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Published June 8, 1943

Serial No. 412,526

ALIEN PROPERTY CUSTODIAN

DEVICES FOR CONTROLLING MULTIPLE
SHUTTERS

Jérémi Malezewskl, Lyon, France; vested in the
Allen Property Custodian

Appleation filed Sepitember 26, 1941

The present invention relates to devices for
controlling multiple shutters, such as those used
for regulating the flow of cooling air into the
hoods of engines, and especially alrcraft engines.
These shutters being mounted for instance along
at least a portlon of the periphery of said hoods In
such manner that their opening may take place
in the manner of a fan-ltke spreading, or, in a
motre general manner, by displacement of the
respective shutters away from one another,

The ohject of the present invention is to pro-
vide a control device of this kind which is better
adapted to meet the requirements of practice, in
particular from the point of view of the facility of
operation thereof and of the simplicity of Its
mounting.

With this object in view, according to an es-
sential feature of the present invention, the de-
vice In question includes at least one electric mo-
tor, preferably mounted in close proximity to the
shutters and capable of producing the displace-
ment thereof away from one ahother, or, on the
contrary, their movement toward one another,
through a suitable kinematic system.

According to another feature of the present
invention, the device in question includes an {r-
reversible kinematic system, for instance of the
jack type, preferably operated by an eleciric mo-
tor according to the feature just above men-
tioned, the whole being combined in such manner
as to permit of bringing the shutters into any de-
sired position.

Other features of the present invention will re-
sult from the following detalled deseription of
some specific embodiments thereof.

Preferred embodiments of the present inven-
tion will be hereinafter described, with reference
to the accompanying drawings, given merely by
way of example, and in which:

Fig. 1 is a dlagrammatic elevational view of a
system of adjustable shutters for an alrplane en-
gine hood, provided with a control device made
according to the Invention;

Fig. 2 separately shows, in elevation, a part of
the control device in question, on an enlarged
scale:

Fig. 3 is a detail view showing, in section some
of the parts of this device, made according to an
embodiment of the Invention;

Fig. 4 is a view, analogous to Fig, 3, showing
another embodiment.

As above stated, the device according to the
invention ls intended to control the adjustment
of a system of movable shutters intended to vary
the flow of the cooling air, in an internal com-
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bustion engine, and especlally an airplane en-
gine.

Concerning the shutters themselves, which are
diagrammatically shown at A on the drawings,
they are made in any suitable known manner.
Por Instance, they may be pivoted to the corre-
sponding edge of the hood or hood portion that
corresponds with sald shutters. They may also
be secured to this wall of the hood, their own
elasticity then acting as an articulation, as set
forth In the French Pateat No. 829,451, filed by
me on Nov, 18, 1937.

In Fig. 1 of the drawings, I have shown shut-
ters which extend over 180° of a hood of circular
section, such an arrangement being given merely
by way of example.

Concerning now the means for producing the
opening or the closing of this system ef shutters,
sald means Include, according to the invention, at
least one electric motor, adapted to run in both
directlons, mounted in close proximity to the
parts to be controlied, and this motor is arranged
to act on a kinematic system capable of bringing
the shutters away from, or toward, one another.

In order to obtain this result, it is advanta-
geous, according to a preferred embodiment of
the invention, to have the whole of the control
device carried by the shutters themselves. For
Instance, the motor 1 itself is carried by the mid-
dle shutter, as shown by Flg. 1. Such an ar-
rangement permits of reducing to a minimum the
room occupled by the device In the annular space
through which air is escaping.

As for the kinematic system through which the
motor acts on the shutters, it 1s advantageously
made In such manner that it is irreversible, 50 as
to permit of ensuring the stability of the whole,
in any position whatever thereof.

In the embodiment illustrated by the draw-
ings, the system in question includes one or sev-
ern]l bolt-and-nut units, adapted themselves to
act on movable or deformable parts capable of
producing the desired relative movements of the
respective shutters.

In the drawings (Figs. 1 to 3}, there is shown
a device including a motor I, preferably fitted
with a speed reducing gear 3, 2, arranged to drive
spindles &, 4. These spindles in turn drive,
through Cardan joints, designated by 5§, threaded
rods 6 coacting with nuts 7. These nuts control
the displacements of two curved tubes or rods 8,
pivotally mounted at 8, which are connected to
the respective shutters, or at least to some of
them, through lugs such as 10, in which said tubes
8 are slidable.



It will be readily understood that, provided
that lugs 10 are mounted at a suitable distance
from the axis about which each of the shutters
can move with respect to the fixed wall of the
hood, the movements of tubes 8 away from, or
toward, each other (%hich movements are pro-
duced by the relative displacements of the screw
and the nut} will have for their effect to spread
out, or on the contrary, to gather, the shutters.

Fig. 1 diagrammatically shows these two posi-
tions, the firs} in dotted lines, the second in solid
lnes. L .

Tt should 'be well understood that, In the known
manner, the respective shutters may remain in
bearing contact with one another, in the course
of their spreading movement, and this through
any suitable means.
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The motor and 1ts speed reducing gear will be .

mounted In cases.
In Fig. 3, I have shown details of the screw-
and-nut system, according to an embodiment of
§ the Inventlon.

In this examble, nut T is rigid with a sleeve I1,
itself fixed to the corresponding end of tube 8.
A gliding member 12 15 adapted to move in sald
: sleeve, In such manner 8s to gulde threaded rod
= § therein.

Preferably, this threaded reod is prolonged on
both sldes by smooth portions 13 and I4, in such
manner &s to make 1t possible for the motor to
keep running without interference, after full
opening or closing of the system has been ob-
talned.

In Fig. 4, I have shown a modification accord-

ing to which the screw and nut units are mounted -

directly on spindles 4, on the inslde of sleeve 18
which constitute extensions of the casings of the
motor unit.

Each of the nuts T controls, through lugs 16
extending through slots 17T provided In sleeves
16, a tubular exiension 18 provided on the cor-
responding tube 8, this tubular element 18 being
made of suitable diameter for permitting 1ts rela~
tive movements with respect to sleeve 18,

This arrangement makes it possible to dispense
with the Cardan joints, but of course other ar-
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rangemenfs would permit of obtalning the same
result.

Anyway, whatever be the particular mechani-
cal arrangement that is chosen, I obtain a device
the operation of which results sufficiently clearly
from the preceding explanations for making it
unnecessary to enter Into further explanations.
This device has, over those used for the same
purpose up to the present time, many advantages,
the most interesting of which are the following:

Any operation of the device can be performed
in the minimum time;

A stable position of all the parts of the gys-
tem can be ensured, which could not be ocbtained,
without speeclal means for this purpose, with ex-
istihg control devices, as well mechanical as pneu-
matic or again as hydraulic;

Congequently, it i3 possible to bring and to
keep the ghutters, in any intermediate position,
merely by starting and stopping, through any
suitable meens, at a given tlme, the electric motor
which drives the whole system.

Of course, this motor will be fitted with all eir-
cuits of & known type which permit of reversing
its direction of working, the whole heing con-
trolled from an instrument board carried by the
airplane,

The stopping of the motor, at the end of the
total displacement of the device, can be automati-
cally controlled by the shufters themselves or In
any other way. '

Eventually also, any repeating or other sult-
able means may be provided for enabling the pilot
to know, at any time, what 15 the exact position
of the shutters (especlally when they occupy an
intermediate position).

In a general manner, while I have, in the above
description, disclosed what I deem to be practical
and efficlent embodiments of the present Inven-
tion, 1t should be well understood that I do not
wish to be limited therete as there might be
changes made In the arrangement, disposition
and form of the parts without departing from the
principle of the present invention,
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