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Py all whom i may concern:

Be it known that I, Grueory J. SpoERER,
a citizen of the United States, residing at
Tast Orange, in the county of Kssex, Htate
Vew Jarsey, have invented certain new
iseful Improvements in Aeroplane-En-
. Carburation; and I do hereby declare
he following to be a full, clear, and exact
leseription of the invention, such as will
thers skilled in the art to which it
aing to malke and use the same.

This invention relates to internal combus-
tion engines adapted for the propulsion of
agroplanes, When an aeroplane propelied

5 by an internal combustion engine ascends
to a considerable elevation above the earth,
difficulty is experienced in operating the en-
wine by reason of the rarefied condition of
the atmosphere in which ‘the machine is
0 operated. Varilous expedients have been re-
sorted to for reducing these difficulties, as
for instance by constructing the engine on
the theory that the normal conditions of its
operation will be the conditions prevailing
st 2 definite altitude, but all such expedients
have succesded to but o limited extent.
The present invention is directed to the
provision of certain improvements in the
construction of an internal combustion en-
for use in propelling an aeroplane
v iar superior results may be at-
talned ai high aliitudes. ,
~ In accordance with the invention, power
driven devices are provided in connection
vith the engine for compressing air and sup-
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tal
he air so compressed through a con-
Ying to the intske of the carbureter,
this conduii preferably inclosing the ex-
haust outlet of the cylinders so that the com-
pressed air passing thevethrongh will be
heated prior to its admission to the ecar-
Lureter. The compressor for compressing
the air so supplied o the carbureter may be
sctuated by the engine itself or by an in-
dependent motor and if desired it may be

e
R

grranged for coutinuous operation when-

ever the engine of the aeroplane is -in op-
evation. - I prefer, however, to provide for
bringing the compressor into operation un-
der the manual control of the operator as by
the provision of a manually operabed clutch
for sonnecting the gompressor t¢ its driving
mechanisma. ,Ordinarily little or mo diffi-
rulty 1s experienced in the operation of an
intérnal combustion engine for the propul-
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sion of an aeroplane, until & considerable
altitude is reached, ag for instance, an alti-
tude of 15,000 feet above the earth’s surface.
Theretfore, the compressor may remain idle
until this altitude or an even higher alti-
tude is reached, air being drawn into- the
carbureter at the lower altitudes in the ysual
manner by the suction of the engine eylin-
ders. - When a high altitude is reached af
which faulty operation of the engine might
be expected, the operator would manipulate
the mechanism for connecting the compressor
to its driving devices and at the same time
close the opening throngh which air is drawn
into the carbureter by the suction of the
cylinders. Thereafter air would be supplied
to the carbureter by the compressor through
a closed conduit system connecting the com-

pressor to the intake of the carbureter. This .

alr would be under pressure with respect to
the atmosphere in which the machine is
being operated, suitable means being pref-
erably employed for guarding against an ex-
cess of pressure in the air conduit.

In combination with the mechanigm above
cutlined, an automsiic regulating device is
employed for controlling the compression of
the air supplied to the carbureter with ref-
eyence to bLe density of the atmosphere in
which the/machine is being operated. Thus,
the inlet{opening of the compressor may be

£

‘regulated, as to size by a valve or throttle

whose pebition is determined by the density
of the surronnding air. One way by which
this may be accomplished s to provide
swinging fon bladés connected to the valve
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or throttle member and rotated in the at-

mosphere surrounding the aeroplane so that
they will move to positions dependent upon
the density of the atmosphers. In this way
the freedom of flow of air through the com-
pressor is increased or diminished-in accord-
ance with changes in the density of the sur-
rounding atmosphere and a corresponding
regulation is effected in the degree to which

ithe air is compressed by the compressor, the
I . y

degree of compression becoming greater as
the density of the surrounding air becomes
less, so as to maintain a more or less con-
stant pressure of the air which is supplied
by the compressor to the intake of the car-
bureter nofwithstanding variations in the
density of the atmosphere in which the aero-
plane s’ nbad :
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better understood by reference to the follow-
ing description in connection with the ac-
companying drawings which illustrate dia-

~grammatically an internal combustion en-

gine embodying the invention. It should
be understood that the construction illus-
trated in the drawing is selected merely for
the purpose of disclosing the principles of
the invention and that the invention is in
no way limited with respect to the con-
struction of the parts employed in practis-
ing it.

In the drawings, Figure 1 is a diagram-

matic view of one side of an internal com-
bustion engine broken awav in part and
Fig. 2 is a sectional detail view through the

axis of the air compresser.

Referring to these drawings, the evlin-
ders of the engine ave indicated at 3 and the
exhaust outlet valves of the c¢vlinders com-
municate with an exhaust conduit 4 which
extends along one side of the engine. The
carbureter is shown at 5 having a main air
intake at 6, an auxiliavy air intake at 7, a
fuel inlet at 8, and an operating mechanism
for the throttle valve at 9.

In accordance with this invention, a closed
conduit is provided extending from an air
compresser 10 to the air inlets 6 and 7 of the
carburcter. Preferably this closed condnit
11 surrounds a portion of the exhaust pipe
4 as is shown at 12 so that air passing
through the conduit 11 will Le heated by the
exhaust gases. At any suitable point in
the conduit 11, an opening 13 is provided
through which the air of the surronnding
atmosphere may be drawn into the conduit
11 and supplied therethrough to the car-
bureter at a pressure depending upon the
density of the surrounding air. A valve
14 is provided whereby this opening 13 may
be completely closed when desired.  This
valve 14 is shown as pivotally mounted and

-provided with a crank 15 to which an oper-

ating rod 16 is pivotally connected so that
the valve 14 may be swung to the position
in which it is shown in Fig. 1 for closing

the connection from the compressor 10 to"

the conduit 11 and opening the passage 13
for atmospheric air’to the interior of con-
duit 11 or to a position for closing. the pas-
sage 13 so that atmospheric air may not
enter the conduit 11 when air is supplied
to the carbureter by the compressor 10.
The compressor 10 may oe of any suitable
construction. Tt is shown as consisting of
a shaft 17 on which blades or ‘vanes 18 ave
mounted radially to rotate within a casing
19 corresponding in shape and size to the
Dlades 18. The casing 19 is provided with

-an outlet to which the end of the conduit 11
‘is . connected.

The shaft 17 is preferably
connected to a driving member by means of
a manually operated clutch consisting of a
clutch member 90 <ecured on shaft 17 and
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a cooperating cluteh member 21 whiell ix
splined on a driviug shaft 220 The nember
23 is snoved axially on shaft 22 in anv suic
able manner as by a bell crank lever 23 amd
operating rod 24 The shaft 22 mav he con-
neeted by suitable gearing to the shafl of
the internal combustion engine or it may
be driven by a small independent motar,
The casing 19 of the compressor 10 s
provided with an intake opening which is
preferably disposed axially in the manner
mdicated in Frg. 2 and this opening is prao-
vided with a vegulating device for closing
it more or less under automatic contral (o
increase or dininish the {reedom of How of
atmospheric air into the compressor casing
for compression and supply 1o the carhn-
reter. In the preseat instance, the shaft 17 i~
shown as having w sleeve 20 Hved iereto
and provided with radially projecting avins
on which bell crank levers 26 ave pivoraily
mounted.  The inner ends of these wrms
extend “into a civenmferential groove an a
valve member 27 in the form of o lecve
which 1s adapted o slide on the shafe 17
The outer ends of the helt erank Tevers 24
carry blades 28 of smadl size and Dol
weight disposed at an incline to the o
cumference of a ecivele whose cenfer s in
the axis of shaft 17, The valve meniber 27
is pressed outwardly by a spring 20 coiled
on shaft 17 and bearing at one end agninst
a collar 30 on shaft 17 and at the other emld
against the valve member 27 The concting
surfaces of the valve member 27 and 1ts wont
on the wall about the inlet opening of the
compressor are correspondingly fashioned
as by making them of covieal Tormation,
The condnit 11 leading from (he eom-
pressor to the cavbureter s preferalily nro-
vided with a valve for guarding aeaivs the
developément of excessive pressure condi-
tions within the conduit. Tn no event wonld
it Le desivable  to have the pressure within
the condnit raised to a point in exeess of
atmospherte pressure at the earth™s surince,
s The 1deal form of velief valve wonld e ane
which wonld allow of the eseape of air from
the conduit whenever the pressure therein
exceeded atmaosphieric pressure at the carth's
surface, irrespective of the density of the
air in which the apparatus is heing oper-
ated.  Tn practice. however, it would suffice
to use a2 simple form of pres<are relief valve
of a common type except for the fact that
istead of being st fof a back Pressure
equal to the atmospheric pressnre existing
at the carth’s surface. it would he st for
a less amount of baeck pressure corrospond-
ing to that existing at the approximate cle-
vation at which the machine would he nor-
mally operated or a back pressure cqual to
that existing at the maximum elevation at
which the machine would be operated. Sueh
a relief valve is indieated at 31. '
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The theoretically perfect mechanism for
practising the present invention would in-
volve the use of an alr compressor and a

controlling mechanism therefor such that the -
. compressing action would vary dirvectly at

all times with changes in the elevation of
o 2
the aeroplanes above the earth’s surface, the

" compressing action being zero at the earth’s

surface and rising steadily with the eleva-
tion so that within the conduit from the
compressor to the carbureter an air pressure
equal to the atmospheric pressure
m;h’ surface. would be maintained at all
elevations. Such 2 mechanism would seem
to involve undue complexity and it is, there-
fore, considered preferable to use a slmplc
mechanism which approximates the desired
end,. Practice in the past has shown that
aeroplanes driven by -internal combustion
engines can raount to heights of sav 15,000
feet without experiencing difficulty in the
operation of the engine due to rarefication
of the air. - Therefore, it is not necessary
that the air supply to the carbureter be
ompmbsed at elevations up to that named.

Accordingly, the clutch consisting of the

membrrs 20 and 21 is provided- pemnttmo
the compressor to remain at vest until the
operator starts to ascend at a high elevation
at which time he would move the lever con-
trolling the movable clutch member 21 to

- With the -construction illustrated, the car-
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bureter would be supplied at the lower levels
with air drawn into the conduit 11-through

the passage 13 leading to the atmesphere.

When the compressor 1s cotipled. to its driv-

ing shaft, by Ivmnlpulatmn of the ¢utch’

member 91 the opening 13 for the entrance
of atmospbemo air to ﬂlt condait. 11 must
be closed. The valve ‘14 foér. closmg, this
opening may be.so arranged- that 16 “will be
closed by the current of alr passing from
the compressor 10 through the. conduit 11.
Or, this valve 14 may be closed by hand
thquh the lever system indicated at 15
and 16. Preferably, the lever 16 is con-
nected to the control lever H for operating

the movable clutch member 21 so that the.

single movement of a,control lever by the
operator serves to couple the compressor to
its driving shaft and at the same time close
the atmospheric opening 13 in the conduit
11 by means of the valve 14. :

The compressing action of the compressor

- 10 is automatically controlled by regulating

18 IOmebd the vanes or blades 2¢
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the freedom with which air enters the cas-
ing 19. When the rotor 18 of the COMPressor
i ave rotated
with it and these blades assume an angular
position dependent upon the density of the
air in which they are rotated and they con-
trol by their angular position the location of
the movable valve member 27 with refer-
ence to its seat. When the compressor is

at the’

&

first brought into action by manipulating
the clutch, the mechanism 1s in air of the
greatest density in which it is supposed to
be used. Therefore, the resistance to ‘the
angularly disposed vanes or blades 28 as
those blades rotate is greatest and the b]ddes
move out away from the axis of rotation,
thus turning the levers 26 on their plvots
and moving “the valve member 27 close to its
seat. The freedom of entrance of air into
the compressor casing 19 is, theréfore, re-
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stricted and the compressing action of the

compressor is reduced to a low point. As
the acroplane ascends into nir of less density,
the resistance offered by the air to the bl: ades
28 is decreased and these blades move toward
each other to a corresponding extent, As
they turn thus about their pivots they move
the valve member 27 outwardly away from
its seat and thus increase the freedom of
flow of air into the compressor. The com-
pressing action of the compressor, therefore,
becomes greater as the density of the air
diminishes. . Thus, a pressure of air is main-
tained within the conduit 11 in excess of
the pressure of the air in which the aero-
plane is being operated and by reason of the
automatic control of the action of the com-

_pressor, the pressure of this air within the

conduit 11 approximates a constant amouint.

. By reason of this increased pressure of the
couple “the compressor to its driving shaft..:

air supplied to the carbureter at high alti-

_,‘Ludes over the pressure of the smmundmﬂ

air and by reason of the <1pp]0\1nntely
wnstumt pressure of the air notwithstand-
ing veriations in the density of the sur-
101111(1111,& alr incident to changes of eleva-
tion, far better results in the operation of

. the enmne may-be obtained.

I claim :

. An internal combustion engine com-
puqmw the combination of cyhmiers, pis-
tons therein; a carbureter for supplying a
gaseous mixture to the whmlers. an air
compressor, a-conduit for carrying air un-

- der pressure from the compressor to the air

intake of the.carbyreter, and an automatic

- contyolling mechanism comprising eontinu-

ously 1'0t<1t1nn vanes for regulating the com-
pressmw actlon of the air COMPTessor.

2 An internal combustion engine having
a carbureter for supplying a gaseous mix.
ture to the cylinders of the engine and means
for supplying air under pressure to the air
intake . of the carbureter, comprising the
combination of a compressor, a conduit con-

necting the compressor to the air intake of

the calburetel a valve controlling the ad-
mission of atmosphemc air to the com-
pressor, and a pair of vanes mounted on the
shaft of the compressor and controlhng the
position of the valve.

3. An internal combustion engine com-
prising the combination of (‘yhndem, pis-
tons therein, a carbureter for supplying
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gaseous mixture to the cylinders, an air
compressor, a conduit connecting the air
compressor to the air intake of the car-
bureter, a valve controlling an opening in
the conduit for admitting atmospheric air
thereto, means for connecting the rotary
member of the compressor to a power driven
member, a port in the casing of the com-
pressor for admitting atmospheric air to the
asing to be compressed therein. a valve

controlling said port and a pair of vanes

pivotally mounted on the rotary membér of
the compressor so as to be free to cssume po-
sitions determined by the density of the sur-
ronnding atmosphere and connected to said
last named valve for positioning the same.
4. In o% internal combustion engine, the

“combination of cylinders. & carbureter,

1,360,041

an
air compressor, a conduit to lead compresscd

air from the compressor to the carbureter,

valve means assoctated with said conduit tw
control the delivery of air front the com-
pressor to the carbureter. and eluteh means
to control the operation of the air com-
pressor which is Interconnected with said
valve means, wherehy the clufeh means and
alve means are simultancously operated.

3. The combination as ¢laimed in cluim +
suld conduit being provided with an inlet
for atmospheric aiv, said valve means fur
ther functioning to control said inlet.

In testimony whereof T aflix my signature.

GREGORY J. SPOHRISR,
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