Oct. 30, 1945. T. C. BARBER 2,388,028

AIR SCOOFP FOR AIRPLANE ENGINES,

' Filed March 14, 1942 2 Sheets-Sheet 1

A
5 27 INVENTOR - -
: . THEQOORE C, OARBER .
Bof

- ATTORNEYS .




Oct. 30, 1945. T. C. BARBER 2,388,0‘28

ATR SCOOP FOR AIRPLANE ENGINES

Filed March 14, 1942 2 Sheets-Sheet 2

5&55 R

25 /Zé 108" - » INVE&TOR‘
(/;:i;Z?DORHE(: Bararr
"gﬂé P TORNEYS




Patented Oct. 30, 1945

2,388,028

UNITED STATES PATENT OFFICE
2,388,028
AIR SCOOP FOR AIRPLANE ENGINES
Theodore C. Barber, Burbarik, Calif.
Application March 14, 1942, Serial No. 434,633
(CI 261—14)

2 Claims.

This invention relates to airplane engine acces-
sories,;and has reference more particularly to im-
provements in devices as now quite generally used
with the carburetors of airplane engines, for the
controlled admittance of heated air to the air in-
take horn of the carburetor.

It will here be explained, as matter pertment
to.a: better understanding of the present inven-
tion; that for various reasons quite well known to
those familiar with the art to which this inven-
tion applies, it.is desirable that provision be made

for:supplying heated air to the air intake port.or-

air -horn that supplies air to the engine’s carbu-
retor. .Also, as is well known, it is desirable.to
control, or determine a proportionate admittance
of the hot air in-accordance with certain condi-
tions, involving relative humidity or temperature
or. both:of ithese, since the exclusive use of out-
side,: or.cold:air. might cause ice to form :in the
carburetor throat with detrimental or destructive
results. -Such formation of ice can be avoided,
or in case it has formed, it can be melted away
by the.admittance.of hot air into the air stream
flowing to the:carburetor’s air horn.

JFurthermore, it  will. be .here mentloned but
without setting forth the reasons, that it is ex-
tremely desirable to admit warm air to the car-
buretor.whenever the carburetor throttle valve:is
closed, and the engine is idling; for example, such
as.is:the usual case when gliding to a landing or
when practising stalls, spins; and the like.

Furthermore,, it has been disclosed that many
engine.stalls ‘leading to accidents, have resulted
merely because, when gliding to a landing, the pi-
lot:did not-open the valve to admit hot air o the
carburetor with the closing of the throttle valve
of the carburetor.

In those.devices sometimes referred to as. air
scoop, now .in general use as a means to facili-
tate the:supplying of atmospheric air'to the car-
buretor, a. hot. air .connection.is provided: there-
with and the admittance of heated air therefrom
to the: air stream: supplying the carburetor is de-
termined andcontrolled by-the setting of a but-
terfly valve in the scoop. This valve is adjustable
to.definite opposite limits to admit either all cold
air,.or.all-hot air to the carburetor, or it may:be
set: and held.at various positions that are inter-
mediate those limits for the admittance of a mix-
ture of various proportioned amounts of hot:and
cold air..-.It.is to be explained; however, that in
all present-day devices, or.scoops, to.my knowl-
edge, . these.adjustments of the air flow control
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is ‘due to this human -element that so many
ayvoidable acc1dents have resulted. Such, for ex-
ample, the forgetting by the pilot to.open the hot
air valve to the carburetor at the time the throt-
tle valve -was closed with the resultant stalling
of the engine:"

In view of the foregoing, it has been the prin-
cipal object of his.invention to improve air scoop
devices by the provision of means for the auto-
matic actuation of the hot air controi-valve in the
hot.air connection, whereby it will-be caused to
open automatically for the admittance of hot air
to.the carburetor incident to every closing of the
carburetor throttle valve, and which will move
toward its. closed position to cut .off the hot air
flow in accordance with the extent of vacuum or
suction created with the opening of the throttle

- valve and the flow of cold or outside air to the
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valve must be manually accomplished, and there- -

fore the human element enters the operation: .It

55

carburetor.

It is also an object of thls invention to provide
a manually - controlled means for limiting the
closing action.of the hot air valve at any definite
position, but without  interference with the. pro-
vision for its automatic.movement to full open
position, -to close off .the admittance of cold or
outside air and to supply only hot air to the
carburetor, )

. More specifically stated, the principal object
of this invention is to improve upon devices now
generally in use for control and delivery of hot
air to the carburetors.of airplane engines by the
provision-of means for -effecting an automatic
control of the hot-air valve, insofar as it con-
cerns the opening movement of the valve to ad-
mit hot air with the closing of the carburetor
throttle valve, and an-additional means for man-
ually setting the valve for controlling and de-
termining the inflow of cold and hot air in pro-
portionate amounts when such is desired.

Still further objects of the invention are to be
found in the ‘details of construction of the air
scoop, in its preferred form as well as in its vari-
ous modifications, as will hereinafter be fully
explained.

In accomplishing these and other objects of
the invention, I have provided the improved de-
tails of construction, the preferred forms of which
are .illustrated in the accompanying drawings,
wherein—

Fig. 1 is a.side view of an. air scoop, embodymg
improvements in accordance with.the . present
invention, and showing the device: as.applied to
the carburetor of an airplane. engine and con-
nected .with the hot air supply tube,




Fig. 2 is a vertlcal sectlon, taken longitudinally
of the air scoop at its axial center.

Fig. 3 is a horizontal section taken substantial-
ly on the line 3—3 in PFig. 1.

Fig, 4 is a detail illustrating use of the man-
ually operable means for limiting the closing
‘action of the hot air control valve. .

Fig. b is a cross section on line 5—5 in PFig. 1.

Pigs. 6, 7 and 8 are views diagrammatically
illustrating.alternative means for automatic con-
trol of the-hot.air delivery to-the.carburetor.

Referring more in detail to the drawings—
First, describing the improved construction and
application of the air scoop 111ustrated 1n Figs.
1to5:

i designates a typical form of, or any sultable
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The passage 29, as observed in Fig. 2, communi-
cates at its forward end directly to the air horn
2 through the opening 18, and at its rear end, it
has direct communication with the open end. of
a hot air supply tube 30,

As observed in Fig. 3, the hot air supply tube
30 enters through the rear wall 16 of the air
scoop and as it leaves the scoop, is formed with a .

. lateral bend fo which a hot alr supply tube or
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carburetor, adapted to be used in connection _

with an airplane engine -for supplying fuel
charges thereto. This carburetor has a -down-
wardly opening air horn 2, flanged about its
lower end as at 3, for the attachment thereto of
the air scoop of the present invention which is
designated in its entirety by reference numeral 4.

The air horn 2 of the carburetor supplies air
to the air passage § therein which contains the
fuel atomizing nozzle 8, located therein within the
usual Venturi passage, as noted in Fig. 2. At the
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upper end of the passage §, the carburetor body .

is formed with an encircling flange 71 to facili-
tate its attachment to the complemental flange
1’ of the engine’s fuel intake manifold, which
in Fig. 1, has been designated by reference nu-
meral 8. Bolts 9, through the flanges, secure
the carburetor -and scoop in place. Also, there is
located in the air passage of the carburetor,
above the Venturi passage and nozzle, a throttle
valve 18, which is supported by a pivot shaft (i
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extended to the outside' of the ecarburetor and -

there equipped with a lever arm {2 to which an
actuating rod 13 is attached; it being understood
that ‘the rod (3 extends to or is connected with
means accessible to the airplane pilot for the con=-
trol jof the valve to regulate the speed. .of. the
engine to which fuel is.supplied..-

~The ‘air scoop 4, as here.shown, comprlses a
hor1zonta11y dispcsed tubular- body. portion 15,
which, as noted in Fig. 2, is open at its forward
end to permit a direct inflow of outside air and is
closed.at. its rearward end by a wall 16;.1it. beirig
understood that in-the flight of an airplane, the
scoop is directed forwardly. In the top wall of
the "scoop, approximately midway between its
front and rearward ends, is an opening 18 about
which a flange plate {9 is welded or otherwise se-
cured to the scoop body.  This flange has an
‘opening therethrough that registers with the
lower end opening of the horn 2, and the flange
{9 is fitted to the base flange 3 of the air horn
and the two are securely joined together by holts
28,

Disposed within the air scoop is a partition
wall 25, This wall joins with the top wall of the
scoop, as shown best in Fig. 2, just forwardly of
the opening 18, and’ curves downwardly and
rearwardly therefrom and is joined with the
opposite side walls, and terminates at its lower,
rearward edge, in a horizontal flange 26 that
is transverse of the scoop passage, approximate-
ly vertically alined with the rearward limit of the
opening 18, and about halfway between the top
and-bottom walls of the scoop. Thus, below the
partition wall 25 there is a passage 27 for inflow-
ing cold air or what may be referred to as outside
air; leading to an opening 28 into a forwardly di-
rected passage 29 above the partition wall,
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duct 32 is connected. .

It.will here be explained that. hot a1r or heated
air, may conveniently be supplied by utilizing
the engine’s heaf, and can be drawn to the air
scoop through the duct 32. One means for stor-
age of hot air would be provided by formation of
an enclosing chamber or housing abcut the ex-
haust manifold of the engine. However, heated
air might be supplied in any other suitable man-
ner.

The admittance of hot air to the carburetor, or
the admittance of cold air thereto, or the adis~
sion of a mixture of cold and hot air in various:
proportionate amounts, is governed by the -dis-
position of a butterfly valve 40 that is located
within the air scoop. This butterfly valve com-
prises a flat metal plate that isifixed across its
lower edge to a rotatably mounted cross shaft 41
extended through the opposite side walls of ‘the
scoop near the bottom wall, and just forward:of
the hot air inlet. - The valve rod 41 is mounted by
and . is revoluble in bearings 42—42, which are
set in ‘the side walls of the scoop, as best illus-
trated in Figs. 3 and 5, and at one end; just out-
side of the scoop wall, this shaft is equipped with
an actuating cross arm comprising the oppo-
sitely directed upper -anhd lower end.: portions 43
and 43,

It will here be explained that the valve plate 40,
as mounted by the cross shaft 41, is ddapted. to
swing to a position against the flange 26, thus to .
close off inflow of ‘cold air-to the carburetor, but
to completely open- the hot air passage.  Also, it
may be swung to its opposite limit, flatly against
the end of the hot air pipe 30; as seen in dotted

5 lines -in Fig. 2, to close off the hot air and -com-

pletely: open ‘the cold air passage. “At interme-
diate positions, this valve 40 will admit propor-
tioned amounts of  cold and hot air as deter-
mined by its particular setting.

By reference more particularly to Fig. 8, it will
be observed that a bracket 44 is fixed 'to the side
wall of the air scoop and extended rearwardly
and outwardly therefrom to a position approxi-
mately even with the rear end of the scoop: ‘An-
other bracket 45 is fixed to the side wall of the
scoop forwardly of the shaft 41, and this extends
directly outward from the scoop, then is-turned
rearwardly, and. at a point axially .alined with
the shaft -41; it is equipped with an outwardly
directed plvot stud : 48. - Pivotally mounted ‘to
swing on the stud .48 is a downwardly directed
lever arm 49. This lever arm.is movablé inde-
pendently of the cross head, comprising the arms
43 and 43’, fixed to shaft 41. However; it -is
formed near- its. lower end:'with:an 1nward1y
turned wing or lug 59, shown best in Fig. 5, which
is.adapted to be engaged with the forward edge
of the arm 43’ to serve as a limiting: stop for the
forward ‘swinging action’ of the - latter, thus to
hold the-valve 46 against- closing beyond a pre-
determined extent; toward the hot air inlet. -

A flexible control wire 54 is Operatlvely at-
tached to the lower end of the arm 49, as seen at
§5.in Fig. 1, and this “wire *extends slidably
through 4 gliide tube 56 to a position adjacent the
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pilot, where it may:be equipped with any suitable
means for making: and retaining its adjustment.

“As'observéd in Figs. 3 and 4, the.tube 56 is held
at one endin‘a clamp:58'that ig secured by:a bolt
$9 to-the rear end of the bracket 44; It will also
be observed that a spring wire 60:is formed in a
circularly curved loop and attached at its ends,
under-expanding ‘tension, to the bolt 59 and to
the upper end of the lever arm 43, as at 61, thus
to at all times urge the arm 43 forwardly, and
thus'yieldingly-urge the valve plate-40 toward a
position closed over-the cold gir inlet, 26, thereby
to close 6ff cold air flow to thé carburetor.

It is-to be here ‘explained, however; that the
tension-of ‘the spring 60 is so predetermined that
when - the ‘throttle valve of ‘the -carburetor is
opened, the suction that is created by the opera-
tion of theengine and transmitted to the air horn
of the carburetor augmented by air pressure di-
rected into-the open-end of the housing 4, will
operate to move the valve 40 to an open position
for the admiftance of cold air. ' The tension: of
the spring may be so detérmined that, if desired,
the valve 48 will open at a predetermined opened
position  of the throttle valve, but in accordance
with the objects of this invention, .the spring
should ‘at all times be sufficiently strong to close

the valve 40 against’ inflow of cold air, and to.

brovide a ‘full open passage of flow of hot air to
the carburetor whenever -the throttle valve is
completely closed.

In the event that it should for any reason be
desired to limit the closing of the valve 40 to-
ward the hot air inlet thus to admit a certain
proportionate amount of hot air with the cold air,
as is quite commonly done, this is accomplished
by the manual adjustment of the lever arm 49
through the pull wire 54 by the pilot. For ex-
ample, the rearward adjustment of the lever 49
from its forward limit at which it is shown in
Fig. 1, to that of Fig, 4, limits the closing of the
valve 40 toward the hot air inlet at the dotted line
position indicated in Fig. 4; this being by reason
of the fact that the inwardly directed wing 50 on
the arm 49 then operates as a limiting stop
against which the forward edge of the arm 43’
engages to determine the extent of closing of
the valve 40 toward the hot air inlet. It will be
understood also that the proportionate amounts
of incoming hot air and cold air may be regu-
lated as desired, through the manual control of
lever 49, which establishes the closing of valve
40 toward the hot air inlet. However, should the
operator, at any time, completely - close the
throttle valve 10, the valve 40 will automatically
move to a position for closing off the inflow of
cold air and provide full opening for the delivery
of hot air to the carburetor because the stop 50
is effective only in one direction of movement of
valve 40. .

In Fig. 6, T have shown an alternative construc-
tion, in which the automatic valve action is in-
corporated. In this view, the carburetor is indi-
cated as being equipped with a cold air inlet 70
which might correspond to that of the air scoop,
and a hot air passage T1 converging and opening
to a common opening T2 which supplies air to the
carburetor. Pivotally mounted at the junction of
the cold and hot air passages 10 and 11, is a butter-
fly valve 15, supported by a shaft 16. 'The butter-
fly valve, as supported, may swing to opposite lim-
its to completely close off the hot air or cold air re-
‘spectively, as delivered through the ducts 70 and
T1 to opening 12. The throttle valve mounting
shaft 18 of the carburetor is equipped with a bell
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crank:lever:80; to-one arm-.of which an.actuating
rod 81 is connected. : The other arm. of this bell
crank is connected by.a rod 82 with a triangular
bell ecrankplate 83 which hag{ree pivotal mount-
ing about the shaft 76 or a pivot coaxial there-
of. Thus, with the actuation of the throttle valve,
the plate 83 is rocked.accordingly.

Fixed to the shaft 16 of the butterfly valve 15 is
a downwardly .depending- control lever arm: 84,
and pivoted on an axis coaxial .of shaft 16 is a
second triangular plate 86 having a downwardly
extended actuating arm 88 to whicha rod 90 from
the dash board is extended for its control. On
‘the plate 86 at opposite sides of the-arm 84, are
lugs 91 and 92, and also on-the plate 83 at the
side .opposite the connection of rod 82, is'a lug
95. By -means here shown, 'the -operator may,
through the .pull rod 90, effect. a manual setting
of the plate 86 whereby, through one or the other
of the lugs 91 and 92, a setting of the butterfly
valve may be accomplished with reference to the
extent of opening of the hot air inlet, and through
the connection 82 and bell crank 80 with the
throttle valve, insure the automatic opening of
the hot air passage and complete closing of the
cold air passage whenever the throttle valve is
moved to its closed position; it being understood
that, with: this setting of the throttle valve, the
lug: 95 engages lever 84 to actuate valve 15.. . How-
ever, in order to eliminate any possibility of in-
terference in this operation that might result
from a certain:setting of the plate 86 and lug 91,
the rod 90 includes a telescoping assembly held
vieldingly in extension by an inserted spring 90°.

In Fig. 7, I have illustrated another arrange-
ment wherein a butterfly valve 100 is arranged at
the junction of a cold air duct 101, and a hot air
duct 102 opening to the carburetor, and may be
moved to position to close off the flow of air from
either one to the carburetor. This valve 100 is
mounted by a revoluble supporting rod 103 to
which a lever arm- 104 is attached. A triangular
plate 105 is disposed adjacent the arm 104 and
has a pivotal support at its upper corner, as at
106. The lower swinging end of the plate extends
to opposite sides of the arm 104 and has spaced
lugs 108 and 109 at its corners and located to en-
gage opposite sides of the lever arm. A dash
connection 112, which may be a wire or rod, is
attached to the plate. Thus the operator, by
moving the plate, may positively move the butter-
fly valve to desired positions of adjustment, yet
with plate 105 at a neutral position, the valve
100 will have a free floating action that will allow
it to close the cold air inlet due to gravity when-
ever the suction is nullified by reason of closing
the throttle valve of the carburetor.

In Fig. 8 is still another modification, wherein
a flexible bellows 120 is connected by a tube 121
with the suction manifold of the engine, thus
to cause the bellows to expand or contract in ac-
cordance with the degree of suction. The bellows
has connection with a pivoted lever 125 to cause
the lever to move in accordance with the bellows
action. Also, there is a rod 124 connected with
the hot air control valve lever 126. The rod 124
may be manually shifted endwise to open or close
this hot air valve. Also, the lever 125 is arranged
to engage a stop 130 on the rod to automatically
open the hot air valve incident to the contrac-
tion of the bellows that is incident to increased
suction due to complete closing of the throttle
valve. :

With the air scoop constructed and applied
as shown in Figs. 1 to 5, it is quite apparent that
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the hot air control valve may be manually manip-
ulated; as has previously been done, but will au-
tomatically adjust itself to close off cold air and
open the. hot air duct with the closing of ‘the
throttle valve,

In view of the modifications shown it is qulte
apparent that I do not wish to be limited in my
claims to details, but intend that the claims shall
be given an interpretation that is-commensurate
with the .invention disclosed.

" Having thus described .my. invention, what I

~ ¢laim a§ new therein and desire to secure by

Letters Patent is:

1. An air'scoop of the character described, com-
prisinig ‘a housing having an open end pointed in
the direction of flight for forced inflow of at-
mospheric air and having a partition wall therein
setting off a suction chamber; said partition wall
kaving: an opening therein for the direct and
forced inflow of atmospheric air incident to
flight, and said suction chamber having a pro-
tected inlet for connection with a source of sup-
- ply of heated.air, and having an outlet adapted
for connection with the air suction passage of a
carburetor; a shaft -rotatably mounted. in the
chamber; a’ valve member fixed on the shaft to
swing between opposite limits at which, respec-
tively, it overlies the partition opening to resist
pressure of and inflow of atmospheric air in
flisht, and the heated air inlet, a spring member
acting ‘on the shaft to yieldingly urge the valve
member toward its position for closing the open-
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ing against the. inflow of atmospheric air, and
a_movahle stop. member adapted to be manu-
ally adjusted to different positions for determin-
ing. the extent of movement of the valve mem-
ber toward closing off the entrance of heated air
to the chamber.

2. An-air scoop of the character described, com~
prising a housing open at its forward end for the
forcible inflow of -atmospheric air in flight and
having a partition wall therein setting off a suc-
tion chamber; said partition wall having an open-
ing therein for the direct inflow of atmospheric
air, and said suction chamber having an inlet for
connection with a source of supply of heated air,
and having an outlet adapted for connection with
the air suction passage of a carburetor; a shaft
rotatably mounted in the chamber, a valve mem-
ber fixed on the shaft to swing between opposite
limits at which, respectively, it overlies the par-
tition opening, and the heated air inlet, a lever
arm on the shaft, a spring mounted on the hous-
ing and acting on the arm to urge the valve to-
ward position closed against admission of at-
mospheric air, a second lever arm mounted to
swing on an axis coaxial of the valve shaft, and
having a stop projecting into the path of travel
of .the first lever, and means for manually ad-.
justing the second mentioned lever to determine
the extent of travel of the valve toward the heated
air inlet. : '

THEODORE C. BARBER.



