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Reissued Feb. 16, 1943 Re. 22,272 

UNITED STATES PATENT OFFICE 
22,272 

PRESSURE CONTROL, SYSTEM FOR 
A RCAF CA BNS 

Nathan C. Price, Hollywood, Calif., assignor, by 
Imesne assignments, to Boeing Aircraft Com 
pany, Seattle, Wash., a corporation of Wash 
ington 

Original No. 2,208,554, dated July 16, 1940, Serial 
No. 154,438, July 9, 1937. Application for re 
issue November 12, 1940, Serial No. 365,396 

(C. 244-59)' 89 Claims. 

In order to promote the comfort of passengers 
in airplanes designed to fly at high altitudes, and 
indeed to avoid harmful physiological effects 
upon the passengers and crew, due to low pres 
sure at high altitudes, it is necessary to super 
charge the cabins of high altitude aircraft. How 
ever, there is a point beyond which supercharg 
ing cannot be carried practically, for the reason 
that if an attempt is made to maintain within the 
cabin an absolute pressure level (for instance if 
it is attempted to maintain sea level pressures or 
pressures not lower than some given pressure al 
titude) at appreciably higher altitudes, there are 
produced bursting stresses to contain which ne 
cessitates very greatly strengthening the cabin 

nomically impracticable. It becomes necessary, 
in an economic sense, to lighten the structure, 
especially when the airplane is a large, many 
passenger type. This, for structural reasons, en 
tails, reduction of the maximum possible pressure 
difference, as between cabin pressure and exter 
nal pressure. This also requires the provision of 
automatic controls to insure that never, under 
any circumstances, will this selected differential 
of pressure be exceeded, whether the tendency 
to exceed it may arise from an excessive rise or 
rate of rise of cabin pressure or from an excessive 
drop or rate of drop of external pressure. To ex 
ceed this selected differential-the value of 
which is primarily determined by structural and 
economic considerations, and which may vary in 
different designs-would subject the structure to 
bursting stresses in excess of those for which it is 
designed, with possibly permanent structural 
damage, 

In any attempt to control the pressure within 
such cabins it must be borne in mind that flow 
through, or, in other words, ventiation, is an es 
sential consideration. While pressure must be 
maintained within the range of physical well 
being and of reasonable comfort, this alone would 
not serve to make high-altitude flight practi 
cable. Stale air must be continuously or fre 
quently discharged, and fresh air must be ad 
mitted to supply the oxygen which is consumed, 
in addition to the maintenance of adequate 
pressure. 

Likewise, rate of flow is an important consider 
ation. Too low a rate of flow is, of course, a con 
comitant of lack of adequate ventilation; too 
high a rate of fiow is also undesirable, for it pro 
duces drafts. 
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and reinforcing it. The added weight makes the 
aircraft, because of reduction of pay load, eco 
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Inflow and outflow must be properly balanced, 
and the extent and manner of this balance is de 
pendent upon various factors, including altitude 
and absolute cabin pressure, and the rate of flow 
through the cabin. The inflow rate must not 
be so rapid at low or medium altitudes that out 
flow and flow-through, or ventilation, are at such 
high rates as to be objectionable, yet the inflow 
rate must be sufficiently high at high altitudes to 
supply adequate amounts of the comparatively 
rarefled air to maintain adequate cabin pressure. 
This implies variable control or regulation of the 
inflow rate. The outflow rate likewise must be 
variably controlled, for a relatively high outflow 
rate is necessary at low altitudes to avoid super 
charging, but the outflow rate must progressively 
decrease with increase of altitude through the 
medium altitude range, and thereafter the rate 
of outflow may increase somewhat throughout 
the range of operation at the limiting differential 
of pressure. It is clear that the inflow rate must 
be controlled, and that the outflow rate also must 
be controlled. Either in their design or by some 
interconnection the controls of Outflow and of 
inflow must be coordinated and balanced under 
all conditions. In the present arrangement the 
two are physically and functionally interconnect 
ed, yet it must be remembered that this is only 
one way of accomplishing the necessary balance, 
and that other ways of balancing or of operating 
these controls are not outside the scope nor the 
spirit of this invention. Rate of change of pressure is also important 
to the comfort of a passenger. The effects of too 
rapid a rate of change are well-known to air 
travelers, and custom or regulations prescribe 
the maximum rate of ascent and descent of pas 
senger-carrying airplanes. It is immaterial how 
slowly the pressure is changed, unless, by lagging 
behind the actual rate of change of external 
pressure the cabin pressure may equal or tend to 
exceed the selected differential. In such a case 
it is imperative that suitable controls automati 
cally prevent exceeding such differential. 

It is known that, if the rate of flow is prop 
erly controlled, so that it is not excessive nor yet 
too slow for adequate ventilation, and if the rate 
of pressure change is controlled so that it is not 
so rapid that passengers will be unable to adjust 
themselves to it, pressures appreciably lower than 
sea level pressure can be borne without notice 
able effects--within certain limits, of course. 
The present invention relates to the Control of 

pressures within such a cabin in a manner to pro 



2 
duce the minimum of deleterious physiological 
effects; to protect the structure against excessive 
internal, outwardly directed stresses, or any ex 
ternal inwardly directed stresses; to the end that 
the total weight and cost of the airplane may be 
kept to a minimum, to insure adequate ventia 
tion, yet to control the rate of flow, both into and 
from the cabin, and the rate of change of pres 
sure, as necessary; to counteract the effect of 
leakage from the cabin or of failure of the super 
charging system; to provide adequate automatic 
controls for the inlet and discharge of air, and 
to balance the inlet and outlet flow controls one 
with the other; to provide automatic indicating 
or operating mechanisms, as a result of the op 
eration of which the System is adjusted to fit 
conditions present or immediately to be encoun 
tered; to lessen the likelihood of failure of the 
system due to ice formation, to conserve to the 
greatest degree heat within the cabin when 
needed; and to provide a system whereby ten 
perature conditions within the cabin will auto 
matically be maintained substantially constant 
regardless of low external temperatures, particu 
larly noticeable at high altitudes. 
meant any habitable space within an aircraft, or 
any like space which must be kept at an elevated 
pressure to prevent damage to contained persons 
or objects. In certain military aircraft a "cabin" 
may be a mere cell for occupation by a gunner. 
Speaking functionally, it is an object to provide 

a system of the character indicated, and a control 
mechanism, so arranged that, while maintaining 
adequate yentilation, the pressure difference be 
tween cabin pressure and external pressure may 
be permitted to increase, primarily by decreasing 
the cabin pressure in general correspondence 
with but more slowly than the decreasing exter 
nal pressure attendant upon an increase in alt 
tude, until the selected differential of cabin pres 
sure in excess of external pressure is reached, 
whereupon the differential is or may be main 
tained, but automatically is never permitted to be 
exceeded, as the external pressure drops, up to 
the limit of the capacity of the source (usually a 
supercharger) which supplies air under pressure 
to the cabin. In its broad aspect, I have provided 
a combination of ventilating and pressure con 
trolling means, wherein there is means to increase 
the cabin pressure above external atmospheric or 
anbient pressure, and a means which automat 
cally, and in all circumstances, prevents this 
cabin pressure from exceeding a predetermined 
differential, 
In the specific arrangement illustrated, the 

cabin pressure is permitted to drop generally in 
accordance with the pressure altitude curve, up 
to a given altitude; the cabin pressure is then 
maintained substantially constant, at a value 
corresponding to that selected altitude, or is per 
mitted to drop by only a small amount, notwith 
standing that the aircraft gains in altitude and 
the external pressure drops materially, until a 
given pressure differential between the internal 
and external pressures is reached; the selected 
pressure differential will thereafter be automati 
cally maintained, as the altitude increases. Thus 
as the aircraft takes off from a landing fled 
which is at an altitude below the first critical 
altitude, the cabin pressure will drop in accord 
ance with (though possibly at a value slightly in 
excess of) the pressure altitude curve of the out 
side atmosphere, to a selected altitude, then will 
be maintained nearly constant to a higher alti 
tude, then will be kept at a constant differential 

By "cabin" is 
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22,272 
above the outside pressure, the absolute pressure 
dropping continuously but at the same rate as the 
external pressure drops, until the limit of the 
capacity of the supercharging system is reached, 
the system being arranged to give an indication at 
this point that this limit has been reached. In 
descending the operation is merely reversed, and 
the cabin pressure curve retraces itself. 

It is an object to provide in such a system pres 
sure-sensitive elements serving to operate the 
system automatically, but preferably, though not 
necessarily, to a certain degree under the control 
of an attendant, one such pressure-sensitive ele 
ment being subject to absolute pressures, prefer 
ably that obtaining within the cabin, and the 
other, always automatically operable being sub 
ject to differential pressures between the interior 
of the cabin and the outside atmosphere. It is 
an associated object to arrange the two control 
elements, such as the absolute-pressure control 
and the overriding differential-pressure control, 
respectively, to actuate a common flow-control 
device, such as the outflow valve, under conditions 
which require cabin pressure in excess of external 
pressure. It is also an object to provide servo 
mechanism in association with the elements men 
tioned, and in such a system, Connected to be 
rontrolled by the pressure-sensitive elements re 
ferred to above, and in turn controlling such flow 
control device, and other similar or associated 
devices. 

It is a further object to provide in such a system 
inlet and outlet flow valves which will automati 
cally operate to prevent insufficient pressures 
within the cabin by admitting outside air should 
the external atmosphere tend to increase over 
the internal pressure, or by preventing discharge 
of air to the exterior should the internal pressure 
drop unduly. The system is also arranged so 
that it will automatically prevent discharge of 
air from the cabin in the event of failure of the 
supercharging system, and it is further so ar 
ranged that the cabin may be sealed off manually 
should the automatic controls fail to function, 
Enough has been said to indicate the general 

purposes of the invention. It will be better 
understood as this specification progresses, and 
further objects will be ascertained in the course 
of the specific description of the system. 
My invention comprises the novel system, and 

the novel parts thereof, and their relative ar 
rangement, as shown in the accompanying draw 
ings in diagrammatic fashion, and as described 
in this specification and more particularly defined 
by the claims at the end of the same. 
The accompanying drawings are diagrammatic 

only, and illustrate a typical system as applied to 
a passenger airplane intended for high altitude 
trave. 

Figure l is a perspective view, showing parts of 
such an airplane cabin, wing and engine nacelle 
in shadow view, and illustrating the relationship 
of the parts of the system to each other, and to 
the airplane. 

Figure 2 is a general sectional view through the 
principal control elements of such a system, and 
Figure 3 is a similar view of a control valve, 
normally manually operable, on an enlarged scale 
and is a different position from that shown in Figure 2. 

Figure 4 is an elevation of the supercharger 
and heating arrangement and its controls. 

Figure 5 is a diagram of the alarm or signal 

Eure 6 is a graph of the pressure altitude 
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Curves, normal and as attained by the use of my 
invention, 

Figure is a section through the control 
valve, in a position corresponding to Figure 2, 
but showing a modified form. 
The system as a whole is illustrated in Figure 

1. A supercharger 9 is intended to typify any 
convenient source of air under pressure. As 
shown, it is connected to the engine, to be con 
tinuously driven thereby, and at a rate which is 
substantially constant. These details, however, 
are purely illustrative, however, and are not in 
tended to be restrictive. Such a supercharger 
receives air from a convenient source, as from 
a scoop or ran properly located in a pressure 
area, as usual, and delivers this air through a 
conduit 90 and preferably past a heating ar 

6 
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rangement, indicated as taking the form of a 
condenser, radiator, or heat exchanger 9, 
through a control device generally indicated by 
the letter M, and thence through a conduit 92, 
branched as necessary, to the interlor of the 
cabin of the airplane, registers or outlets 93 be 
ing provided in the conduit 92 at convenient, 
points. Air is removed from the cabin through 
registers 94 and a conduit 95 extending prefer 
ably through the control device M, and thence 
by a conduit 96 to a low pressure area externally 
of the airplane, as for instance upon the upper 
surface of the wing near its trailing edge. As 
an alternative or supplementary supply and ?is 
charge system I may provide a conduit 97, the 
forward end or ram of which is located in a 
pressure area, for instance at the nose of the 
cabin, to scoop in or admit air, and to discharge 
it within the interior of the cabin through out 
lets (not shown), and air may be discharged 
from the cabin through a condutt 98, which has 
registers or inlets 99, and which terminates in 
a low pressure area, for instance at the tail of 
the fuselage. Provision may be made fror con 
nections from one or the other, or from both of 
the supply condutts 92, 97, as for example hv 
the branch 97 from the conduit 97, to storilvy 
air to individual ventilators (not shown) placed 
adjacent the passenger seats, and adapted to he 
opened and closed by the passengers as desired. 
and as is now customary in passenger airplanes. 

It will normally be desired to heat the air, at 
least that which enters from the supercharger. 
since the atmosphere at appreciable altitudes is 
likely to be cold, and it will not be sufficiently 
Warmed in many cases by the compression given 
it by the supercharger. The heating arrange 
ment is separately patented, Patent No. 2,193,141, 
issued March 12, 1940, and it need onlv be paint 
ed out here that water is led as needed frnm a 
water tank 8 through a boiler Bf disposed within 
the exhaust stack 80 of an engine (not shown 
or is otherwise arranged to be heated, and thys 
steam may be generated to be supplied to the 
condenser 9, and the operation of this heating 
arrangement is under the control of a valve 82 
controlled by a thermostat 83 located con 
veniently, as for instance in the interior of the 
cabin. Should it be necessary to absorb heat 
from the compressed air, an intercooler of 
known type (not shown) may be arranged in 
known manner in the conduit 98. 

Normally the air for the interior of the cabin 
at low altitudes will be supplied in part through 
the conduit 97, past a valve 7, and the discharge 
from the conduit 98 will be controlled by a valve 
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simultaneous operation, that is to say, both may 
be opened or both may be closed at one time. 
For instance, the valve is operable by a solenoid 

and the valve O by a solenoid 2, and these 
Solenoids are controlled manually or automati 
cally by or in accordance with pressure-sensitive 
devices and alarms, which will be later described 
in detail. It is sufficient to point out here that 
up to 8000 feet, for instance, the valves T and 
70 may be left open, and an alarm is given at 
this pressure altitude as a signal for an attend 
ant to close these valves, or the alarm-actuating 
means may automatically close them. There is 
a further alarm or the same alarm may be used 
in another circuit, whereby a signal is again 
given at a considerably greater altitude when 
the limit of the capacity of the supercharging 
system is approached. 
By reference to Figure 6 it can be seen that 

the normal pressure altitude curve, shown in 
dash lines, is one which drops from a point in 
the vicinity of 30 inches of mercury at sea level 
to a value in the neighborhood of 12 inches of 
mercury at 24,000 feet. With the conduits 9. 
and 98 open at sea level, and from thence up to 
8,000 feet (or any similar figure arbitrarily se 
lected), the pressure altitude curve within the 
cabin will approximately coincide with the ex 
ternal pressure altitude curve, and is shown be 
tween points A and B of the graph, Figure 6, in 
solid lines. The pressure within the cabin may 
slightly exceed the external pressure for any 
given altitude because it will be remembered the 
supercharger is operating continuously, but by a 
mechanism within the control unit M and to be 
described hereafter the control unit M, at these 
altitudes, is arranged to regulate only the rate of 
flow from the Supercharger into the cabin. Be 
tween points A and B, the latter approximately 
22 inches of mercury, actual supercharging of 
the Cabin is not necessary because normal at 
mospheric pressures up to 8,000 feet altitude are 
not physiologically harmful, and, furthermore, 
it is quite possible that landing flelds will be 
used which are at altitudes up to this figure. 
Thus between stations A and B the automatic 
control unit M is so arranged and set that it has 
no control function except to regulate the rate 
of flow from the supercharger. 

I do not mean to infer that the cabin pres 
Sure may not be permitted to drop at a rate less 
than the rate of external pressure drop: in a co 
pending application, Serial No. 216,028, filed 
June 27, 1938, I have disclosed how this may be 
accomplished. In the simple arrangement here 
in disclosed it is more convenient and under 
standable to permit the cabin pressure to follow 
one specific curve, whether it is rising or fall 
ing, and this curve nearly, if not quite, coincides 
With the pressure altitude curve of the external 
Ptmosphere, below 8000 feet, that altitude se 
lected to accord with arbitrary design considera 
tions. 

Pressures lower than that obtaining at 8,000 
feet commence to berome uncomfortable and to 
produce undesirable, if not harmful, physiological 
effects, especially on passengers unused to such 
altitudes, and accordingly it is desired to main 
tain substantially constant pressure from 8,000 
feet upward at least within the capacity of the 
structure to resist internal pressures greater than 
those outside. Thus between points B and C on 
the solid line of Figure 6, that is, from about 
8,000 feet to about 16,000 feet, the pressure inside 

70. These valves are preferably connected for 75 the cabin is maintained substantially constant, 
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though the external pressure is continuously de 
creasing with increase in altitude. There may 
be some pressure drop between stations B and C, 
as indicated at X. It is not large from the phys 
iological standpoint, but is sufficient to effect op 
eration of certain control devices within or as 
sociated with the unit M. 
At the altitude corresponding to point C, here 

shown at 16,000 feet, a differential pressure ex 
ists between the inside and outside pressures, and 
this differential is so chosen as to be safely within 
the structural limits of the cabin, but it is not 
desired to exceed this differential. Accordingly 
when a cabin pressure corresponding to the point 
C has been reached, automatically the control 
unit M is placed in condition to maintain from 
this point onward, with further increase of alti 
tude. not a uniform cabin pressure but a uniform 
differential of pressure between the inside and 
outside, and thus from point C to D, the latter 
at, for example, 22,000 feet, the differential pres 
Sure is maintained constant, although the abso 
lute pressure within the cabin drops. This dif 
ferential pressure may be, for instance, 2% 
pounds to the square inch. Though no alarm 
is shown, arranged for operation at point C, and 
none is needed because the system automatically 
maintains the differential from point C onward, 
an alarm might be provided, and the change 
over from constant-pressure conditions to con 
stant-differential conditions might be manually 
accomplished by an attendant attracted by such 
a signal, 
Beyond some given point, as the point D, the 

cabin pressure differential can no longer be main 
tained with the capacity of the supercharger 
Selected, although, of course, with a supercharger 
of different capacity the point D will be differ 
ently located. The differential begins to de 
crease, as is shown by a downwardly trending 
solid curve from D to E. At point E an abso 
lute cabin pressure is reached, which tends to 
be physiologically detrimental to the occupants 
of the aircraft, and at this point it is arranged 
that a signal shall be given to indicate the at 
tainment of this altitude, and the dropping of 
internal pressure to this point. This signal indi 
cates to the pilot or attendant that the cabin 
pressure is too low, and that the aircraft should 
descend or arrangements should be put into ef 
fect immediately to supply emergency oxygen. 
This signal may be supplanted or supplemented 
by automatically operable means to initiate such 
Oxygen supply. 
The above indicates the aims which are at 

tained by the system which will now be described 
in detail. Pressures and capacities and altitudes 
are arbitrarily selected, and may be varied at 
will, all as will be evident to the aircraft en 
gineer, but those selected will be used for pur 
poses of illustration. Also while I shall proceed 
to describe the control devices in detail, it will 
be understood that the arrangement described is 
chosen purely for purposes of illustration, and 
that various changes may be made in the form, 
character, and relative arrangement of the parts 
without departing from the scope of my inven 
tion, as defined in the claims. 
In the arrangement which I shall proceed to 

describe and which is shown in Figures 2 and 3, 
a supercharger supply conduit 90 has in its line 
an inflow valve which controls the flow from 
the conduit 90 to the cabin inlet conduit 92. 
Flow from the cabin is through an outlet 9 and 
passage 96, past an outflow valve 2. Each of 

these valves is operable through the mediuri of 
a servo piston, the valve being operable by the 
piston 3 and the valve 2 by the piston 24. 
In the arrangement shown the inflow wave 

5 is largely controlled or balanced by the outfiosy 
valve 2 by flow sensitive devices, which wil; 5, 
described in detail hereafter. It may be p-tinted 
out that the outflow valve 2 is controlle: gr. 
..marily and selectively by two pressure-sensitive 

10 devices, and that these pressure-sensitive devices 
operate only upon the outflow valve. One of these 
pressure-sensitive devices is an absolute-pressure 
sensitive device, taking the form in the present 
illustration of the evacuated Sylphon bellows 2, 

5 with a spring 2" resisting its collapse. The other 
pressure-sensitive device is a differential-pres 
sure sensitive device, represented as the Sylphon 
bellows 4, which, through means that will be 
described in greater detail, is subject to the pres 

20 sure difference between the interior of the cabin. 
and the external atmosphere. 
The servo pistons 3 and 24 and a further con 

trol piston f, the purpose of which will appear 
hereafter, are each subject to a pressure differ 

25 ence at their opposite faces, and are sufficiently 
loosely fitting in their respective cylinders that a 
measurable amount of leakage is inevitable, is 
expected, and is depended upon for the proper 
functioning of the piston, and to maintain: squi 

80 librium in each position, between the forces act. 
ing at opposite sides of the pistons. Taking the 
piston 24 as typical, the actuating pressure di. 
ference is developed by subjecting its under side 
to Supercharger pressure by way of Eye passage 

sis 25, and by permitting air which leaks past the 
piston to its upper side to escape, eithar by wsy 
of the passage 26 or the hollow seri 22, to a 
lower pressure space, and in the preseii, arrange 
ment to the lower pressure of the external a 

40 mosphere which obtains at all altitud's. Escape 
via 26 is controlled by a valve 42, as willi appear 
later. Escape via 22 is controiled by 2, stern 
or spindle 27, acting as a valve with relation to 
the end of the hollow stem 22, and crisyed in 
a manner which will appear more ful - raw " 

If the stem 27 is but slightly remov: 
a few thousandths of an inch) from the end gi 
the hollow stem 22 (assuming valve 32 to ke 
closed) escape of pressure from above the pistor 
24 can be so slow as to be a, a rate but slighty 
greater than the rate of leakage past the sistor, 
from below. The pressure above the piscit is 
Just sufficiently less than, the pressure bey the 
piston that the weight of the piston-vege as 
sembly is equalized, and no movement occurs. 
Parts are then in equilibrium. If now the stem 
2 be more greatly removed from the end of the 
hollow stem 22 escape of pressure to atmosphere 
through the latter is more rapid than leakage 
from below the piston. Equilibrium is destroyed 

0 and upward movement of the piston occurs. Im 
mediately it moves upwardly it tends to close 
the space between the upper end of the hollow 
stem 22 and the stem 27, and the upward move 
ment stops, unless, indeed, the stem 27 continues 
to move upwardly. On the other hand, if the 
stem 2 moves closer to the end of the holiow 
stem 22, escape of pressure from the upper side 
of the piston is not at as rapid a rate as it can 
be replaced by leakage from below, and upon ap 
proximate equalization of pressure above and 
below the piston the weight of the piston-valve 
assembly causes the latter to move downwardly. 
Immediately, in this case, the downward move 

75 ment of the upper end of the hollow stem 
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removes it more greatly from the stem 2, low 
pressure again has access to the upper side of 
the piston, unless, indeed, the stem 27 continues 
to move downwardly, and downward movement 
of the piston valve assembly is stopped in a new 
position of equilibrium. 

the final outlet 96 from the cabin preferably 
is in heat exchange relationship to the inflow 
conduit 90. The air in its passage from the con 
duit 90 to the conduit 92 is led around or adja 
cent to the cabin outlet 96, thereby to warm the 
latter, due to the heat of the air heated by com 
pression and flowing to the cabin. In this man 
ner icing conditions are prevented which might . 
tend to clog the cabin outlet 98. On the other 
hand, if the discharge air should be warmer 
than the Cabin inlet air, which is unlikely, this 
arrangement tends to absorb any latent heat 
from the air being discharged, to return it thence 
to the Cabin. 
The flow control mechanism centers around a 

control valve 8, which in the present disclosure 
is manually operable by the handle 30, but which 
may be arranged for automatic operation under 
pressure control, for instance, and around a cab 
in inlet Venturi throat ?o and a cabin outlet 
Wenturi throat 20, arranged for selective control 
of the piston through the valve 3. The func 
tion of the flow control mechanism is to control 
the rate of inflow to the cabin at low altitudes 
primarily under the influence of cabin inlet flow 
conditions (see Figure 3), and to control inflow 
at medium altitudes primarily under the influ 
ence of cabin outlet flow conditions (see Figure 
2). 
The control valve 3 is provided with two pas 

sages 3 and 32, terminating in four ports, adapt 
ed to register with four of six pipes connected to 
the valve casing. These pipes are numbered 33, 
3, 85, 36, 31, and 38. The two alternative posi 
tions of the valve 3 are shown by comparison 
of Figures 2 and 3. The position of the control 
valve shown in Figure 2 is that assumed for op 
eration at medium altitudes, that is, over 8,000 
feet, and movement of the inflow valve is un 
der control of the piston f, acted upon by outlet 
flow conditions through the venturi 20, acting 
through the pipe 38, the valve passage 3, and 
the pipe 33 upon the under side of the piston 

. Upon its upper side the piston f is acted 
upon by the cabin static pressure communicated 
through the pipe 35, the valve passage 32, and 
the pipe 36 to the upper side of the piston. 
As has been pointed out, this piston fits loosely 

within its tylinder so that air gradually leaks 
past the piston from its higher pressure side to 
its lower pressure. side, tending to equalize such 
pressures. Movement of the piston in a direc 
tion to open the valve is assisted by a coil spring 
00. Counterweights 2 may be employed, if re 

quired, to prevent motion of the piston under 
the influence of inertia effects, from heaving or 
other accelerations of the aircraft in rough air. 
Counterweights 23 serve a like purpose with re 
lation to the piston 24. 
The servo piston 3 is similarly loosely fitting 

within its cylinder. Its under side is connected 
through a pipe 4 with the atmosphere, and its 
upper side is also in communication with the 
etmosphere through a pipe 5 past a check valve 
6. However, provision is made, under most con 

ditions, to afford a certain amount of access of 
supercharger pressure within the conduit 90 to 
the upper side of the piston, 3. Such access 
may be had by making the stem of the wave 
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5 
hollow, the stem and its hollow bore termi 

nating at their upper end immediately above the 
piston 3 and within the cylinder chamber which 
is above this piston, and at their lower end with 
in the conduit 90. The lower end of the bore is normally closed to a certain degree by a separate 
stem or spindle 8 which is movable with the 
piston . In addition the valve may be con 
trolled manually for closing in opposition to any 
and all automatic controls and forces by a han 
dile 9 which functions through a stem 9' bear 
ing upon the upper end of the hollow stem 7. 
This permits closing of the valve to prevent 
excessive Supply of air into the interior of the 
cabin in such an emergency as would result from 
the failure of the flow-sensitive mechanism to 
function or breakage thereof. 

In the position of the control valve 3 which is 
shown in Figure 3, which represents the position 
of the valve below 8,000 feet, the lower side of 
the control piston is in communication with 
the cabin inlet flow pressure at the throat of the 
venturi to through the pipe 34, the valve passage 

, and the pipe 83, whereas the upper side of 
the piston f is connected through the pipe 37, 
the valve passage 2, and the pipe 36 with the 
inlet at the pressure side of the inlet venturi O, 
so as to be under the influence of the cabin in 
flow, which latter primarily controls the piston 
i? at this time. 
The functioning of the control piston is 

substantially the same in either position of the 
parts, that shown in Figure 2 or that shown in 
Figure 3, and the principal difference is that in 
the one case the initiation of control is under 
the influence of cabin outflow (Figure 2), and 
in the other case (Figure 3) the control is under 
the influence of cabin inflow. In either case the 
space above the control piston is connected 
to a pressure source and the space therebelow 
is connected to a suction source. The pressure 
differential thus created acts downwardly, but 
is balanced by the spring 00. Leakage past the 
piston is calculated to be just sufficient, under 
proper operating conditions, to hold the piston 

and its spindle 8 adjacent, but not quite in 
contact with (a spacing of a few thousandths of 
an inch) the lower end of the hollow stem 7, 
provided the stem and its valve are in the 
proper position, under the conditions then ex 
isting, to balance inflow with outflow. At this 
spacing Supercharger pressure or inlet flow pres 
sure is admitted through the hollow stem 7 at 
such a rate that by leakage upward to the lower 
side of piston f3, which is in free communication 
through 4 with the lower atmospheric pressure, 
the piston valve assembly , 3 is balanced against 
the forces (largely gravitational) tending to close 
the valve . If the forces acting upon the con 
trol piston f cause this to move downwardly, 
more supercharger pressure is admitted through 
the hollow stem 7, due to separation of the 
upper end of the spindle 8 from the lower end 
of the stem , and pressure is thereby admitted 
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to the chamber above the servo piston at a 
rate in excess of the rate at which it can be re 
lieved past the piston, therefore, the piston valve 
assembly tends to move downwardly, following 
the downwardly moving spindle 8 until equilib. 
rium is again restored. The reverse is true if 
the spindle B tends to move upwardly. The 
Valve in that case is moved upwardly, due to 
destruction of the balance of the pressures above 
and below the servo piston 3. 

Like the inlet valve , the outlet valve 2 is sub 
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ject to certain controls, and is moved by a servo 
device. The evacuated Sylphon 2, which is an 
absolute pressure-sensitive device, is operable un 
der the influence of the differential between two 
opposed forces. One such force is the spring 2 f’, 
tending to lessen the space between the spindle 
2 and the upper end of the hollow stem 22, and 
thereby, through the servo piston 24, tending to 
close the valve 2. The other such force a vari 
able, is the cabin static pressure tending to col 
lapse the bellows 2 and thereby withdrawing 
the spindle from the hollow stem 22, and react 
ing through the servo piston 24 to permit open 
ing of the valve 2. Movement of the valve 2 is 
also controllable by the differential-pressure sen 
sitive bellows 4, having within it a compression 
resisting spring 49, and internally in communi 
cation, via pipe 43, with the external atmos 
pheric pressure. This bellows is enclosed within 
a housing 40, which through a pipe 4 is in com 
munication with the cabin static pressure, so 
that externally the bellows 4 is under the influ 
ence of cabin static pressure tending to com 
press it, and upon its compression to Open the 
valve 42. The spring 49 is of such strength that 
opening of the valve 42 does not occur until the 
selected differential between cabin pressure and 
external pressure has been reached. Upon open 
ing the valve 42, communication of the space 
above the servo piston 24 with the external at 
mosphere is under control of the valve 42, for 
the hollow stem 22 is closed, at all cabin abso 
lute pressures lower than C, Figure 6, by the 
spindle 2. Forces developed under differential 
pressure control are sufficient to move the spin 
dile 2 upwards, against spring forces urging it 
downwardly. 
The pipe 26 under such conditions admits ex 

ternal atmospheric pressure to the upper side of 
the servo piston 24 under control effected by the 
valve 2, under the influence of the differential 
pressure sensitive device 4. Externally, then, the 
bellows is under the influence of cabin static 
pressure tending to compress it, in opposition to 
its spring 49, and upon its compression to open 
the valve 42, and internally the bellows 4 is in 
communication through a pipe 43 with the out 
side atmosphere at a pressure below that of the 
pressure cabin, and a branch 44 of this pipe 
communicates past the valve 42 with the pipe 26. 
When the cabin differential pressure tends to 
exceed the desired maximum, whether from in 
crease of absolute cabin pressure or from drop 
in the external atmospheric pressure, the bel 
lows and spring yield and compress, allowing the 
valve 2 to be raised from its seat. When this 
occurs the pressure differential at the opposite 
sides of the servo piston 24 is destroyed, as has 
already been explained, and corresponding open 
ing movement of the valve 2 automatically occurs, 
relieving any excess of pressure. If cabin dif 
ferential pressure tends to drop below the set 
value, a reverse action occurs, the valve 2 moves 
towards its seat, and the desired differential is 
restored automatically. 

In addition to or in conjunction with the Con 
trol devices just described, and which are gen 
erally indicated in Figure 1 at M, there are baro 
metric control or indicating devices within the 
cabin and subject to the pressure therein, shown 
in detail in Figure 5, and in Figure i at Y. It 
has already been noted that the inlet valve 
and outlet valve T0 in the open or ranned air 
supply and discharge lines, respectively, are con 
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doubly wound solenoids if and 72. There is pro 
vided, as part of the control at Y, a pressure 
sensitive Sylphon 5 which is so arranged as to 
close the gap between terminals 5 in an elec 
tric circuit when a pressure altitude within the 
cabin is reached which corresponds to 8,000 feet, 
provided that a switch 52 in the circuit is prop 
erly closed, that is, is in contact with terminal 
5T in the full line position shown in Figure 5. 
This is the normal position of the switch arm 
up to 8,000 feet. At 8,000 feet it is desirable to 
close the valve and 70, and to throw the con 
trol device M into operation to maintain con 
stant pressure between the points B and C of 
the graph Figure 6. Accordingly, upon energi 
zation of the signal 64, an attendant throws the 
switch arm 52 into contact with the terminal 53. 
This signal or alarm 54, for instance a light, is 
energized when the pressure-sensitive element 5 
closes the gap between the terminals 5, one of 
which connects with the terminal 57, thereby 
completing a circuit through the alarm or signal 
light 5. When the attendant throws the switch 
52 into contact with the terminal 53, the sole 
noids are so energized as to close the valves 7 
and 70, and the switch 52 may be so connected 
that it throws an arm 39, connected to the con 
trol valve 3, into such position as to move the 
control valve 3 into the position of Figure 2. To 
this end the arms 52 and 39 may be both secured 

f to a common rock shaft, as shown in Figure 5. 
It may be noted here that in order to open the 
valves and 70 it is only necessary to throw the 
switch 52 into contact with the terminal 55, and 
this motion will turn the control valve 3 into the 
position of Figure 3. 
After the switch handle 52 has been thrown 

into contact with the terminal 53, and the valves 
and 0 have been closed, if it is thrown to a 

neutral position the signal light 54 is no longer 
illuminated. Such a neutral position may be in 
termediate the terminals 53 and 57. However, a 
second pressure device 50, similar to the element 
5, is part of the control device Y, within the 
cabin, the element 50, however, being arranged 
to close a circuit through the terminals 56 when 
the pressure altitude reaches 16,000 feet. This 
is not the actual altitude, the latter being con 
siderably higher, say 24,000 feet, but since the 
element 50 is within the cabin it is arranged to 
Operate, regardless of the position of the switch 
arm 52, when the cabin pressure corresponds to 
the external pressure at 16,000 feet. This again 
closes a circuit through the signal light 54, indi 
Cating that the point E has been reached, and 
that the pressure has fallen to a point where 
additional oxygen should be supplied. The ele 
ment to might instead be arranged to close the 
circuit at the point C, or at the point D on the 
graph, Figure 6, or there may be several such 
elements operable at different pressure altitudes. 
It will be borne in mind that the light 64 is an 
example of an electrically energizable device 
which is energizable at selected pressure altitudes 
by the different pressure-responsive means, and 
it may as well indicate automatic means to ef 
fect movement of valves or control devices, or auxiliary oxygen supply devices, although it is 
considered preferable to merely signal these con 
ditions to an attendant who may effect proper 
action. 
The operation of the system will be best un 

derstood by following through a typical series 
of actions. As previously noted, from points. A 

trollable under the influence of the respective Ys to B of the graph cabin supercharging is not oc 
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curring, because the valves and 70 are open 
to equalize internal and external pressures, since . 
normal atmospheric pressures up to 6,000, 7,000 
or 8,000 feet are not physiologically harmful or 
discomforting to passengers. The control valve 
3, in the position of Figure 3, controls the rate 
of flow from the supercharger into the cabin, 
under the influence of the inlet venturi O. From 
point B to point C, where the cabin pressure is 
maintained substantially constant, the valve 8 is 
in the position of Pigure 2 and the cabin super 
charging control device M regulates the rate of 
flow from the blower into the cabin, under the 
influence of the outlet venturi 20. 
With the control valve in the position of Fig 

lure 3 the upper side of the piston f is subjected 
to inlet pressure through the pipe 37. Any de 
crease in pressure effected by increased flow past 
the Wenturi meter f is carried through the valve 
3 to act upon the lower side of the piston f, 
evacuating the lower portion of its cylinder faster 
than air can leak thereinto, past the loose piston 
from the high pressure side, thus tending to move 
the control piston downwardly. Accordingly 
any tendency for increase in inlet flow will cause 
the piston to be deflected downwardly, acting 
as previously described to close the inlet valve 
l, and thereby to reduce the rate of inflow. A 
decrease in flow through the venturi o will cause 
the piston f to move in the opposite or upward 
direction under force of the spring 00, opening 
the valve . Therefore, from A to B, constant 
dynamic flow is provided at the cabin inlet from 

- the supercharger, regardless of the speed of the 
impeller of the latter. Instead of controlling rate 
of inflow, the same or similar controls might vary 
the speed of the supercharger, to the same end. 
Dependent upon particular weather conditions 

the inlet valve 7 and outlet valve 70 controlling 
the open or rammed inlet and discharge, may be 
either opened or closed. Let us assume that these 
valves are both open to some degree, according 
to fhe requirements of the passengers. When 
point B is reached the pressure-sensitive element 
5 energizes the alarm or signal 5, indicating to 
the attendant that cabin supercharging should 
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sufficient to cause complete expansion of the 
Sylphon 2, and consequent complete closure of 
the outlet valve 2. As previously pointed out, 
the actual force for the movement of the valve 2 
is not supplied directly by the stem 27, movable 
with the Sylphon 2, but by the servo piston 24. 
Thus starting at point B of the graph, if for any 
reason the cabin pressure tends to drop, the 
Sylphon 2 will expand under the influence of 
spring 2' and will act through the servo mech 
anism to close the outlet valve 2. Any tendency 
for the pressure in the Cabin to increase from 
the point B upward will reverse the process, such 
excess pressure overriding the resistance of the 
spring 2. 
Occurrence of a leak in the cabin will tend 

to Cause a drop in cabin pressure. The small 
increment of drop causes a relatively large de 
gree of closure of the cabin outlet valve 2; con 
sequently there is a tendency for the flow to be 
abruptly reduced through the outlet 96. The 
consequent reduction of flow in the outlet venturi 
20 brings the inlet valve servo mechanism to a 
new position of equilibrium, providing a greater 
and compensating flow past the inlet valve f. 
Accordingly even a very large leak in the cabin 
will cause a negligible drop in cabin pressure, 
and an appropriately increased supply of air 
from the cabin supercharger to resist any drop 
in the cabin pressure. The supercharger is al 
lowed to overload during the presence of such 
conditions. 
At point C of the graph a cabin supercharging 

condition is reached such that for structural rea 
sons it is not desirable to further increase the 
differential pressure between the cabin and the 
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be started. Accordingly the switch handle 52 is 
moved manually (or automatically, as suggested 
above) from terminal 67 to terminal 53, to cause 
closure of the valves and 70, breaking the cir 
cuit through the light 54, and as the switch 
handle approaches the end of such movement its 
motion is transmitted through the levers 39 and 
30 and linkage 39' to the control valve 3, to re 
verse the latter's position. For control purposes 
this throws the sensitivity to the flow previously 
under the influence of the inlet venturi 10, to 
the outlet venturi 26). The valve is now in the 
position of Figure 2. Accordingly the cabin in 
let valve is regulated in the same fashion as 
previously described, but under the control of 
the outlet venturd. - 
At point B in the graph, which we have now 

reached, the pressure of the external atmos 
phere, which is substantially the same as the 
pressure within the cabin, is no longer sufficient. 
to hold the absolute pressure-sensitive Sylphon 2 
collapsed to its limit, for the collapsing force has 
decreased, while the opposing spring force has reas 
mained unchanged, and the Sylphon commences 
to expand due to pressure from the spring 2" 
within it. The degree of this expansion is abrupt, 
and dependent upon the pressure drop K from 
point B to point C. This pressure drop X is not 
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atmosphere. Accordingly the differential pres 
sure responsive element 4 is so arranged that 
it commences to compress under the differential 
between the higher cabin static pressure, to 
which it is subjected exteriorly, and the lesser 
atmospheric pressure to which it is subjected in 
ternally. Compression of the element 4 admits 
atmospheric pressure past the valve 42 to the 
upper side of the discharge valve servo piston 24. 
This causes automatically opening of the dis 
charge valve against the will of the absolute 
pressure responsive Sylphon 2, in effect overrid 
ing the latter, and thus from point C to point D 
of the graph, and without any action by the at 
tendant, a cabin differential pressure of, for 
example, 2% pounds per square inch, is main 
tained. The rate of flow to the cabin under con 
trol of the outlet venturi 20 may still remain con 
stant, for as the outlet valve 2 opens, tending to 
increase the outflow, the inlet valve will tend to 
open. The two automatically maintain their bal 
ance. - At point D of the graph the limit of the 
supply characteristic of the supercharger is 
reached, and it cannot maintain any longer the 
desired pressure differential in the cabin, and 
the cabin inlet valve f is then fully open. Be 
yond point D the 2% pound cabin pressure dif 

O 

ferential can no longer be maintained, and the 
differential tends to decrease. At point E of 
the graph a cabin pressure is reached which is 
physiologically detrimental to occupants of the 
cabin. This, through the pressure-sensitive ele 
ment 50 or a similar element, causes energization 
of the alarm or signal 54, and this is the signal 
to the attendant that the pressure of the cabin 
is too low, and that either the aircraft should 
descend or the emergency oxygen supply should 

large from the physiological standpoint, but is is be put into use. 
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It is to be remembered that the operation rep 

resented by the graph, Figure 6, is not the only 
manner in which the control may operate. By 
suitable design or adjustment of the absolute 
pressure sensitive unit, or its spring 2', the 
location of the point B (that is, the altitude at 
which supercharging commences) can be al 
tered; if the Spring is made sufficiently strong, 
supercharging can commence at sea level; with 
a weaker spring supercharging begins at a higher 
altitude. In similar fashion, by suitable design 
or adjustment of the differential-pressure sensi 
tive unit, or its spring 49, the location of the 
point C can be altered; for instance, with a 
stronger spring a greater differential must exist 
before the valve 42 is lifted from its seat, and 
this has the effect of shifting the line C-D-E 
farther from the approximate atmospheric line 
A-B, extended. 

Since supercharging, as shown above, can 
commence at any selected altitude or external 
pressure, and since the absolute value thereof 
is, in effect, dependent upon the strength of a 
spring, it is possible to vary that value during 
ascent, at a rate which may be related to time, 
or alternatively to rate of change of external 
pressure, by a progressive adjustment. Always 
the cabin pressure bears a predetermined rela 
tion to external pressure, whether that relation 
be equality. A to B, whether the one exceeds the 
other by a given increment, C to D, or whether 
the One changes at a rate which is a given ratio 
to the rate of change of the other, B to C. These 
relationships, therefore, are each susceptible to 
change, and Such change can be continuous dur 
ing flight. 

For instance, knowing the intended time rate 
of ascent and consequently the intended time 
rate of atmospheric pressure drop, the adjust 
ment of the force of the spring 2 can be made 
at a related time rate. This would have the 
effect of increasing the cabin pressure difference 
Over atmospheric pressure for each time unit 
(minute) of ascent, and the curve would trend 
upward away from A-B. It would be a steady 
divergence if the actual rate of climb coincides 
with the intended rate of climb. Instead of ef 
fecting such adjustment under the influence of 
a time factor, it could be effected under the in 
fluence of a pressure factor, such as a rate-of 
climb element, and then, if the actual rate of 
climb did not follow the intended rate, the in 
crease of the cabin's pressure difference over at 
mospheric pressure would actually occur at a 
rate corresponding to actual change of altitude. 
The curve would then trend steadily away from 
the atmospheric curve A-B, and the ratio of 
cabin pressure difference over atmospheric, to 
total atmospheric pressure change from sea level, 
or from some other selected datum, could be 
the same at all altitudes. Of course, the selected 
limiting differential, controlled by 4, is rever 
exceeded. 

It is also the function of the alarm system of 
Figure 5 to warn the attendant if the super 
charging system is not working properly between 
points C and D. Thus if a leak of very large 
proportions should have developed in the skin of 
the aircraft the warning would be given, since 
the pressure differential would not be main 
tained. . Also any mechanical difficulty in the 
Supercharging or control system resulting in a 
eduction of cabin pressure below a 16,000 foot 
pressure altitude would be indicated. 
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Other conditions in the nature of emergencies 

may be similarly indicated by the same or other 
signal devices. For instance, an excessive or 
insufficient rate of air supply or excessive cabin 
pressure might be similarly indicated. 
During Supercharged operation from point B 

of the graph on through points C and D pro 
vision is also made in the control unit for pre 
vention of loss of air from the cabin in the case 
of complete failure of the supercharger or of 
the Supercharger supply conduit 90. Should 
any such conditions occur, the inlet valve is 
returned to its seat by the dynamic effect of 
reversal of flow at the inlet. The cabin pres 
sure at such a time is in excess of the atmos 
pheric pressure and tends to flow outward past 
the valve and through the conduit 90, and 
this tendency to outflow closes the valve . Un 
der this condition of reversed flow tendency past 
the valve , outlet valve 2 conditions will be such 
that the stem 8 will be allowed to close the hole 
in the stem eliminating differential pressure 
across the piston f3, again by reason of leakage 
around and past this piston. The check valve 6 
further insures that the pressure above the pis 
ton 3 will not be brought to a lesser value 
than that below the piston 3, which latter con 
dition would tend to cause opening of the valve 
f during reversal of flow past it. The same is 
true as to the outlet valve 2, since the super 
charger pressure through 25 is no longer avail 
able to resist its closing. Furthermore, the valve 
may be forcibly closed by the manual lever 9, 

in the event of failure of the supercharger or . 
to prevent any excessive cabin pressure resulting 
from malfunctioning of the control unit. 

Both the inlet and outlet waves and 2 are 
also capable of acting as inet relief valves. Thus 
if the aircraft had been operating in the region 
indicated by point D, and were suddenly brought 
to a lower altitude it would not be possible for 
the atmospheric pressure to exceed that of the 
cabin, for this excessive atmospheric pressure 
would merely force open the valves and 2, 
thereby equalizing the pressure within the cabin 
and that outside it. This would occur even 
though the Supercharger or the pressure-sensi 
tive mechanism in the control unit had become 
inoperative. 
A further modification of the control wave 

is preferable in some instances, as when the 
blower or such other cabin air supply device is 
particularly changeable in discharge pressure 
or is very unstable. This would be offensive in 
a comparatively large pressure cabin Since, dur 
ing operation from points B to D in Figure 6 
while the average cabin inflow and outflow night 
be kept very constant, there might still be rather 
small flow variations of relatively high fre 
quency permitted at the cabin inlet, falling above 
and below the average inlet flow value. - 
I prefer, therefore, to temper the flow control 

in such cases, between points B and D, by allow 
ing the inflow metering system to slightly in 
fluence the position of the valve , while he pre 
dominant influence is still derived from the out 
flow metering system, and all the herein de 
Scribed beneficial results of a flow sensitivity by 
an outflow meter are still substantially retained. 
One method of tempering is, for instance, pro 

duced by slightly trimming of the corners of the 
Valve 8 as indicated at 3' and at 32". This al 
lows passage 34 to be slightly exposed to passage 

, and passage 37 to be slightly exposed to pas 
sage 6 during the position of valve 3 indicated 
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in Figure 7, which corresponds to its position in 
Figure 2. High frequency flow fluctuations past 
the valve are thereby prevented during super 
charging of the cabin by the damping action of 
the inlet ventur control. 

It is to be understood that I do not limit myself 
to the particular forms or devices described in 
the preceding specification. Thus pressure sen 
sitivity to effect a pressure control with my sys 
ten might be derived from any equivalent pres 
sure-sensitive device, as a flexible vapor pressure 
container having a volatile liquid therein at a 
constant temperature, for instance. Nor are the 
flow sensitive devices limited to venturis. Hot 
wire electrical flow meters and various other spe 
cies of flow meters are recognized equivalents, 

9 
to be exceeded, said differential-pressure respon 
sive means being automatically operable, so long 
as such differential tends to be exceeded, to 
maintain such differential of cabin pressure above 
external pressure, within the capacity of the 
pressure source. 

3. Mechanism to control aircraft cabin pres 
Sures, comprising, in combination with means to 
supply air under pressure to the cabin, and an 
outlet to discharge air from the cabin, two inter 
connected valve means operable the one to gov 
ern air movement through and the other to gov 

5 

and are properly adaptable to the control mecha 
nisms described. By the use of the above men 
tioned volatile liquid as a basis of pressure con 
trol, or hot wire flow meter as a flow control, 
the type of pressure and flow regulations may be 
made to vary systematically with atmospheric 
temperature, or cabin temperature. Thus during 
usually high atmospheric temperatures at high 
altitudes which might, together with the temper 
ature rise of air compression, cause uncomfort 
able cabin temperatures, the flow of air might be 
reduced to minimize the rate of heat contribution 
to the cabin and to reduce the cabin tempera 
ture. At the lower altitudes, however, the flow 
may be advantageously increased during hot 
weather for maximum passenger comfort, be 
cause the heat of compression is relatively small 
at this time and the cabin temperature will be 
reduced by increased air flow within certain 
limits. 
While I have referred to the passenger cabin 

as the space or enclosure within which the pres 
sure is regulated, implying by that term the 
space, usually within the fuselage, occupied by 
passengers or crew, and while it is to such a cabin 
that the invention is primarily applicable the 
term is also to be understood as meaning any 
enclosed space of an aircraft wherein, for any 
reason, it is necessary or desirable to maintain 
given pressure conditions. 
What I claim as my invention is: 
1. Mechanism to control aircraft cabin pres 

sures, comprising, in combination with means to 
supply air under pressure to the cabin, a pres 
sure regulating means, absolute-pressure respon 
sive means operatively connected to the pressure 
regulating means, and automatically operable 
thereupon to maintain cabin pressures substan 
tially constant, up to a selected differential of 
cabin pressure above external pressure, and dif 
ferential-pressure responsive means also opera 
tively connected to the pressure-regulating 
means, and automatically operable thereupon to 
prevent exceeding such differential for all lower 
external pressures. 

2. Mechanism to control aircraft cabin pres 
sures, comprising, in combination, means to sup 
ply air under pressure within the cabin, valve 
means movable to regulate the cabin pressure, 
absolute-pressure responsive means operatively 
connected to the valve means, and automatically 
operable to maintain cabin pressures substantial 
ly constant, up to a selected differential of cabin 
pressure above external pressure, and differen 
tial-pressure responsive means also operatively 
connected to said valve means, and arranged to 
override automatically the absolute-pressure re 
sponsive means, during the prevalence of condi 
tions tending to cause such selected differential 
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ern pressure within the cabin, means operable 
primarily under the influence of cabin outflow 
pressure to operate said interconnected valve 
means to maintain a substantially constant cabin 
pressure, means operable automatically upon the 
attainment of a selected differential of cabin 
pressure above external atmospheric pressure to 
operate said interconnected valve means to 
Imaintain such differential during the prevalence 
of lower external pressures tending to increase 
the differentla. 

4. Mechanism to control aircraft cabin pres 
sures, comprising, in combination with a super 
charger connected to supply air to the cabin, and 
an outlet to discharge air from the cabin, a valve 
controlling inlet from the supercharger, a valve 
controlling outflow from the cabin, means op 
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erable primarily under the influence of inlet flow 
pressure to differentially operate said valves to 
maintain a substantially constant rate of flow 
through the cabin throughout a given altitude 
range, means operable primarily as a function of 
cabin outflow pressure to differentially operate 
Said valves to maintain a substantially constant 
cabin pressure throughout a higher altitude 
range, and means to selectively render operable 
one or the other of said latter two means. 

5. Mechanism to control aircraft cabin pres 
sures, comprising, in combination with a super 
charger connected to supply air to the cabin, and 
an outlet to discharge air from the cabin, a valve 
controlling inlet from the supercharger, a valve 
controlling outflow from the cabin, means oper 
able primarily under the influence of inlet flow 
pressure to differentially operate said waves to 
maintain a substantially constant rate of flow 
through the cabin throughout a given altitude 
range, means Operable primarily as a function of 
cabin outflow pressure to differentially uperate 
said valves to maintain a substantially constant 
cabin pressure throughout a higher altitude 
range, means to selectively render operable one 
or the other of sald latter two means, and means 
operable under the influence of an attained dif 
ferential of cabin pressure above external pres 
sure to differentially operate said valves to main 
tain such differential throughout a still higher 
altitude range. 

-6. Mechanism to control aircraft cabin pres 
sures, comprising, in combination with a super 
charger connected to supply air within the cabin, 
and an outlet to discharge air from the cabin, 
valve means operable to control such supply and 
discharge, means operable primarily as a func 
tion of inlet flow pressure to control such waiv 
means to maintain a constant rate of 
through the cabin throughout a low altitude 
ange, means responsive to a given pressure alt 

tide to signal the attainment of the upper limit 
of such altitude range, means operable as a re 
sult of the operation of the preceding means to 
alter the manner of control of the valve means, 
means thereafter operable primarily as a func 
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tion of cabin outflow pressure to maintain a sub 
stantially constant cabin pressure throughout a 
medium altitude range, means operable in re 
sponse to a given differential of cabin pressure 
Over external pressure to override the preceding 
means and to control said valve means to sub 
stantially maintain such differential throughout 
a high altitude range, and signal means respon 
sive to a given pressure altitude to indicate the 
attainment of a selected minimum cabin pres 
Stre. 

7. Mechanism to control aircraft cabin pres 
sures, comprising, in combination with a super 
charger connected to supply air within the cabin, 
and an outlet to discharge air from the cabin, an 
inlet valve and an outlet valve separately oper 
able, pressure sensitive means to effect move 
ment of such inlet valve, a control valve oper 
able, in one position, to subject said pressure 
Sensitive means primarily to the influence of in 
let flow pressure, thereby to move the inlet valve 
to effect a substantially constant rate of flow 
through the cabin, and operable, in another po 
sition, to subject said pressure sensitive means 
primarily to the influence of outlet flow pressure, 
thereby to move the inlet valve to tend to main 
tain constant pressure within the cabin. 

8. Mechanism to control aircraft cabin pres 
Sures, comprising, in combination with a super 
charger connected to supply air within the cabin, 
and an outlet to discharge air from the cabin, an 
inlet valve and an outlet valve separately oper 
able, pressure sensitive means to effect move 
ment of such inlet valve, a control valve operable, 
in one position, to subject said pressure sensitive 
means primarily to the influence of inlet flow 
pressure, thereby to move the inlet valve to ef 
fect a substantially constant rate of flow through 
the cabin, and operable, in another position, to 
Subject said pressure sensitive means primarily 
to the influence of outlet flow pressure, thereby 
to move the inlet valve to tend to maintan con 
stant pressure within the cabin, pressure sensi 
tive means governing the operation of said out 
let valve, and an absolute pressure sensitive 
means connected and arranged to close said out 
let valve with decrease of cabin pressure, there 
by tending to maintain constant cabin pressure. 

9. Mechanism to control aircraft cabin pres 
Sures, comprising, in combination with a super 
charger connected to supply air within the cabin, 
and an outlet to discharge air from the cabin, an 
inlet valve and an outlet valve separately oper 
able, pressure sensitive means to effect OWea 
ment of such inlet valve, a control valve operable, 
in one position, to subject said pressure sensitive 
means primarily to the influence of inlet flow 
preSSure, thereby to move the inlet valve to effect 
a substantially constant rate of flow through the 
cabin, and operable, in another position, to sub 
ject said pressure sensitive means primarily to 
the influence of outlet flow pressure, thereby to 
move the inlet valve to tend to maintain con 
stant pressure within the cabin, pressure sensi 
tive means governing the operation of said outlet 
valve, an absolute pressure sensitive means tend 
ing to close said outlet valve with decrease of 
cabin pressure, thereby tending to maintain 
constant cabin pressure, and a further pressure 
sensitive device operable as a function of pres 
sure differences between cabin pressure and at 
nospheric pressure, operatively connected to 
Override the preceding absolute pressure sensitive 
neans, and to effect movement of the outlet Wave 
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to maintain a substantially constant selected dif 
ferential pressure within the cabin. 

10. Mechanism to control aircraft cabin pres 
sures, comprising, in combination with means to 
supply air under pressure within the cabin, and 
an outlet to dicharge air from the cabin, valve 
means controlling such inflow and outflow, an 
absolute pressure sensitive device opeiatively 
connected to control the valve means, and oper 
able under the influence of a pressure drop with 
in the cabin, through a selected critical range, to 
restrict the outflow, means operable primarily 
under the influence of outflow pressure to oper 
ate said valve means to maintain a riearly con 
stant pressure, within the region of such critical 
range, and terminating at the lower limit there 
of upon the attainment of a selected differen 
tial of cabin pressure over external pressure, and 
differential pressure sensitive means operatively 
connected to control said valve means, to permit 
outflow and to maintain the selected differential 
pressure automatically at higher altitudes. 

11. Mechanism to control aircraft cabin pres 
sures, comprising, in combination with means to 
supply air under pressure within the cabin, and 
an outlet to discharge air from the cabin, an in 
let valve and an outlet valve arranged to be self 
closing upon failure of inflow pressure, and to be 
self-opening upon subjection to external pres 
sure exceeding the cabin pressure, and means, 
including both an absolute-pressure sensitive 
means and a differential-pressure sensitive 
means, both operatively connected to said valves 
to control them to attain a cabin pressure ex 
ceeding the external pressure. 

12. Mechanism to control aircraft cabin pres. 
sures, comprising, in combination with a super 
charger connected to supply air within the cabin, 
and an outlet to discharge air from the caioin, an 
inlet valve and an outlet valve arranged to be 
self-losing upon failure of inflow pressure, and 
to be self-opening upon subjection to external 
pressure exceeding the cabin pressure, means op 
erable primarily in accordance with outlet flow 
pressure to control the inlet valve, whereby upon 
cessation of outflow the inlet valve will close 
automatically, and pressure sensitive means to 
control said outlet valve to attain and maintain 
cabin pressures in excess of the external pres 
Stres. 

13. Mechanism to control aircraft cabin pres 
Sures, comprising, in combination with a super 
charger connected to supply air within the cabin, 
and an outlet to discharge air from the cabin, 
an inlet valve and an outlet valve arranged to be 
Self-closing upon failure of inflow pressure, and 
to be self-opening upon subjection to external 
pressure exceeding the cabin pressure, means op 
erable primarily in accordance with outlet flow 
pressure to control the inlet valve, whereby upon 
cessation of outflow the inlet valve will coseau 
tomatically, and two pressure sensitive means 
operatively connected to control said outle; valve, 
one being sensitive to absolute pressures to main 
stain a substantially constant cabin pressure 
throughout a medium altitude range, and at the 
lower pressure limit of such range closing the 
otlet valve, and the other being sensitive to the 
differential of cabin pressure over external pres 
sire then attained, to maintain such differential throughout a higher altitude range. 

14. Mechanism to control aircraft cabia pres 
Sires, comprising, in combination with annet 
to the cabin from a source of warm air under 
Pressure, and an outlet to discharge air from the 
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cabin, valve means controlling such inlet and 
outlet, and the inlet and the outlet being dis 
posed one surrounding the other, for transference 
Of heat to the outlet, in the vicinity of the valve 
means, to prevent ice formation. 

15. Mechanism to control aircraft cabin pres 
sures, comprising, in combination with a super 
charger connected to supply air to the cabin, and 
an outlet to discharge air from the cabin, a ven 
turi interposed between the supercharger and the 
cabin, an inlet valve between the supercharger 
and said venturi, a second venturi between the 
cabin and the outlet, an outlet valve between the 
latter venturi and the outlet, means operatively 
connected to the inlet valve to move the same in 
accordance with a flow pressure through one or 
the other of said venturis, means selectively oper 
able to connect at will the inlet venturi or the 
outlet venturi for control of said inlet valve, and 
pressure sensitive means to control said outlet 
valve. - 

16. Mechanism to control aircraft cabin pres 
sures, comprising, in combination with a super 
charger connected to supply air to the cabin, and 
an outlet to discharge air from the cabin, a flow 
sensitive device disposed in the supply connection 
and a second flow sensitive device disposed in the 
outlet, valve means controlling inflow and out 
flow, and means selectively operable to control 
said valve means under the influence of said first 
flow sensitive means, tending to maintain a con 
stant rate of inflow, or under the influence of 
the Second flow sensitive means, tending to main 
tain a constant cabin pressure. 
'17. Mechanism to control aircraft cabin pres 

sures, comprising, in combination with a super 
charger connected to supply air to the cabin, and 
an Outlet to discharge air from the cabin, a flow 
sensitive device disposed in the supply connec 
tion and a second flow sensitive device disposed 
in the outlet, Walve means controlling inflow and 
outflow, means selectively operable to control said 
valve means under the influence of said first flow 

... sensitive means, tending to maintain a constant 
rate of inflow, or under the influence of the sec 
ond flow sensitive means, tending to maintain a 
constant cabin pressure, and pressure sensitive 
means operable under the influence of an at 
tained differential of cabin pressure over atmos 
pheric pressure, and further operable, upon the 
attainment of such differential, to control said 
valve means, tending to maintain such differen 
tal. 

18. Mechanism to control aircraft cabin pres 
sures, comprising, in combination with a super 
charger connected to supply air to the cabin, and 
an outlet to discharge air from the cabin, a ven 
turi interposed between the supercharger and the 
cabin, an inlet valve between the supercharger 
and said venturi, a second venturi between the 
cabin and the Outlet, an Outlet valve between the 
latter venturi and the outlet, a control piston and 
a servo piston operatively connected to the inlet 
valve, a control valve having two passages and 
movable between two positions, its casing having 
two ports connected above and below the control 
piston, respectively, with which the passages con 
nect in either position, and having four addi 
tional ports, with two of which the passages con 
nect in one position, and connecting respectively 
to the inlet venturi flow pressure and to the 
supercharger static pressure, and with the other 
two of which the passages connect in the other 
position and connecting respectively to the outlet 
venturi flow pressure and to the interior of the 
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cabin, whereby, in the first position the control 
piston and the inlet valve are operable under 
control of inflow to maintain a constant rate of 
flow, and in the second position are operable 
under control of outflow to tend to maintain a 
selected cabin pressure, and pressure sensitive 
means to control said outlet valve, operable upon 
the attainment of a given pressure altitude to 
tend to maintain the same. 

19. Mechanism to control aircraft cabin pres 
sures, comprising, in combination with a super- - 
charger connected to supply air to the cabin, and 
an Outlet to discharge air from the cabin, a ven- . 
turi interposed between the supercharger and 
the cabin, an inlet valve between the super 
charger and said venturi, a second venturi be 
tween the cabin and the outlet, an outlet valve 
between the latter venturi and the outlet, means 
operatively connected to the inlet valve to move 
the same in accordance with a flow pressure 
through one or the other of said venturis, means 
selectively operable to connect at will the inlet 
venturi or the outlet venturi for control of said 
inlet valve, a pressure sensitive element and a 
servo piston operatively connected to control said 
outlet valve, a conduit leading supercharger static 
pressure to one side of said servo piston, tending 
to move it in a direction to open said outlet valve, 
a hollow stem movable with the valve and piston, 
and adapted to connect its opposite side to the 
atmosphere, whereby to control said valve as a 
function of the differential between atmospheric 
and supercharger pressures, the pressure sensi 
tive element being subjected to cabin static pres 
sure tending to collapse it in a direction to per 
nit opening of the valve, and a stem movable 
in response to movement of the pressure sensitive 
element, disposed to close the hollow stem as the 
servo piston and valve move towards open posi 
tion, and to effect closing of the valve as the 
pressure sensitive element expands, thereby tend 
ing to maintain a cohstant pressure within the 
cabin. 

20. Mechanism to control aircraft cabin pres 
sures, comprising, in combination with a super 
charger connected to supply air to the cabin, 
and an outlet to discharge air from the cabin, 
a ventur interposed between the supercharger 
and the cabin, an inlet valve between the super 
charger and said venturi, a second venturi be 
tween the cabin and the outlet, an outlet valve 
between the latter venturi and the outlet, means 
operatively connected to the inlet valve to move 
the same in accordance with a flow pressure 
through one or the other of said venturis, means 
selectively operable to connect at will the inlet 
venturi or the outlet Venturi for control of said 
inlet valve, a pressure sensitive element and a 
servo piston operatively connected to control 
said outlet valve, a conduit leading Supercharger 
static pressure to one side of said servo piston, 
tending to move it in a direction to open said 
outlet valve, a hollow stem movable with the 
valve and piston, and adapted to connect its 
opposite side to the atmosphere, whereby to 
control said valve as a function of the differ 
ential between atmospheric and supercharger 
pressures, the pressure sensitive element being 
subjected to cabin static pressure tending to col 
lapse it in a direction to permit opening of the 
Valve, a stem movable in response to movement 
of the pressure sensitive element, disposed to 
close the hollow stem as the servo piston - and 
Valve move towards open position, and to effect 
closing of the valve as the pressure sensitive ele 
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is ent expands, thereby tending to maintain a 
instant pressure within the cabin, a conduit 
nnecting to the atmosphere and leading to 

...le side of the servo piston opposite that which 
is subjected to the supercharger pressure, a nor 
Einally closed valve in such conduit, and an ele 
ment movable in accordance with an attained 
differential between cabin pressure and atmos 
pheric pressure to open the latter valve, thereby 
to subject the servo piston to a lowered atmos 
pheric pressure and to move it, in opposition to 
the first pressure sensitive element, to open the 
outlet valve under the influence of Such differ 
ential pressure, and to tend to maintain such 
differential. 

21. The method of controlling aircraft cabin 
pressures which comprises maintaining a sub 
stantially constant cabin pressure, by regulating 
inflow and outflow under the influence pri 
marily of outflow pressure, through a selected 
medium altitude range, until a selected differ 
ential of cabin pressure over external pressure is 
attained, and then at higher altitudes maintain 
ing such differential by regulating inflow and 
outflow under the influence of a differential 
pressure sensitive device overriding the outflow 
pressure regulating device. 

22. The method of regulating inflow to and 
outflow from an air craft cabin which comprises 
maintaining a substantially constant rate of 
inflow in accordance with inflow pressure, up to 
a selected altitude, from such altitude to a higher 
altitude maintaining a substantially constant at 
tained pressure by regulating inflow and outflow 
primarily in accordance with outflow pressure, 
until a selected differential of cabin pressure over 
external pressure is attained, and at higher al 
titudes maintaining such differential primarily 
in accordance with such attained differential. 

23. In an aircraft, in combination, sustaining 
wings, a power plant and propellers to sustain 
flight at high altitudes, a cabin supported by 
the wings, the structure of said cabin including 
Walls defining an airtight compartment, said 
walls being of desired but limited structural 
strength, an air supply conduit admitting to the 
interior of said compartment, and a port to 
discharge air therefron, a pressure source to 
deliver air under pressure to the cabin through 
Said air supply conduit, means to regulate the 
supply of pressure air from between said pres 
Sure Source to the cabin, outlet valve means 
controlling discharge from the cabin, absolute 
pressure responsive means automatically oper 
able to control said outlet valve to maintain 
cabin pressure substantially constant, up to a 
Selected differential of cabin pressure above ex 
ternal pressure, at which differential the limit of 
strength of the cabin structure, within a select 
ed Safety factor, is approached, differential 
pressure responsive means operable to control 
said outlet valve to maintain such differential, 
within the safety factor, for a lower external 
pressure, within the capacity of the pressure 
Source, and means to adjust the supply-regulat 
ing means in accordance with the setting of the 
outlet valve, to balance supply with outflow, at the respective pressures. 

24. Mechanism to control aircraft cabin pres 
sures, comprising, in combination with means to 
supply air under pressure within and for dis 
charge from the cabin, means to control the 
cabin pressure, differential-pressure responsive 
means always operable to regulate said control 
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a selected pressure above the external pressure, 
and means also operable to regulate said control 
means to increase the cabin pressure to a value 
above the external, pressure, within the limiting 
differential fixed by said differential-pressure re 
sponsive means. 

25. Mechanism to control aircraft cabin pres 
sures, comprising, in combination with means to 
supply air under pressure within and for dis 
charge from the cabin, means to control the 
cabin pressure, differential-pressure responsive 
means operable to regulate said control means, 
to prevent the cabin pressure exceeding a se 
lected pressure above the external pressure, and 
means automatically operable at a selected alti 
tude to regulate said control means, and thereby 
to initiate increase of the cabin pressure to a 
value above the external pressure, within the 
limiting differential fixed by said differential 
pressure responsive means. 

26. Mechanism to control aircraft cabin pres 
Sures, comprising, in combination with means to 
supply air under pressure to and for discharge 
from the cabin, means to control the cabin 
pressure, differential-pressure responsive means 
operable to prevent the cabin pressure exceeding 
a selected pressure differential above the external 
pressure, and means automatically operable at 
a predetermined altitude to regulate said control 
means, and thereby to initiate a change of cabin 
pressure relative to external pressure, at a pre 
determined rate as related to altitude, within the 
lower limit fixed by the external pressure and the 
upper limit fixed by said differential-pressure re 
sponsive means. 

27. Mechanism to control aircraft cabin pres 
Sures, comprising, in combination with means to 
supply air under pressure within the cabin, means 
to control the cabin pressure, differential-pres 
sure responsive means automatically operable to 
regulate said control means to prevent cabin 
pressures from exceeding any selected differ 
ential above external pressure, and means auto 
natically Operable to regulate said control means, 
to maintain at all times a substantially con 
stant rate of airflow through the cabin. 

28. Mechanism to control aircraft cabin pres 
Sures, comprising, in combination with means 
to supply air under pressure to the cabin, and 
an outlet to discharge air from the cabin, valve 
means operable to govern air movement through 
and pressure within the cabin, automatic con 
trol means to operate said valve means to main 
tain a substantially constant cabin pressure, a 
Second automatic control means operable auto 
matically upon the attainment of a selected 
differential of cabin pressure above extenal at 
mospheric pressure to operate said valve means 
to maintain such differential during the preva 
lence of lower external pressures tending to in 
crease the differential 

29. Mechanism to control aircraft cabin pres 
Sures, comprising in combination with means to 
supply air under pressure to the cabin, a dis 
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means, to prevent the cabin pressure exceeding is 

charge valve continually open for discharge of 
air from the cabin, differential-pressure respon 
sive means operable to control said valve to pre 
vent exceeding a given cabin pressure differ 
ential over external pressures, and absolute 
pressure responsive means automatically oper 
able, inside such differential, likewise to control 
said valve to maintain cabin pressures substan 
tally constant. 

30. Mechanism to control aircraft cabin pres 
sures, comprising, in combination with means to 
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supply air under pressure to the cabin, means 
to regulate air-flow through the cabin, absolute 
pressure responsive means operable to regulate 
said flow-regulating means to maintain cabin 
pressures substantially constant, up to a selected 
differential of cabin pressure above external pres 
sure, differential-pressure responsive means op 
erable to regulate said flow-regulating means to 
prevent exceeding such differential for all lower 
external pressures, and means operable to regul 
late said flow-regulating means to maintain at 
all times a substantially constant rate of air flow 
through the cabin. 

31. The method of controlling aircraft cabin 
pressures which comprises regulating both the 
supply of air to and its discharge from the 
cabin, under the influence of the differential 
of cabin pressure over external pressure, to auto 
matically prevent such differential exceeding a 
selected value, and regulating both the supply of 
air to and its discharge from the cabin to attain 
a selected cabin pressure which is not in excess 
uf the selected differential value, 

32. Mechanism for controlling the pressure 
within an aircraft cabin, comprising a valve for 
controlling the flow of air through such cabin, 
Operating means for said valve, said operating 
means communicating with external atmospheric 
pressure, and means operable to regulate such 
communication of said operating means with the 
external atmospheric pressure, thereby to govern 
the cabin pressure. 

33. Mechanism for controlling the pressure 
within an aircraft cabin, comprising a valve for 
controlling the flow of air through such cabin, 
operating means for said valve, said operating 
means being actuated by communication with ex 
ternal atmospheric pressure, and means respon 
sive to cabin interior pressure operable to regu 
late such communication of said operating means 
with the external atmospheric pressure, thereby 
to govern the cabin pressure. 
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34. Mechanism to control aircraft cabin pres 
sures comprising, in combination, means to sup 
ply air under pressure to the cabin, an outlet from 
the cabin normally open for continuous outflow 
at all altitudes, means controlling the airflow 
through the cabin to prevent the cabin pressure 
from exceeding a selected pressure above external 
pressure, and means to increase the cabin pres 
sure to a value above the external pressure but 
not greater than the limiting differential deter 
mined by said second-named means. 

35. Mechanism to control aircraft cabin pres 
sures comprising, in combination with an outflow 
opening and with means to deliver air under pres 
sure within the cabin at a rate in excess of that 
necessary to maintain a given pressure within 
the cabin, flow-control means, absolute-pressure 
responsive means automatically operable to regul 
late said flow-control means to increase cabin 
pressures to values above external pressure, up 
to a selected differential of cabin pressure above, 
external pressure, while at the same time per 
mitting continuous outflow through the outflow 
opening, and differential-pressure responsive 
means also operable to regulate said flow-control 
means to prevent exceeding such differential for 
all lower external pressures. 

36. Mechanism for controlling the pressure 
within an aircraft cabin comprising means for 
supplying air under pressure within the cabin, an 
outlet valve, control means for said valve operable 
to produce a cabin pressure in excess of external 
pressure, and a second control means for said 
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valve operable to prevent the attainment of a 
cabin pressure in excess of a selected differential 
over external pressure, 

37. Mechanism to control aircraft cabin pres 
sures, comprising, in combination with means to 
supply air under pressure within the cabin, means 
movable to regulate flow through and pressure 
within the cabin, differential-pressure responsive 
means operatively connected to the regulating 
means, and automatically operable thereupon to 
prevent the cabin pressure exceeding a selected 
differential, and absolute-pressure responsive 
means also operatively connected to the same 
regulating means, and automatically operable 
thereupon to effect elevation of cabin pressure 
above external pressure. 

38. Mechanism to control aircraft cabin pres 
sures, comprising, in combination with means to 
supply air under pressure within the cabin, means 
movable to regulate pressure within the cabin, 
differential-pressure responsive means operatively 
connected to the regulating means, and auto 
matically operable thereupon to prevent the 
cabin pressure exceeding a selected differential, 

- absolute-pressure responsive means also opera 
tively connected to the same regulating means, 
and automatically operable thereupon to effect 
elevation of cabin pressure above external pres 
sure, and flow-control means regulating the rate 
of pressure air supply, to maintain balance there 
of with the pressure-controlling means at mini 
mum rates of flow. 
39. Mechanism to contsol aircraft cabin pres 

sures, comprising, in combination with means to 
supply air under pressure within the cabin, an 
outflow valve movable to regulate pressure within 
the cabin, differential-pressure responsive means 
operatively connected to said outflow valve, and 
automatically operable thereupon to prevent cabin 
pressure exceeding a selected differential, and 
absolute-pressure responsive means also oper 
atively connected to said outflow valve, and auto 
matically operable thereupon to effect elevation of 
cabin pressure above external pressure. 

40, Mechanism to control aircraft cabin pres 
sures, comprising, in combination with means to 
supply air under pressure within the cabin, an 
outflow valve movable to regulate pressure within 
the cabin, differential-pressure responsive means 
operatively connected to said outflow valve, and 
automatically operable thereupon to prevent 
cabin pressure exceeding a selected differential, 
and absolute-pressure responsive means also 
operatively connected to said outflow valve, and 
automatically operable thereupon to effect eleva 
tion of cabin pressure above external pressure, 
and means to regulate the supply of pressure air 
in accordance with pressure conditions as deter 
mined by said outflow valve, and within the 
capacity of the latter and of its controls. 
4. Mechanism to control aircraft cabin pres 

sures, comprising, in combination with a super 
charger connected to supply air within the cabin, 
and an outlet to discharge air from the cabin, an 
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inlet valve and an outlet valve separately oper 
able, an absolute-pressure sensitive means tend 
ing to close said outlet valve with decrease of 
cabin pressure, thereby tending to retain a cabin 
pressure elevated above external pressure, a 
further pressure sensitive device Operable as a 
function of pressure differences between cabin 
pressure and atmospheric pressure, operatively 
connected to override said absolute-pressure 
sensitive means, and thereby to prevent the cabin 
pressure exceeding a selected differential, and 
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means Operable primarily under the influence of 
rate of flow, to regulate said inlet valve to maintain 
the pressure elevated within the cabin, and within 
the control capacity of the outlet valve and its 
controls. 

42. Mechanism to control aircraft cabin pres 
Sures, COImprising, in combination with a connec 
tion for supply of air under pressure to the cabin, 
and a connection for discharge of air from the 
cabin, a valve controlling flow-through, and 
therefore the cabin pressure, pressure-sensitive 
means to adjust said valve for control of cabin 
pressure, including a venturi in one such con 
nection, and servo means operatively connected 
to said Wenturl to effect movement of the valve 
under control of the pressure-sensitive means. 

43. Mechanism to control aircraft cabin pres 
sures, comprising, in combination with a super 
charger connected to supply air to the cabin, 
and an outlet to discharge air from the cabin, 
a venturi between the cabin and the outlet, an 
outlet valve controlling outflow from the cabin, 
pressure-sensitive means operatively connected 
to adjust said outlet valve for control of cabin 
pressure, and servo means operatively connected 
to said pressure-sensitive means to effect move 
ment of the valve under control of the pressure 
sensitive means. 

44. The method of regulating aircraft cabin 
pressures which comprises supplying air under 
pressure within the cabin, while permitting con 
tinual outflow therefron, regulating such outflow 
under the influence of the differential of cabin 
pressure over external pressure, in such manner 
that a selected differential can never be exceeded, 
and also restricting such outflow under the in 
fluence of cabin absolute pressure, in such man 
ner as to build up cabin pressure to a value ex 
ceeding external pressure, up to the selected 
limiting differential. -- 

45. The method of regulating aircraft cabin 
pressures which comprises supplying air under 
pressure within the cabin, while permitting con 
tinual outflow therefrom, regulating such out 
flow under the influence of the differential of 
cabin pressure over external pressure, in such 
manner that a selected differential can never 
be exceeded, and also restricting such outflow un 
der the influence of cabin absolute pressure, in 
Such manner as to build up cabin pressure to a 
value exceeding external pressure, up to a selected 
limiting differential, meanwhile balancing inflow 
in accordance with a flow factor, to supply ade 
quate pressure for differential-pressure and ab 
solute-pressure control, without excessive pres 
Sure or rate of infoW. 

46. The method of regulating aircraft cabin 
pressures, which comprises supplying air under 
pressure within the cabin, while permitting con 
tinual outflow therefrom, maintaining a substan 
tially constant rate of inflow in accordance with 
inflow pressure, up to a selected medium alti 
tude, from such altitude upwardly, through a ne 
dun altitude range, restricting outflow under the 
influence of cabin absolute pressure to build up 
cabin pressure to a value exceeding external pres 
sure, and at high altitudes regulating outflow un 
der the influence of the differential of cabin pres 
sure over external pressure, in such manner that 
a selected differential can never be exceeded. 

47. The method of regulating aircraft cabin 
pressures, which comprises supplying air under 
pressure within the cabin, while permitting con 
tinual outflow therefron, maintaining a substan 
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inflow pressure, up to a selected medius alti 
tude, from such altitude upwardly, through a me 
dium altitude range, restricting outcry under 
the influence of cabin absolute pressure to build 

5 up cabin pressure to a value exceeding external 
pressure, and at high altitudes regulating out 
flow under the influence of the differential of 
Cabin pressure over external pressure, in such 
nanner that a selected differential can never a 

lO exceeded, and, throughout the medium and high 
altitude ranges, regulating inflow in accordance 
with rate of outflow, to supply adequate pressure 
for absolute-pressure and differential-pressure. 
control, but to prevent the inflow of air under 

15 pressure at a rate materially in excess of that 
required by the same. 

48. Mechanism for controlling the pressure 
within an aircraft cabin comprising means for 
Continuously supplying air under press is to such 

20 cabin and for discharging it therefrcer, mean: 
to increase the cabin pressure to a yai L.f. abows 
the external pressure, and means autoratical 
operable to modify the action of said pressure 
increasing means, to prevent the cabi pressure 

25 exceeding a selected pressure above externa 
pressure. 

49. Means to regulate aircraft cabin pressure, 
comprising an outflow valve biased to cose, 
means operable under the influence gi cabi pres 

30 sure, and Operatively connected to the Waye to 
hold it open, at all altitudes, for outflow, out only 
Sufficiently, at certain altitudes, to create an ele 
wated cabin pressure, and a control, operable in 
accordance with the difference of cabin pressure 

35 over external pressure, and operatively connected 
to said valve to automatically prevent such dif 
ferential exceeding a selected value. 

50. Means to regulate aircraft cabin pressure, . 
comprising an outflow valve biased to close, 

40 servo means Operatively connected to the valve, 
and subject to a difference of the pressure to 
which the cabin is subjected, over external pres 
Sure, said servo means being Organized and ar 
ranged to maintain the Valve open so long as 

43 cabin pressure equals or exceeds externai pres 
sure, and differential-pressure responsive means 
operatively connected to the valve to open the 
latter increasingly in accordance with a tendency 
to increase the differential pressure, thereby to 

50 prevent such differential exceeding a selected 
value. 

51. Means to regulate aircraft cabin pressure, 
comprising an outflow valve, biased to close, servo 
means operatively connected to the valve, control 

55 means operatively associated with said servo 
means, and subject to a difference of cabin pres 
sure over external pressure, said servo means and 
said control means being organized and arranged 
to open the valve increasingly with increasing dif 

60 ferential pressure, thereby to prevent such dif 
ferential exceeding a selected value. 

52. Means to regulate aircraft cabin pressure, 
comprising an outflow valve biased to close, servo 
means Operatively connected to the valve, con 

0.5 trol means operatively associated with said servo 
means, and subject to a difference of cabin pres 
sure over external pressure, said servo means a. 
said control means being organized and E. 
to open the valve increasingly with incre 

70 differential pressure, thereby to prevent such dif 
ferential exceeding a selected value, and a setond 
control means operatively associated with said 
servo means, arranged for automatic operation 
alternatively with said differential-pressure sen 

tially constant rate of inflow in accordance with 75 sitive means, and itself subject to cabin absolute 
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pressure, said servo means and said second con 
trol means being organized and arranged to close 
the valve increasingly with increasing altitude, 
thereby to maintain cabin pressure elevated 
above external pressure, within the limiting dif 
ferential fixed by said differential-pressure sen 
stive means. 

53. Means to regulate aircraft cabin pressure, 
comprising an outflow valve biased to seat, a pis 
ton operatively connected to move the valve, con 
duit means to subject the piston to a higher and 
a lower pressure, upon its opposite sides, tend 
ing to unseat the valve, and a control means to 
regulate the pressure difference acting upon said 
piston, and thereby the position of said valve and 
the cabin pressure, said control means being sen 
sitive to the differential of cabin pressure over 
external pressure, and being organized and ar 
ranged, relative to said piston and valve, to pre 
vent cabin pressure exceeding a selected differ 
ential. 

54. Means to regulate aircraft cabin pressure, 
comprising an outflow valve biased to seat, a pis 
ton operatively connected to move the valve, con 
duit means to subject the piston to a higher and 
a lower pressure, upon its opposite sides, tend 
ing to unseat the valve, a control means to regul 
late the pressure difference acting upon said pis 
ton, and thereby the position of said valve and 
the cabin pressure, said control means being sen 
sitive to the differential of cabin pressure over 
external pressure, and being organized and ar 
ranged, relative to said piston and valve, to pre 
vent cabin pressure exceeding a selected differ 
ential, and a second control means arranged for 
automatic operation under the influence of cabin 
absolute pressure, alternatively with the differen 
tal-pressure sensitive control, and itself oper 
able, at cabin pressures within the limiting differ 
ential, to subject the piston upon opposite sides 
to a higher and a lower pressure, respectively, 
whereby the valve is held open by a force which 
is primarily dependent upon cabin absolute pres 
sure, and the cabin pressure is automatically 
maintained at a value above external pressure, 

55. Means to regulate aircraft cabin pressure, 
comprising an outflow valve and a seat therefor, 
a servo piston operatively connected to said valve, 
and biased to close the valve, but subject to cabin 
pressure on One side, tending to open the valve, 
means to subject the piston, on its opposite side, 
to external pressure, likewise tending to open the 
valve with increase of altitude, and means ad 
justable in accordance with change of cabin pres 
sure to maintain equilibrium between the valve 
opening forces active upon said piston and the 
biasing forces tending to close the valve, to per 
mit closing of the valve with increasing altitude, 
and thereby tending to maintain cabin pressure 
at an elevated value with increase of altitude. 

56. Means to regulate aircraft cabin pressures, 
under the influence of an air pressure supply, 
comprising an outflow valve movable towards 
closed position to conserve cabin pressure and 
openable to decrease the same, a servo piston op 
peratively connected to said valve, and biased to 
close.the valve, but subject to cabin pressure on 
One side, tending to open the valve, means to 
apply lower external pressures to the opposite 
side of the piston, also tending to open the valve, 
the several forces thus acting upon the piston 
being arranged in equilibrium to maintain a given 
cabin pressure corresponding to each altitude, 
and means sensitive to change of altitude react 
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by to destroy the equilibrium of forces, to permit 
closing of the valve with increasing altitude, and 
thereby tending to maintain cabin pressure at 
an elevated value with increase of altitude. 

57. Means to regulate the pressure within an 
aircraft cabin, which is elevated under the influ ence of an air pressure supply, said regulating 
means comprising an outflow valve closable to 
conserve cabin pressure and openable to decrease 
the same, absolute-pressure sensitive means op 
eratively connected to said valve, and automati 
cally operable in accordance with increase of 
altitude above a given value, to move said valve 
progressively towards closed position, with such 
increase of altitude, tending to maintain a con 
stant cabin pressure, and means operatively con 
nected to said valve, and automatically operable 
to open the valve in accordance with the differ 
ential of cabin pressure over external pressure, 
above a given value, to prevent such differential 
being exceeded. 

58. Means to regulate aircraft cabin pressures, 
under the influence of an air pressure supply, 
comprising an outflow valve, closable to conserve 
cabin pressure and openiable to decrease the 
sane, means operatively connected to said valve, 
and automatically operable to move the valve 
towards open position in accordance with the dif 
ferential of cabin pressure over external pressure, 
to prevent the cabin pressure exceeding a selected 
differential under all circumstances, and means 
also operatively Connected to said valve, and 
automatically operable to move the valve towards 
closed position in accordance with increase of 
altitude above a given value, to prevent drop of 
cabin pressure at as rapid a rate as the external 
pressure drops, with increase of altitude, 

59. Means to regulate aircraft cabin pressures, 
under the influence of an air pressure supply, 
comprising an outflow valve closable to conserve 
cabin pressure and openable to decrease the same, 
means operatively connected to said valve, and 
automatically operable to move the valve towards 
open position in accordance with the differential 
of cabin pressure over external pressure, to pre 
went the cabin pressure exceeding a selected dif 
ferential under all circumstances, and means also 
operatively connected to said valve, and auto 
matically operable to move the valve towards 
closed position in accordance with increase of 
altitude above a given value, to progressively, 
increase the difference of cabin pressure over 
external pressure, with increase of altitude, and 
within the limiting differential fixed by said dif 
ferential-pressure Sensitive means. 

60. An aircraft cabin pressure control compris 
ing an outflow valve, a piston directly connected 
to said valve to move the latter, the piston-valve 
assembly being biased to close, passages to subject 
the piston on One side to cabin pressure and on 
the other side to a lower pressure, tending to hold 
the outflow valve open, control means arranged to 
regulate flow through the low-pressure passage, 
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and thereby the pressure difference at opposite 
sides of the piston and the position of equilibrium 
of the outflow valve, and pressure-sensitive 
means, cooperating with said control valve 
means, and arranged for movement in response 
to change of cabin pressure, to automati?cally 
shift said control valve means, and thereby to 
Compensatingly adjust the outflow valve. 
6. In a cabin pressure control, an outflow 

valve, a piston connected to said valve to move 
the latter, the piston-valve assembly being biased 

ing to alter the last-mentioned means, and there- 75 to close, passages to subject the piston on one side 
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to cabin pressure and on the other side to a lower 
pressure, tending to hold the valve open, control 
valve means arranged to regulate the pressure 
difference at opposite sides of the piston, said 
control valve means including a hollow stem in 
cluded in the passage which admits to one side of 
the piston, and an aligned valve stem movable 
with the outflow valve, and normally materially 
restricting flow through the hollow stem, and a 
pressure-sensitive means arranged for movement 
in response to change in the difference of cabin 
pressure over external pressure, and operatively 
connected to shift said hollow stem relative to 
the cooperating valve stem, and thereby to com 
pensatingly adjust the outflow valve. 

62. The control as defined in claim 61, wherein 

O 
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the pressure-sensitive means is an absolute 
pressure sensitive means, exposed to and respon 
sive to changes in cabin pressure, 

63. The control as defined in claim 61, wherein 
the pressure-sensitive means is a differential 
pressure Sensitive means, exposed to and respon 
SWe to changes in either of the external pressure 
and the cabin pressure. 

64. A system for the control of pressure within 
an aircraft cabin, comprising a source of air 
under pressure connected to discharge within the 
cabin, means variably controlling outflow from 
the cabin, conformably to external atmospheric 
pressure at different altitudes, to create a dif 
ference of cabin pressure over external pressure, 
and means to vary the rate of delivery from the 
pressure source to the cabin, conformably to the 
outflow rate and desired pressure difference, to 
maintain such pressure difference without exces 
sive rate of flow. 

65. A system for the control of pressure within 
an aircraft cabin, comprising a source of air 
under pressure connected to discharge within the 
cabin, valve means controlling outflow, means 
Sensitive to external atmospheric pressure ar 
ranged to variably regulate said valve means in 
conformity to external pressure at different alti 
tudes, to create an elevated cabin pressure, and 
means sensitive to flow through the cabin to vary 
the rate of delivery to the cabin from the pres 
sure source, conformably to the rate of discharge 
past the valve means, to maintain such elevated 
cabin pressure, and continual ventilation, with 
Out an excessive rate of flow. 

66. A system for the control of pressure within 
an aircraft cabin, comprising a blower connected 
to discharge within the cabin, a valve and pres 
sure-sensitive control means therefor automati 
cally controlling outflow from the cabin to create 
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cabin pressures which, above a selected altitude, 
are elevated above external pressures, and means 
sensitive to flow through the cabin to regulate 
the rate of delivery from the blower to the cabin, 
conformably to the rate of discharge past the 
valve means. 

67. A system for the control of pressure within 
an aircraft cabin, comprising a source of afrun 
der pressure connected to discharge within the 
cabin, means to regulate the effective rate of 
pressure supply to the cabin, means variably con 
trolling outflow from the cabin, conformably to 

O 

external atmospheric pressures at different alti 
tudes, to create a difference of cabin pressure 
over external pressure, and means sensitive to re 
duction of outflow, and automatically operable 
thereby to adjust said pressure-supply-regulat 
ing means to increase the effective rate of pres 
sure supply, and vice versa, thereby to maintain 
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the desired pressure difference, without excessive 
rate of flow. 
68. Mechanism to control aircraft cabin pres 

Sures, comprising in combination with means to 
supply air under pressure to the cabin, an out 
flow valve continually open for discharge of air 
from the cabin, differential-pressure responsive 
means operable to control said valve to prevent 
exceeding a given cabin pressure differential over 
external pressures, and absolute-pressure re 
sponsive means automatically operable, likewise 
to control said valve, to create a cabin pressure 
which is elevated above external pressure. 

69. Mechanism to control aircraft cabin pres 
sures, comprising in combination with means to 
supply air under presure to the cabin, means to 
afford and control continual flow through the 
cabin, differential-pressure responsive means 
Operable to control said flow-controlling means 
to prevent exceeding a given cabin pressure dif 
ferential over external pressures, and absolute 
pressure responsive means automatically oper 
able, inside such differential, likewise to control 
such flow-controlling means, to create a cabin 
pressure which is elevated above external pres 
Stre 

70. Mechanism to control aircraft cabin pres 
sures, comprising, in combination with means to 
Supply air under pressure within the cabin, 
means Operable to regulate pressure within the 
cabin, differential-pressure responsive means op 
eratively connected to said pressure-regulating 
means, and automatically operable thereupon to 
prevent cabin pressure exceeding a selected dif 

and absolute-pressure responsive 
means also operatively connected to said pres 
sure-regulating means, and automatically oper 
able thereupon to effect elevation of cabin pres 
sure above external pressure and means to reg 
ulate the supply of pressure air in conformity 
with pressure conditions as determined by said 
pressure-regulating means, and within the ca 
pacity of the latter and its controls. 

71. Mechanism for control of aircraft cabin 
pressures, comprising, in combination with 
means to supply air under pressure within the 
Cabin, and an outflow port continually open at 
all altitudes, differential-pressure responsive 
means to regulate outflow through said port, to 
prevent cabin presure exceeding a selected differ 
ential over external pressure, and absolute-pres 
sure responsive means also regulating such out 
flow through said port, to create an elevated 
cabin pressure. 

72. Means to regulate pressure within an air 
craft cabin, comprising valve means closable to 
restrict outflow relative to inflow and thereby to 
increase cabin pressure, and means sensitive to 
external pressure operatively connected to close 
or open said valve means at a rate which is a 
function of the rate of change of such external 
pressure, and thereby to vary the cabin pressure 
at a rate bearing a predetermined relation to the 
rate of change of external pressure, and differen 
tial-pressure sensitive means operatively con 
rhected to modify the action of said valve means, 
to prevent cabin pressure from exceeding the 
external pressure by more than a selected 
amount. 

73. A system for the control of pressure within 
an aircraft cabin which has an inlet port and an 
outlet port continually open for ventilating flow 
through, comprising means controlling airflow 
through one port, and separate means controlling 
airflow through the other port, flow-sensitive 
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means governing one such airflow-controlling 
means, to limit the rate of flow-through, and 
pressure-sensitive means governing the other 
such airflow-controlling means, to increase cabin 
pressure over external pressure. 

74. A system as in claim 73, characterized in 
that the flow-sensitive means governs inflow, and 
the pressure-sensitive means governs outflow. 

75. A system as in claim 73, characterized in 
that each of the airflow-controlling means is a 
valve, variably open to govern flow-through or 
cabin pressure, as the case may be. 

76. Mechanism for controlling the pressure 
within an aircraft cabin comprising means to 
supply air under pressure within the cabin, an 
outlet valve, and two control means for said 
valve, one of said control means being sensitive 
to absolute pressure, and being operatively con 
nected to said valve to maintain cabin pressure 
elevated above external pressure during a given 
altitude range, and the other of said control 
means being sensitive to the difference of cabin 
pressure over external pressure, and being Oper 
atively connected to said valve to maintain a 
selected differential through a different altitude 
range. 

77. Mechanism for controlling the pressure 
within an aircraft cabin comprising means to 
supply air under pressure within the cabin, valve 
means to regulate outflow and hence pressure 
within the cabin, a control device sensitive to 
absolute pressure, and a second control device 
sensitive to the difference of cabin pressure over 
external pressure, each of said control devices 
being operatively connected to the valve means 
to maintain cabin pressure elevated above ex 
ternal pressure through a selected altitude range, 
and to maintain a cabin pressure differential 
which is not in excess of a selected value for a 
different selected altitude range. 

78. Mechanism for controlling the pressure 
within an aircraft cabin comprising means to 
supply air under pressure within the cabin, an 
outflow valve, two control means operatively 
connected to the valve, one of said control means 
being operable automatically in accordance with 
the relation of cabin pressure to external pres 
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sure, to prevent a selected relationship being 
exceeded, at any altitude, and the second being 
sensitive to a cabin pressure factor, to automati 
cally create and maintain cabin pressure ele 
vated above exterior pressure, from a selected 
altitude upward, within the limit fixed by said 
first-mentioned control. 

79. Mechanism for controlling the pressure 
within an aircraft cabin whereinto fresh air is 
supplied under pressure and whence stale air is 
discharged, comprising a device to regulate in 
flow and a device to regulate outflow, said de 
vices cooperatively constituting a means to regul 
late pressure within the cabin, a flow-sensitive 
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control operatively connected to said pressure 
regulating means to maintain a predetermined 
rate of flow through the cabin, regardless of 
cabin pressure or of external pressure, and a 
pressure-sensitive control operatively connected 
to said pressure regulating means to create a 
predetermined elevated cabin pressure through 
out a selected altitude range. 

80, Mechanism as set forth in claim 79, char 
acterized in that the inflow and outflow regulat 
ing devices are operative at all altitudes to create 
a continuous flow through the cabin, and the 
flow-sensitive device is also operative at all alti 
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tudes to maintain a substantially constant rate 
of flow through the cabin. 

81. Mechanism as set forth in claim 79, char 
acterized in that the pressure-sensitive control 
includes both an absolute-pressure control to 
create elevated cabin pressures throughout at 
least a portion of the selected altitude range, and 
a differential-pressure control to limit the differ 
ential pressure throughout some portion of such 
selected altitude range. 

82, Mechanism for controlling the pressure 
within an aircraft cabin whereinto fresh air is 
continuously supplied under pressure and whence 
stale air is continuously discharged, at all alti 
tudes, comprising a device to regulate inflow and 
a valve continuously open at all altitudes to 
regulate Outflow, said device and said valve CO 
Operatively constituting a means to regulate 
pressure within the cabin, an absolute-pressure 
control and a differential-pressure control each 
operatively connected to said pressure-regulating 
means to maintain a substantially constant rate 
of flow through the cabin, regardless of cabin 
pressure, and to create a cabin pressure which is 
elevated above external pressure throughout a 
selected altitude range, and to limit the differ 
ential of cabin pressure over external pressure 
throughout a portion, at least, of such selected 
altitude range. 

83. Mechanism to control the pressure within 
an aircraft cabin, whereinto air is supplied under 
pressure, comprising an outflow valve, pressure 
sensitive means, Conduit means connecting said 
pressure-sensitive means to a high pressure 
source which is related to the cabin pressure, 
and to atmosphere and said pressure-sensitive 
means being operatively connected to move said 
valve, and means to vary the rate of flow through 
one of said conduit means, and relative to the rate 
of flow through the other, thereby to vary the 
pressure difference acting upon said pressure 
sensitive means, and hence the setting of said 
outflow valve. 

84. Mechanism to control the pressure within 
an aircraft cabin, whereinto air is supplied under 
pressure, comprising valve means to control flow 
through and hence pressure within the cabin, 
pressure-sensitive means operatively connected 
to move said valve means, conduit means con 
necting said pressure-sensitive means to a high 
pressure source related to the cabin pressure 
and to atmosphere means to vary the relative 
rate of flow through said conduit means, there 
by to vary, the pressure difference acting upon 
said pressure-sensitive means, and hence the 
setting of said valve means. 

85. Mechanism to control the pressure within 
an aircraft cabin, whereinto air is supplied un 
der pressure, comprising valve means to control 
flow through and hence pressure within the 
cabin, pressure-sensitive means operatively, con 
nected to move said valve means, conduit means 
connecting said pressure-sensitive means to a 
cabin inlet pressure source and to an atmospheric 
pressure source, and means to vary the relative 
rate of flow through said conduit means, there 
by to vary the pressure difference acting upon 
said pressure-sensitive means, and hence the 
setting of said valve means, said mechanism fur 
ther including means to govern said rate-of-flow 
varying means automatically in accordance with 
a cabin pressure factor. , 

86. Mechanism to control the pressure within 
an aircraft cabin, whereinto air is supplied un 
der pressure, comprising an outflow valve, pres 
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sure-sensitive E. conduit means connecting 
said pressure-sensitive means to a cabin inlet 
pressure source and also to an atmospheric pres 
sure source, one of which is related to the cabin 
pressure, and said pressure-sensitive means being 
operatively connected to move said valve, and 
means to vary the rate of flow through one of 
said conduit means, and relative to the rate of 
flow through the other, thereby to vary the pres 
'sure difference acting upon said pressure-sens 
tive means, and hence the setting of said out 
flow valve, said mechanism further including 
means to govern said rate-of-flow-varying means 
automatically in accordance with an external 
pressure factor. . . ; 

87. Mechanism for controlling pressure within 
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a supercharged aircraft cabin, comprising valve 
means movable to vary the rate of flow through 
the cabin for governing the differential of cabin 
pressure over external pressure, means sensitive 
to a high pressure source which is related to the 
cabin pressure and to external pressure, oper 
atively connected to move said valve means, con 
dult means connecting said pressure-sensitive 
means to each of said pressure sources, and 
means operable to vary the accessibility of said, 
pressure sensitive means to one or the other pres 
gure source, thereby to alter the differential be 
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... tween cabin pressure and atmospheric pressure. 

88, Mechanism to control the supply of air 
under pressure to an aircraft cabin, comprising 
an inlet duct for supply of air to the cabin, means 
to control flow of air through said inlet duct 
into the cabin, pressure sensitive means oper 
atively connected to move said flow controlling 
means, conduit means connecting said pressure 
sensitive means to cabin inlet duct flow pres 
sure and to cabin inlet duct static pressure, 
thereby to vary the pressure difference acting 
upon said pressure sensitive means, and hence 
the setting of said flow control, means. 

89. Mechanism to control the supply of air 
under pressure to an aircraft cabin, comprising 
an inlet duct for supply of air to the cabin, an 
outlet duct for flow of air from the cabin, means 
to control flow of air through said inlet duct into 
the cabin, pressure sensitive means operatively 
connected to move said flow controlling means, 
conduit means connecting said pressure sensitive 
means to cabin outlet duct flow pressure and to 
cabin static pressure, thereby to vary the pressure 
difference acting upon said, pressure sensitive 
means, and hence the setting of said flow con 
trol means. 

... ' NATEAN C. PRICE. 
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