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Published June 15, 1943

Serial No. 444,734

ALIEN PROPERTY CUSTODIAN

MULTI-DRIVE GEAR BOX FOR ACCESSORIES
ON BOARD AIRCRAFT

Charles Raymond Waseige, Saint-Etienne,
(Loire}, Franhce; vested ln the Allen Pfop-

erty Costodian

Application filed May 27, 1942

The present invention has for its object to im-
prove the multl-drlve gear boxes recently used
for driving auxiliary devices or “accessories” on
board aircraft.

With the gear boxes as hitherto used, It often

happens that the engine power take-off, from
which said boxes are driven, does not rotate at
the speed at which the electric generator, which
1s mounted on the gear box casifig and driven by
means of a pair of conical toothed wheels, Is to
ratate.
" On the other hand, a multi-engined aircraft
i$ preferably provided with engines rotatihg in
obposite directions. The manufacturer of acces-
sorles {s thus compelled to bulld two types of
electric generators, thig resulting in complica-
tiohs for the users with regard to maintenance,
spare parts, etc.

Besldes, on engines having a very reduced
transverse bulk not only there is no space for
mounting the varlous accessories which are to
supply the varlous needs on board, but it becomes
dlfficult to lodge even a starter.

It may also happen that the available space
does not permit of mounting the standard gear
box for a given engine in alignment with the
engine power take-off.

The Inventlon alms at doing away with these

various drawbacks and has for Its subject-mat- .

ter a plurality of features which may be used to-
gether or separately, depending upon the par-
ticular cases.

One of these features consists in that the gear
box comprises a speed multiplying or reducing
gear between the driving shaft and the electric
generator, sald multiplying speed gear consisting
preferably of a planets-carrier driven by the
driving shaft and whose planet pinjons, which
are conical and have thelr axis inclined to the
vertical, roll on two sun wheels of different di-
ameters, the largest of which is secured to the
box casing and the other keyed on a shaft driv-
Ing the eleciric generator, or the reverse.

In a convenient embodiment of the aforesaid
arrangement, the planets-carrier is provided with
8 journal supported In bearings of the box casing
and through which extends the driving shaft
coming from the engine, the Inside of said car-
rler being formed as a spherical bearing socket
in which is mounted a hollow joint ball rota-
tively connected in a floating manner on the one
hand with the planets-carrter by means of outer
sgilslnes and, on the other hand, with the sald
shhtt by meuns of Inner splitres,
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Whatever may be the construction of the speed
multipl¥ing or reducing gear, the latter is pref-
erably contained in a compartment of the caslng.

Another feature consists In that the gear-box
Is provided with a reversing gear, which may be
formed elther as a removable unit adapted to
be applied upon the box casing, or as a perma-
nent part of the gear box, being then provided
with two couplings one or the other of which
may be used.

In a convenient embodiment of a multiplying,
reducing or reversing gear, which is more par-
ticularly advantageous in that the overall length
may be reduced, the whole of the multiplying,
reducing or reversing gear is carried by a foating
casing centered between the engine and the box
on the cardan driving shaft and held against
rotation by a stop on the hox casing.

Btil a further feature consists in that the
starter 1s secured on the box casing and that a
gearing embodied in the gear box connects sald
starter with the driving shaft, the latter thus
serving also for starting the engine.

When the gear box cannot be arranged in
alighment with the power take-off of the en-
gine, the measure adopted consists in that the
shaeft which is to be actuated by the shaft com-
ing from the gngine is an Intermediate counter-
shaft carried by an angularly adjustable casing
carried so as to be capable of being turned around
the shaft entering into the box casing for driv-
Ing the transmission elements of said box and
of being fixedly held In any one of a plurality of
possible positions.

It 1s more particularly advantageous that the
various aforesad devlces, 1, e. the reversing, mui-
tiplying or reducing gear, the angularly adjust-
able gear box, etc., comprise casings all adapted
{;)o be mounted upon the same opening of the gear

0X.

Lastly, in some cases namely on multi-engined
aircraft, the gear box Is associated with an own
auxiliary engine by which it Is driven to provide
for various needs.

Particular embodiments of the above-men-
tloned features are illustrated as non limitative
examples on the annexed drawlngs, in which:

Fig. 1 shows a speed multiplying gear for an
accessories driving gear hox;

Flg. 2, s removable reversing gear for an ac-
cessories driving gear box;

Fig. 3, a reversing gear forming an integral
part of an accessorles driving gear box:

Fig. 4, a floating reversing gear:
Mes. 5 and 8 are respectively front and side
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vlews showlng schematically a gear box provided
with a displaceable countershaft;

Fig. 7 is a sectlon on the line VII—VII of
Fig. 5, at a larger scale;

Fig. 8 is a similar view to Fig. 7, but shows an
ordinary casing interchangeable with an angu-
larly adjustable casing;

Fig. 9 is a fragmentary elevational diagram-
matic view showing an engine and an accessories
driving gear box carrying the englne starter:

PFig. 10 is a similar view to Fig. 9 and shows
the modificatlon of the connection between the
engine and the gear box when the latter is addi-
tionally provided with a floating reversing gear.

In the examplary embodiment of Pig. 1 there
is shown only the caslng | of the gear box used
for driving accessories, which gear box may be
of any known type. Into an openlng 2 of this
casing 1s adapted to be fiited another casing 8,
in the bottom of which is lodged a roll bearing
4 fitted onto the hub 6 of a conical gear wheel
provided with two sets of teeth 6, 1, and located
inside the casing (. On the other side of sald
bottom is arranged a conical gear wheel 8, the
stem or tall 9 of which is keyed in the hub 6.
The wall of the casing 3 remote from said bottom
consists in a cover (0 carrying on lts inner side
a conical set of teeth 1{ co-axial with the wheel
8. In said cover Is centered co-axially with said
wheel i1, by means of roll bearings 12, the hol-
low stem 13 of a member 14 provided outwardiy
with two or three inclined journals IB each car-
rylng & planet plnion {6, the whole arrange-
ment being such that the planet pinions gear with
both the set of teeth 8 and 11, which form sun
rolling tracks. Inslde the planets-carrier 14 1is
machined a spherical bearing surface (8, located
in a cylindrical chamber the inner wall of which
is provided with splines 18. On sald bearing 1s
resting a ball 20 held in place by a cover-plate 21
provided with a spherical bearlng and secured
onto the end of the planets-carrier 14. The ball
20 is provided on its outer surface with short
splines 23 engaging with the grooves 19, and sald
ball is further provided co-axlally with the plan-
ets-carrler with a splined through hole 25 into
which engages the similarly splined end of the
driving shaft coming from the englne.

It will be apparent that the assembly just de-
scrlbed forms a self-contained and unitary epl-
cyclic speed mutiplying gear.

If the diameters of the wheels 0 and (| be
reversed, the ratip will be changed, which may
be useful in some cases. If there is no need of
a multiplying gear in the relay, the assembly
may be removed as a whole and replaced by
another assembly comprising only a gear wheel,
such as the double gear wheel 6, T, integral with
the ball and socket jolnt for the connection with
the shaft coming from the engine,

The embodiment of Fig. 2 shows how one may
reverse the rotation only, without at the same
time changing the speed ratio; this embodiment,
which constitutes only a 1emovable reverslng
gear, dlffers from that of Fig. 1 only in that,
instead of carrying planet pinions, ithe member
14 carries a set of conical teeth 28, of the same
diameter as the wheel 8, and which meshes with
one or several stationary intermediate pinions
29, also in mesh with sald wheel 8. Each pinfon
29 is supported In roll bearings 80, secured to the
casing 3, with 1ts axis at right angles to the
common axis of the wheels 8 and 28.

In this case arlso the speed may be mutiplied
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or reduced according ag the axls of the pinions
28 is inclined on one or the other side.

The embodiment of Fig. 3 15 simllar with that

of Flg. 2 by the use of statiohary intermediate
pinions 29¢, gearing with the wheels 8c and 28¢c,
but it differs in that through the Inside of the
stem or tail of the wheel 28c extends an Inter-
mediate shaft 33 protruding at one end from the
cover I0c of the casing 8c, in which cover it I8
supported by means of a roll bearing 34, its op-
posite end belng centered in a socket 35 provided
on the wheel 8c. On that part of sald shaift 33
located between the wheels B¢ and 28c is slid-
ably splined a clutch collar 36 having two op-
posite annular sets of clutching claws 31 adapted
to co-gct with similar sets of claws 38 provided
respectively on the wheels 8¢ and 26¢; a pin 40
holds the collar 36 in the one or the other of its
two clutching positions. It is obvious that for
a8 glven direction of rotation of the shaft 33, the
gear 8, T will rotate either in the one or the
other direction, in accordance with sald clutch-
Ing positlon; the protruding part of the shaft
38 carries the ball and socket joint 41 for con-
nection with the shaft coming from the engine,
which joint is simllar to those previously de-
gerlbed and is only keyed onto said protruding
part.
In the embodiment of Fig. 4, the opening 2
of the casing [ Is capped by a cover 44 the bot-
tom of which presents a hole In which is fitted
& roll bearing 45 supporting the stem 46 of a
cup 4T having a spherical seat and on which is
screwed another cup 40, provided internally with
another spherical seat. The cup 48 is outwardly
provided with a stem 49 co-axial with the cup 41
and on which is secured the double gear wheel 6,
1 driving the hox gears. Between the cups 471, 48
is arranged a ball 68 which carries a shaft 5i
projecting outwardly from the cover 44 through
the stem 46. The ball $0 is provided outwardly
with short splines 52 in engagement with splines
53 cut inside the cup 48. On the protruding
part of the shaft 51 is keyed the stem 65 of a
conical gear wheel 36 which 15 further provided
with a central cylindrical cup 61 for centering
the end of the shaft 58 coming from the engine.
On a bearing surface of sald shaft B9 is kKeyed
a conical gear wheel 59 on the stem of which is
fitted a roll bearing 60; other roll bearlngs 6l
are fitted on the stem 55. These roll bearings
60 and 61 are flited outwardly In recesses of an
outer casing 83, which is solely supported thereby,
and the rotation of which is prevented by a
pin B84 fastened to the caslng 44 and entering
loosely into & perforated lug of sald casing 63,
In roll bearings 68 fixedly carried In the latter
are mounted one or several intermediate pinlons
65 gearing with the wheels 66 and 69.

The assembly thus constltuted, supported sole-
ly by the co-axlal cardan shafts 61 and 50, is a
floating assembly. This arrangement permits to
mount a reverslng gear without Increasing the
overall length or, for a given length, without re-
ducing the distance between the cardans.

By Inclining the axis of the intermediate pin-
ion 63, as previously described with respect to
Fig. 1, a multiplylng or reducing gear of the
floating type may likewlse be obtalned. Instead
of a conical wheel transmission, the sssembly
may comprise a spur wheel transmission having
a counter shaft peralle] with the driving shaft.
This would constitute & multiplylng or reducing
gear agsembly without reversing, since the direc-
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tion of rotation of the gear boXx would be the
same with or without said assembly,

In Fig. 6, it will be seen that the available
space in the cowling T0 containing the engine Ti
does not permit of mounting a standard gear box
12 so that its driving shaft wiil be in alighment
with the power take-off 13 of the englne. The
standard drive head may then be substituted
with a casing T4 inside which Is mounted a
counter-shaft 75 (Fig. T) supported in roll bear-
ings 16 fitted in said casing and carrying the
bhall coupling member T7 with the driving shaft
78, the other end of which is connected to the
power takeoff 13 of the englne; a gear wheel T8
keved on the countershaft T5 gears with a pin-
ion 80 secured to a shaft 81 located co-axially
with the axis X—X of the gear box and carried
in roll bearings 82, fitted in the casing 74, said
shaft 81 extending Into the casing of the gear
box T2, where it carries the gears for driving the
various members of said gear hox, The casing
T4 may bhe turned around the axls X—X and
locking means, such as studs 83 or the like, are
provided for holding it stationary in any one of
its angular positions, some of which are shown
in Fig, 5.

It will be ohserved that in all said embodi-
ments shown in Pigs. 1 to 7, the casing { of the
gear box and its opening 2 have received no mod-
iflcation whatever and that any one of these em-
bodiments may thus be mounted upon said open-
ing, according to the problems in view,

In Fig. 8, instead of an angularly adjustable
casing T4 is shown a casing 84, which is Inter-
changeable therewith and contalns a hollow
shaft 85 and its hall coupling member, arranged
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to be co-axlal with the axis X—X of the gear
box. In order to facilitate this substitution, a
coupling 88, of any sultable type, is provided be-
tween the shaft 87, which is & permanent part of
the gear box, and the shaft 81 of the anguiarly
adjustable casing, as well as the shaft 85 of this
direct drive casing 84. A similar coupling may
obviously also be used on the speed gears, re-
versing gears, etc.

In the embodiment shown in Figs. 9 and 10,
the casing 90 of the gear box, which as shown is
a very flat casing consisting of a base and a
cover, althoygh a casing of any other suitable
type may be used, presents an opening 91 recelv-
ing the nose of a starter 92 arranged opposite
a clutching claw 93 supported in roll bearings
94 carried in the casing. A toothed wheel 95
keyved on said claw 93 gears with a toothed wheel
98 keyed on the tail 9T of 2 member 98 protruding
out from the casing, and which is the member
adapted to be coupled by a ball and socket joint
with the shaft 99 leading to the power take-off
100 of the engine #01. The starting of the en-
gine is thus effected from the starter through the
medium of the wheels 95 and 96 and the shaft
99. A toothed wheel 102 keyed on the claw 93
drives gear trains 103 leading to the varlous ac-
cessories to be driven, such as 104, for exampie.

Fig. 10 shows how the preceding arrangement
is modified by the addition of a floating reversing
gear 105 of the type shown in Fig,. 4.

Obviously, the invention is in nowise limited
to the details of construction shown or described,
which have only been given as examples,

CHARLES RAYMOND WASEIGE.



