closed and opened and the valve
d under the influence of the spring m will

aneroid box fixed at its lower.

1,304,808

be closed until the consequent reduction of
pressure in chamber ) reverses the action of
the aneroid or other instrument and appur-
tenant parts and again opens the valve d.
As a result of this action the valve ¢ will
adopt the correct position to maintain the
pressure within the reservoir as predeter-
mined and the power of the engine will be
constant. for all aititudes up to the point
where the atmospheric pressure is less than
the pressure in the chamber.

In case of failure on the part of the aner-
oid or other instrument and mechanism op-
erating the valve ¢ the engine will continue
to run by drawing air through the valve ¢
but the power of the engine under these con-
ditions will vary inversely to its altitude.

Where the pressure of the air in ihe in-
duction pipe is to be maintained at sea-level
atmospheric pressure or a higher pressure
means are provided for supplying air at sea-
lovel or a higher pressure to the outer side
of the main valve d, one known method of
effecting which is to interpose between the
main air intake d* and the said main valve a
compressed air chamber in which air at a
suflicient pressure is maintained by a pump
driven by the engine.

The constant pressure in chamber 3 may
be utilized as a means of equalizing the pres-
sure in the petrol feed system so that the
pressure in the fuel tanks is not affected by
changes of altitude. A convenient method
of doing this is to connect the relief
valve on the fuel tanks to the chamber
and also, if necessary, connect the relief
valve of the air pump (if any), which sup-
plies the fuel tank, to the chamber. By
means of a pipe or passage shown in the
drawing at a® pressure in the float chamber
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can be maintained the same as that in the .

chamber . Thus the petrol supply to the
jet is maintained at a constant pressure.

What I claim as-my invention and desire
to secure by Letters Patent of the United
States is:—

1. In an internal combustion engine hav-
ing an induction pipe and means for supply
of air thereto, the combination of an air
chamber interposed between said pipe and
air supply means, an air valve in said cham-
ber and means within the air chamber actu-
atable by pressure of environment and in-
cluding an electric ecircuit and solenoid
adapted to cause said valve to assume and
maintain an area of opening dependent on
the pressure in the chamber: said area of
opening increasing if the pressure falls and
decreasing if said pressure exceeds a pre-de-
termined pressure.

2. In an internal combustion engine hav-
ing an induction pipe and means for supply
of air thereto, the combination of an air
chamber interposed between said pipe and
air supply means, an air valve in said cham-
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ber, - . -
by pressure of environment and including
an electric circuit and solenoid adapted to
cause said valve to assume and maintain an
area of opening dependent on the pressure
in the chamber: said area of opening in-
creasing if the pressure falls and decreasing
if said pressure exceeds 2 pre-determined
pressure, and a supplementary valve adapted
to admit air to said chamber when the ex-
ternal atmospheric pressure exceeds the in-
ternal pressure in the induction pipe.

3. In an internal combustion engine hav-
ing an induction pipe and means for supply
of air thereto, the combination of an alr
chamber interposed between said pipe and
air supply means, an air valve in said cham-
ber, means within the air chamber actuatable
by pressure of environment and including
an electric circuit and solenoid adapted to
cause said valve to assume and maintain an
area of opening dependent on the pressure
in the chamber: said area of opening in-
creasing if the pressure falls and decreasing
if said pressure exceeds a pre-determined
pressure, and a supplementary valve adapted
o admit air to said chamber when the ex-
ternal atmospheric pressure exceeds the in-
ternal pressure in the induction pipe by a
pre-determined amount.

4. In an internal combustion engine hav-
ing an induction pipe and means for supply
of air thereto, the combination of an alr
chamber interposed between said pipe and

air supply means, an air-valve in said cham-
ber and means for actuating said valve to
cause same to assume and maintain an area
of opening dependent on the pressure in the
chamber said actuating means comprising
an aneroid in the chamber, an electric circuit
containing said aneroid, a solenoid in said
circuit, an oil pressure cylinder having inlet
and exhaust ports, a piston in said cylinder
connected to said valve and adapted to op-
erate same against spring reaction and a fur-
“ther valve operated by the solenoid to cen-
trol the aforesaid ports.

means within the air chamber actuatable

S

5. Tn an internal combustion engine hav-
ing an induction pipe and means for supply
of air thereto, the combination of an air
chamber interposed between said pipe and
air supply means, an air-valve in said cham-
ber and means for actuating said valve to
cause same to assume and maintain an area
of opening dependent on the pressure in the
chamber, said actuating means comprising
an aneroid in the chamber, an electric eircuit
containing said aneroid, a solenoid in said
circuit, an oil pressure cylinder having inlet
and exhaust ports, a piston in said cylinder
connected to said valve and adapted to oper-
ate same against spring reaction, a further
valve operated by the solenoid to control the
aforesaid ports, and a supplemental spring-
loaded air valve adapted to admit air to the
chamber aforesaid when the external atmos-
pheric pressure exceeds the internal pressure
in the induction pipe.

6. In an internal combustion engine hayv-
ing an induction pipe and means for supply
of air thereto, the combination of an air
chamber interposed between said pipe and
air supply means, an air valve in said cham-
ber and means within the air chamber actu-
atable by pressure of environment and in-
cluding “an electric circuit and solenoid
adapted to cause said valve to assume and:
maintain an area of opening dependent on
the pressure in the chamber: said avea of
opening increasing if the pressure fails and
decreasing if said pressure exceeds a pre-de-
termined pressure, and means for providing
a supplementary pressure of air equal to or
in excess of the external
atmosphere on the outer side of the valve
aforesaid.

Tn witness whereof I have signed this
specification in the presence of two wit-
nesses.

FTREDERICK HENRY ROYCE.

~ Witnesses:
H. R. Curen,
T. Parsoxs.
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