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Serial No. 443,964

ALIEN PROPERTY CUSTODIAN

DRIVING JOINT FOR CONTROL DEVICES
FOR RETRACTABLE MEMBERS ON BOARD

AIRCRAFT

Charles Raymond Waselge, 8t. Etienne, Franee;
vested In the Alien Property Custodian

Applieation filed May 21, 1942

In my prior Patent No. 2,148,972, I have de-
seribed driving jJoints for control devices for re-
tractable members on board aircraft, which joints
consist of two parts pivoted together, one of
which forms a case containing an electric motor
and a speed reducing gearing transmission, which
drives the other part to producc a relative rota-
tion of the two parts.

This invention aims at improving in different
respects this kind of joint, more particularly in
view of making the operation thereof easier and
more progressive, also safer, of Improving its
efficlency, of avoiding the wedging of the toothed
wheels due to the distorslon of the case and of
obtainihg a more compact construction by a new
arrangement of the members when one of the
parts is located at the middle of the length of
the other.

The various improvements provided in this
type of joint in accordance with this invention
may be applied together or individually without
departing from the spirit of this invention.

One of these improvements consists in that,
the speed reducing transmission comprising at
least one epicyclic gearing one of the sun wheels
of which turns freely when the motor is not run-
ning but is gutomatically brought to rest when
the motor is running, the device provided for
thus stopping said sun wheel consists of a pro-
gressively acting coupling including plates pressed
together by centrifugable welghts.

The shocks occurring with the positive cou-
plings such as claw clutches and free wheel de-
vices are thus avoided.

In a convenient embodiment, said stopping cou-
pling is inserted at a point of the transmission
where the reduction ratio of the transmission
sectlon between the coupling and the second part
of the joint, i. e. that differing from the part
thereof which forms a case, is sufficlently re-
duced to prevent said transmission section being
substantlally irreversible as soon as seid coupling
1s disengaged, while yet being such that the
torque to be transmitted by the coupling may
have a moderate value, whilst the coupling cen-
trifugable weights are carried by a member ro-
tated at a more faster speed than that of the
coupling, being for instance directly driven from
the motor or even speeded up. It may thus be
used small weights, light and of reduced bulk,
whilst allowing the joint to be rotated by the
action of the load or another external force when
the motor 1s not running and the coupling is dis-
engaged.

Preferably, in actordance with a development
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of the first improvement, the welghts press the
plates through the medium of springs and an
abutiment limits the centrifugal stroke of said
welghts. Thus the thrust on the coupling can-
not exceed a predetermined limit, whatever the
speed of the motor may be. The weights may
consequently be so designed as to exert a sult-
able thrust on the couplihg when the motor runs
at a speed corresponding to its normal load and,
whatever may be the Increase of speed due to
the motor running with no load or with a re-
duced load, said pressure on the coupling re-
mains the same, as does also the maximum re-
sisting torque above which slipping of the cou-
pling occurs. Otherwise, the coupling would
either slip too easily &t low speeds or not suffi-
clently at high speeds.

Another improvement consists in that the
transmission comprises two sections one of which,
having a small speed of rotation and a large
transmitted torgue, includes at least one epicyciic
gearing and the other of which, having a greater
speed of rotatlon and a smaler tranzmitted
torque, consists of simple toothed wheels ar-
ranged in a circle round the shaft coming from
the motor, sald wheels forming elther a single
train driving the eplcyclic gearing or several par-
allel tralng each driving the eplcyclie gearing and
each driven by a common intermediate pinion
connected with the driving pinlon through a sin-
gle intermediate train.

To the advantages of better efficlency obtained
through the use of simple toothed wheels at high
speeds of rotation are thus added the advan-
tages of great reducing ratios and gréater com-
pactness of the epleyclic trains whose eficlency
at low speeds 1s satisfactory.

A further Improvement consists in that, the
motor being located at one end of the case, and
the second part of the Joint belng located at the
middle of said case, the driving shaft extends
through the case up to the opposite end and the
gear transmission is concentrated between that
end of the shaft which is removed from the motor
and sald middle of the jolnt.

A further improvement consists In that the
transmission assembly is supported by sieeves er
drurns which, due to their belng mounted with
an annular gap In the case, e which they are
secured solely by means of flanges, are free from
flexure distorsions of said case.

In order to illusirate how the above improve-
ments may be carried out, the annexed drawings
show as an example,—to which the inventlon ig
however by no means limited,—a driven joint in
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which all these improvements are embodied, sald
Joint comprising besides various other features
constituting detail features of the invention.

In these drawings:

Flg. 1 is an axial sectional elevation of the
driving joint, the upper half of the flgure show-
ing the position of the members when the motor
is running and the lower half showlng the posi-
tion thereof when the motor does not run.

Flg, 2 15 a schematic view showing the circular
set of wheels. - ’

Fig. 3 1s a schematic view showlng thils set
of wheels unrolled, 1. e. with their various axis

brought in the same plane by unrelling of sald

set.

Fig. 4 is a view a{ a larger scale of a detail.

In this embodiment, the joint is of the known
type comprising an cuter case | contalning at
one end an electric motor 2 supplied with current
by means of cables 3. To the ends of this ¢ase
are fastened bars 4 to which other bars § are
pivoted coaxially with the case I. Upon a bearing
provided on the outside of case | 1z mounted
the second part T of the joint, which second
part i3 constituted, in this case, by a ring con-
nected with the two bars § by a rod, not shown,
parallel with the axis of the joint.

In accordance with thls invention, a shaft 9,
having a great length and a small diameter so
as to be able to yleld elastically, more particu-
larly In torslon, and connected to the motor
shaft by a coupling £0, which may elther be of
the cardan, the elastic or the floating type, ex-
tends axially through the whele of the case |
and is connected, at its opposite end, also by
means of a cardan, a resllient or a floating cou-
pling, toc a sleeve 1l supported in twoe roll bear-
ings 12 and 13, respectively secured to the end
bottom [4 of the case | and to a c¢ross partition
15. secured fto & large sleeve or drum (6. The
case | is subdivised transversally in three sec-
tions assembled end to end by means of flanges
i1, and the drum 16 itself 1s secured to sald
case by means of a fange 18 located between
adjacent flanges 1T of adjacent sections. The
diameter of this drum is slightly smaller than
the inner diameter of the section In which it is
located, so that its c¢ylindrical part is not con-
tacting with the case, an annular gap belng pro-
vided therebetween. To the base end of the
drum 6 1s secured another partition 19 carrying
centrally a hub 20 coaxial with the joint. The
two partitions 15 and 18 support in ball hearings
& set of shafts 21, 22, 23, 24 and 25 arranged
in a circle around the axis of the jJoint and carry-
ing spur wheels, viz: the shaft 21 carries. two
wheels 26, 27 of different diameters, the biggest
of which, 26, gears with a pinion wheel 28, keyed
to the main shaft 9, and the smallest of which,
21, gears with the Iargest, 29, of two wheels 29
and 30 keyed to the shaft 22; to the shaft 23
are secured two other toothed wheels 31, 82, the
largest of which, 31, engages with the smaller
wheel, 38, whilst the smallest, 32, drives a larger
wheel, 33, keyed to the shaft 24 to which is also
secured a smaller wheel 34 loosely mounted on
the hub 20, said wheel 35 gearing with two wheels
38, 37 oppositely arranged, the first of which,
30, 1s keyed to the shaft 25 and the second, 37,
totates freely on the shaft 22. These two Wheels
38, 31 are connected with sleeves extending
through the partition 19 and carrying on the
other slde thereof pinion wheels 38 gearing with
a common wheel 40 carried by a ball bearing
41 setured to the hub 20, Baid wheel 40 I5 fast
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with another wheel 42 which forms the center
sun wheel of an eplcyclic gearing train compris-
Ing several planet pinions 43 carrled by a cage
44 and in mesh with the inner set of teeth of
an external sun wheel 45. On the outer periph-
ery of said sun wheel 45 are threaded coupling
plates 46 adapted to cooperate with other plates
41 threaded in a drum 48 which is secured to
the case | in the same way and by simllar means
as the drumn 16. The planets-carrier 44 g fast
with gear teeth 49 arranged concentrically there-
with and forming the sun wheel of another epi-
cyclic geerlhg comprising planet pinions 50 and
a stationary orbit formed by gear teeth 51 of
the drum 48. The planet pinlons 50 are carrled
by a cage 52 having a hub provided with gear
teeth 53 driving two diametrically opposed pin-
lons 54 carried by shafts 55 secured In parti-
tlons 56 of the middle section of the case | In
register with the second part 1 of the joint, said
secend part belng provided with inner gear teeth
5T in gear with pinions 54. Tt will be noted
that the planet pinions of each eplcyclic gearing
and the corresponding center sun wheel are solely
centered by their gear teecth and those of the
external orblt which allows a slight tiltlng of
the shafts of the successlve gearings.

In order to press the annular coupling plates
48 and 47 together, there is provided a ring-
shaped pusher 58 on a skirt portion of which
is slidably provided a plate 53 which may be
shifted agalnst springs 60, interposed between
sald pusher and sald plate, through the medium
of rods 61 extended through the partitions 16
and 19 and gutded thereby, said rods belng more-
over In contact with a plate 62 carrled by a
joint ball 63 supported, with Interposition of
balls, by a ring 64 slidable on the sleeve 11 driven
by the shaft 8. This ring 64 i engaged by rock-
ing levers 86 responsive to centrifugal weights
67 carrled by a cage 68 fast with the sleeve 11
and the edge 89 of which provides a stop limit-
ing the centrifugal stroke of the welghts. Springs
10, here shown as surrounding the end of the
rods Bf, exert on the plate 62 an axlal thrust
against that which it supports from the welghts
67 when the motor runs and whereby it is urged
to move to press together the coupling plates
46, 41. A stop 7! (Fig. 4) on the skirt of the
plate §8 limits the sliding stroke of the plate
56 so that the springs 60 are always kept ener-
glsed to some degree. Small springs 12 attached
to the plate 58 and to the partition 9 hold
the plate 58 out of engagement with the cou-
pling plates when the motor 1s not running.

The operation 1s as follows:

At rest, when the motor 2 is not running, the
elementg of the coupling device are in the post-
tion shown In the lower half of Fig. 1. When the
motor 1s started, the torsionally elastic shaft 8 is
at once rotated and, through the pinion 28, drives
the whole gear train 26 to 42; as the coupling
plates are not pressed together, the sun whee] 45
is free and rotates loose, driven by the planets
which turn loose on their shafts while the
planets-carrier 44 remains motionless. At the
same time, the shaft 9 causes the sleeve {1 and the
welght-carrying cage 68 to rotate; the weights 871
are moved outwards by the centrifugal force act-
ing thereon and cause the spherical thrust ball-
bearing 83 to slide, which latter push in the rods
81 agginst the actlon of the springs 10 and said
rods 61 push the plate 56 through the medium of
the plate 60 and the already energised springs 60,
thereby bringing the plate 58 into contact with
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the coupling plates against the actlon of the
springs T2 and progressively pressing together
the plates 46 and 47. The sun wheel 45 is thus
progressively braked and brought to rest accord-
ing as the pressure on the plates increases In re-
sponse to the progressive outwards motion of the
weights as the speed of the motor 2 increases,
which compels the planets-carrier 44 to progress-
ively get into rotatlon and this rotary motion is

L)

thus transmitted by the second epicyclic train 49, 10

§0, 81 and the wheels 63, 54 to the second part, T,
of the joint, which part then turns on the case 1.
For a glven speed of the motor, the thrust of the
rods 61 on the plate B9 exceeds the initlal ener-

glsatlon of the springs 60, and said plate 59 is 15

slightly ghifted on the skirt of plate 58 thereby,
more compressing sald springs 60. Soon after,
the welghts impinge against the edge 69 of the
cage 68 and, henceforth, the pressure on the plates

48 and 47 remalns constant and determined by 2p

the rate of compression of the springs 88, what-
ever may be the Increase of speed of the motor.

3

If the resistant torque is abnormally high and ex-
ceeds the frictlon torque of sald plates under
sajd constant thrust, slipping occurs between
said plates relatively to each other and the risk
of the gear wheels belng broken is thus avolded.
When the motor stops, the weights are moved baclk
inwardly and the springs 60, T0 and 712 bring the
parts back to thelr rest position. The prevision of
the abutment T{ enables to Iimit the total stroke
necessary to uncoupling to0 an amount much
lower than that needed for the complete de-
energisation of the gprings 60, and nevertheless to
prevent sald springs, which remain energised at
rest, from exerting then a thrust on the plates 46,
47, this being obtalned as soon as the piate 59 at-
tains sald abutment Ti. The wheel 48 is thus
entirely released, which permits the joint to work
freely under the action of an external force tend-
ing to cause a relative rotation between the two
parts of the joint, such as, for example, the welght
of a landing gear during the lowering thereof.
CHARLES RAYMOND WASEIGE.



