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9 Claims."
The inventxon relates to novel ‘and improved

means for: controlling. the’ supply of -alr’to the

closed ¢abin of an aircraft.

An object.of the invention. is:the maintenance;_
of a.constant amount of air at any altitude of the

aircraft, this amount of ‘air being blown into-the

cabin as fresh. air by means'of a cOMPIressor.:
A further object is to provide ‘novel means for:
‘elther heating or ‘cooling . the’ axr fed: into the‘

cabin,

(CL 128—204)

by ‘welght of air exceeding that - ‘absorbed by
the ‘resistance, the pressure prevailing between:

" the displacer type compressor and resistance will
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Further objects of the inventxon will become i

obvious from thedescription hereinafter given. ..’

Heretofore it ‘has been common practice. to ‘

take the fresh dir required for. the cabins, from a
separate ‘compressor or from the supercharger

of thé driving engine in connection with an addi--

tional breathing air compressor, walves having
been : provided in. the :induction and delivery

. vailing before ‘and behind the resistance.
thermore, with: a view ‘to " obtain 'the greatest.
qpossible econoiny, ‘the  difference 'in . pressure.’

. rise’'and the surplus air will be blown: off through

a blow-off  valve without materially “affecting
the amount by weight of: air fed into the:cabin:

-An independence of altitude of this: automatic,
quantitative control will be obtained by ccontrol- -
‘ling the blow-off valve by a controlling means

operating only on the difference in pressure pre-
Fur-

‘ causing the blowing off .is made only slightly
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‘higher than the pressure gradient required for

the. quantitative control.
able utilization of the heat content or energy

By means of'a profit=

--of ‘pressure of the overfiowing air, the economy

pipes, which valves have usually been’ controlled : :

by the .alr pressure prevaillng in’ the .cabin.
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While the desired: air pressure is.hereby main-.

“of control may be further enhanced, - If the uti-

lization of the overflowing air is not worth while, -

.“the surplus:air is either blown off into:the open

tained in the cabin, the amount and temperature i

vary, especially - with displacer type COMPressors,:

thus rendering air conditionlng of the .cabins
more difﬁcult
The present mvention provides for ‘a control
of ‘the supply of air, permitting the control of
pressure; quantity, and temperature of the raised

“air to) be accomplished jargely independently of:

each other and possibly. even: fully automat-

ically in: additlon in the case of displacer type‘

. compressors. -, -

If a displacer type compressor—-—for instance,‘

30

4 Root’s blower-—is driven. by.the power plant

at an almost constent speed the weight of air

raised by it decreases in proportion to the den- -

gity -of ‘the -atmospheric: air -as: the altitude  of
- flight’ Increases, while: the . volumetric efﬁciency
of the compressor -remains constant. - Therefore
the displacer  type compréssor must: be 5o de-
signed as to raise at least the designated amount
by welght at the designated altitude. -To main-

tain ‘an almost constant amount by weight of
alr  which for obvious reasons. is desirable for-

the ‘airing of cabin; the excess air raised:at

elther 'throttled ‘down on the suction: side::or
blown off on the delivery:side. According to the

present “invention, an automatic, quantitative .
i “control-of the cabin air is obtained in a manner:

40
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- altitudes below. the designated  height: will: be::
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that; for instance, for a constant amount by .
- weight-of fed air, a resistance is placed behind
the displacer. type compressor, this resistance -
acting as a throttle and having the effect that,

if the dxsplacer type compressor raises an. amount

55

-the displacer type compressor.

by blow-off “valves,

COMpressor,

air or passed again’into’the induction pipes of
The latter meas:
ure ‘'will ‘be preferably adopted if sllencers are
provided: in: the induction -and . delivery ' pipes’

and ‘it is intended. to save such a- silencer in the

by-pass Dpipes or to reduce the loss of pressure
in the silencer provided on the suction side."

~If the strictest mainténance ‘of . a constant
amount by weight of air.is insisted-upon, a_con=
trolling means- of special design, as “described’
more particularly hereinafter, may be substituted
for the.resistance.-

" The prescure in the cabin is genera]ly con«
trolled by pressure valves. operating independ-
ently of altitude and, above the nhominal altitude,
To make the .amount of
air as indépendent -of the controllmg principle
of ‘the cabin pressure as; “possible; a controlling
means will ‘be-used which: operates, Within ‘the

‘ranges . of pressure occurring, practically inde~
. pendently of the static pressure prevailing at the

outlet of the controlling means.
The temperature of  the raised air-is: deter-

mined, except by the interior :efficiency of the

compressor; by the ratio of pressure between the
atmospheric pressure and final pressure -of the:’
Beyond-it, the temperature of the
raised” air may still ‘be . elevated by .additional
throttling ‘'of the compressor.  However, to pre-.

vent the reliability . of ~operation :of -the  com-
‘pressor from being impaired by-the increases in
temperature sometimes requiired for heating pur-
poses, the present invention provides that;the
closing of the throttle on the suction side 1s-lim-"" -



&

ited by a stop which is adjusted to the permis-
sible working temperatures of the compressor, to
a permissible low pressure or to a permissible
ratio of pressure of the compressor or the like,
or adjusts itself automatically.

If the amount of breathing air is so selected
that at the nominal altitude, say, the minimum

‘heating requirement of the cabin is supplied by -

the normal work of compression and if at this al-
titude a certain reserve is still available in respect
of the permissible pressure ratio ‘of the compres-
sor, a full-automatic control of air conditioning

10

in the eabin may be achieved by providing a heat -

feeler which remotely .controls the throttle of the
displacer type compressor to the effect that in the
case of deviations of the cabin air temperature
from the norminal value first the throttle of the
compressor is more or less closed. On reaching

15

the final movement of the throttle closing, the -

further controlling impulses originating either
from the operator or heat feeler will have the
effect that either a heating apparatus for the
preathing air or a direct heating of the cabin or a
heater in. the cabin will be switched in and now
controlled by thée heat feeler.

It may also occur that, with the throttle of
the breathing air compressor fully opened, the air
fed into'the cabin is already too hot, e. g., if the
cabin is intensely heated by solar radiation at a
‘great altitude or if Aying takes place in tropical
regions or in summer near the ground. In such

20
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cases the invention provides that, after the throt- -

tle .of the breathing air compressor is fully
opened, the further controlling impulses, origi-
nating either from the.operator or heat feeler,
switch in a cooling device for the breathing air.
- Such a cooling device may consist either in 2 sim-
ple heat exchanger or special cooling or -refrig-
erating equipment.
' To. esplain the invention, an embcdiment
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thereof is shown diagrammatically in the draw- .

ings by way of example,
Fig. 1 shows the structure of the whole equip-
ment. : - ’ :

Pig. 2 is a sectional view on the line A—B,

showing the controlling’ means adapted. io keep
the amount of air constant. .

Eig. 3 is a sectional view on the line C—D in
Fig. 2. . : : ’

Pig. 4'is an enlarged.view showing part of the
equipment. t' .

The breathing air compressor { draws the air
through the silenicer 2 and forces this air through
a controlling means 3 adapted to keep the amount
of -air constant, through the filter or silencer 4,

and through the heat exchanger 5 into the alti-

tude chamber 6 of the aireraft. The air pressure

in the chamber & is controlled by a pressure valve

7 and blow-off valve 8 respectively. Between the
breathing air compressor { and controlling means
3 adapted to keep the amount of air constant, a
blow-off valve 9 is provided which is controlled
through the control box 10 by the differentisi
pressure of the controlling-means 3 adapted to
keep the amount of air constant and blows off the
surplus air. The overflowing amount of air is
fed again into the induction pipe if of the com-
pressor between the silencer 2 and compressor {.
-To control the temperature of the breathing air,
a throttle valve 12 is provided in the suction pipe

1 of the compressor, this throttle valve being .

kept open; e. g., by an elastic force shown for ex-
ample as a spring {3 counteracting a fixed stop 4.

With this embodiment of the invention, the throt--

tle {2 is operated by a rod 15 and distribution pis-
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ton 18 which is controlled by a distant sctusting
device {7 through g heat fecler | e chiaine
ber, the throttle being closed as the fempsrs-
ture in the cabin drops. Thereby the temperg-
ture of air rises, B

To close the throttle valve #2, 5 variabls stop §8
is provided. The controlling rod 185 is provided
with slots 3% and 40 at“the transmitting points

‘and opens, when the throttle valve 12 is closed, &

throttle valve 20 in = heating pipe 2{ through
which the heat exchanger § is fed with hot air or
hot gasses; under reverse controlling impulses and
with the throttle valve 12 opened, a throttie valve
22 in a . cooling air pipe 23 supplying the heat ex-

‘changer 5§ with cold air is opened.

Figs. 2 and 3 are a diagrammatic view showing -
the controlling means 3 adapted to keep the
amount of air constant and the moving slide 24 of
which in the pipe 25 of the flowing through agenb
acts as a controlling means and produces .2 dy-
namic-pressure acting directly on the slide 28
as adjusting force, The slide 28 and itg guide
case 26 are provided with apertures 27 and $8
which, depending on the particular position of
slide, overlap each other in such a manner that at
high dynamic pressures small sectional areas and
at low dynamic pressures large sectional areas
are exposed for the passage of air. 'The return
movement of the slide 24 is effected by z spring
29, while a.spring 36 serves to increase the sen-
sitiveness of control.. The space 3¢ shut off by
the slide 28 is under equal pressure with the pipe
25 through a bore 88 or other suitable means, 1o
the effect that the controlling means operates
only on the dynamic pressure of the flowing
through agent and works independently of great
or small differences in static pressure between
the inlet 25 of the controlling means adapted to
keep the amount of air constant and outlet 32.

Finally Fig. 4 shows an example of control of
the adjustable stop 19 for the throttle valve §2.
Here also the difference in pressure oceurring
between the pipe sections 25 and 22 through the
controlling device adapted to keep the amount
of air constant has been selected as controlling
impulse. The stop {8 follows the movement of
a double acting piston 33 which moves; air-
tightly, in a governor case &4 under the action-

. of 2 compression spring 35 towards the throttle
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valve 12.. On its piston ares in space 38 aets,
in addition, the same ‘pressire ag in space 32
and on the piston area in space 37 acts the same
pressure as in space 25.  ¥rom this results at
great differences'in pressure between 28 and 32
8 large opening of the throttle valve 12 and at
small differences.in pressiure s _slight opening.
In a similar way may the adjustable stop 8§
be also controlled by other impulses, for in-
stance, by the working temperature of the come -
pressor, in order to take account of its maximum
permissible temperature,

We claim: _ ’ :

1. In an aireraft a closed cabin @ind 2 ¢omi-
pressor supplying the cabin with fresh air, and
means in the delivery pipes of the COIADIessor
producing a resistance to the current of air sup-
plied by the compressor and sz, difference in pres-
sure before and behind said means, pipes branch-
ing off from the delive inz before and behing
said means and leading tc a controlling means
adapted to ove under iu: said difference in
pressure and to adjust a valve controlling an out-

' let inthe delivery pipe of the compressor before-

75

the said resistance, .
2. In 2n aireraft a cioses

abin.and a-eom~




pressor supplylng the cabin with fresh air, and
means in the delivery pipes of the compressor
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producing aTesistance to the current of air'sup-

plied by the compressor and a. difference in pres-

sure before and behind said means’ and adapted -
' to maintain -in said delivery pipes a. constant:

--amount by weight of fed air, pipes branching off

from the delivery pipe before-and behind said

means and leading to a controlling means adapt- -
10

_ ed'to move under the said difference in pressure

“‘and‘to adjust -a valve controlling an outlet. in

thedelivery pipe of the compressor before ‘the
' said resistance. .

3. In. an aircraft:a closed cabin and a com- ..

- pressor.supplying the cabin with fresh air,-and
“means in the delivery pipe§ of the -compressor
r.producing a resistance to the current ‘of air Sup-
'plied by the compressor and g difference in pres-
-sure before and behind said means and:-adapted
to maintain in said delivery pipes a constant

off from the delivery pipe before and. behind
said means and leading .to -a- controlling means
adapted. to move. under- the said difference in
“pressure and to adjust a valve. controlling an

15
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outlet in'.the delivery pipe ‘of the compressor

g before the said resistance, said resistance con-

‘ VBb 20
amount by weight ‘of fed air, pipes: branching

3

pressor- supplying the cabin ‘with fresh air, and
means_in the delivery pipes of the compressor
producing a resistance to the current of air sup-
plied by the compressor and a. difference in pres-
sure before and behind said means, pipes branch~ .
Ing off from the delivery pipe before and ‘behind -
said.-means: and leading t0 a controlling means

adapted -to move under the said . difference in.
‘pressure . and to adjust & valve controlling an

outlet in the delivery pipe of the COMPIesser
before the said: resistance and means adapted

“to ‘throttle ‘the current of air before the com- =

pressor, for controlling the air temperature,
- 7. In an-aircraft a closed cabin and a com-

. pressor-supplying the cabin with fresh air, and

means-in-the delivery pipes:of the: compressor
producing -a " resistance to. the current of air
supplied by the compressor and a difference in-

_pressure -before. and behind -said means, pipes

branching off: from the delivery pipe before and
behind said means and leading t6 a’ controlling

“means adapted to move under the said difference
.. in. pressure and to adjust.a valve controlling

an outlet in-the: delivery pipe of the compressor
before the said resistance :and means adapted
to throttle the current of air before the cém-

:‘pressor, for controlling the air temperature.

'‘taining -2 ‘movable, spring actuated ‘damming

means adapted to control the cross section of
.passage of the resistance, - ..¢
4. In an aircraft a closed cabin

:’means in . the delivery pipes:of the COMPressor . .

- producing a resistance to the current of air sup-
~‘pled by the compressor and a difference in pres-
sure before and behind said means and adapted

E to maintain in -said delivery pipes .a. constant

35

; amount by weight of fed air, pipes branching off ~

. from the delivery pipe before and behind. said

.means and leading to a controlling means adapt-

"\ ed to move under the sald difference in pressure

40

“and to adjust a valve controlling an.outlet-in -

.the delivery pipe of the compressor before the
sald resistance, said resistance containing a mov-
able, spring actuated damming means adapted
“to control the cross section: of passage of the

45

resistance, sald .damming means being under

_-the action of springs in both directions of move-
ment, . ‘ ' \ R
;5. In an alrcraft a closed cabin and a com-
pressor supplying .the cabin with fresh' air, and
‘means in the delivery pipes of the compressor
" .producing a résistance to the current. of :alr

supplied by the compressor.-and a difference in
" pressure before and behind sald ‘means, pipes

‘branching ‘off from the delivery pipe before and
: ‘behind saild means and leading to & controlling

50

b5

means adapted to move under the'said:differ- :

ence In pressure and to adjust a valve controlling
-.an-outlet in:the delivery plpe of the.compressor
before the said resistance and means adapted
to throttle the current of air before the com-

e pressor for controlling the air temperature,

- 6.In an alrcraft a closed cabin and a com-

60

8. In an aircraft a closed cabin and ‘& com-

“pressor supplying the cabin with fresh air, and -
i SR 300
and'a com-’ :

_ - pressor supplying the cabin with-fresh air; and

means -in the: delivery’ pipes:of the compressor
producing a resistance to the current of air sup-
rlied: by ‘the compressor-and. a difference “in

- pressuré before and behind said -means, pipes

branching off from'the delivery pipe before and
behind said mesns and leading to a controlling
means adapted to move under the said differ-
ence 'in. pressure and-to adjust a valve con-
trolling. an outlet in-the delivery pipe of ‘the
compressor-before the said resistance and means
adapted to throttle the current of air before the
compressor for' controlling’ the air temperature,
and‘ valves controlling ' additiona] heating -and
cooling means moved on reaching the. final posi-
tlons of the mears adapted to throttle the cur-

rent of air by a rod provided with slots at the ..*

transmitting points to said valves. , :

:9. In an aircraft & closed cabin and a com-
pressor supplying the cabin with fresh air, and
means in-the delivery pipes of the compressor:.
producing a resistance to.the current of air sup- -
plied by the compressor and a difference in pres- .
sure before and behind said means, pipes branch-
ing off from the delivery pipe before and behind
sald means and leading to a controlling means.
adaptedto-move under. the sald difference in

" pressure -and to. adjust a valve controlling an

outlet in the delivery pipe of the compressor be-

[fore the said resistance, and adjoining the outlet

an outlet pipe’in which are interposed heat inter- ..

change devices: for utilizing ‘the energy ‘of ‘the -

flowing off air. : :

‘ : - SIEGFRIED GRUNERT.
HANS IDE.




