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The invention relates to speed-reducing 
gears, in particular to speed-reducing gears 
for the propellers of aircraft, of the known 
type comprising a set of differential bevel 

5 gears in which the engine shaft drives a 
toothed ring coacting with planetary pin 
ions mounted loose upon arms secured to the 
propeller shaft, the said pinions rolling upon 
a stationary toothed ring. 

10. One feature of the invention resides in that 
the movable toothed ring, which rotates to 
gether with the engine shaft, is axially mov 
able, its axial motion being limited by a stop 
piece by means of which the engagement of 

15 the said ring with the planetary pinions may 
justed independently of the engine 

other feature of the invention is that 
lmovable toothed ring is floating upon 

the engine shaft, and is centered solely by the 
engagement of its teeth with the teeth of the planetary pinions, whereby the driving ef 
fort will be distributed upon several teeth, 
and the transmission of the jarring effects of 
the engine shaft to the gearing will be ob 
viate : ' 
A further feature of this invention consists 

in that a spacing ring serves to connect to 
gether the outer ends of the arms carrying 

30 the planetary pinions, thus preventing the 
flexion of any one of the arms independently 
of the others. - 
A still further feature of the invention re 

sides in that the rear end of the propeller 
35 shaft is mounted in a bearing which is dis 

posed within the hollow part of the engine 
shaft which is itself contained within the 
bearing for the said shaft. ". " ... ??? 
According to a still further feature of the 

40 invention, means are provided whereby the 
lubrication is such that the oil is supplied to 
the centre of the propeller shaft by means 
of channels formed in the bearing of said 
shaft adjacent the engine shaft, and is de 

45 livered to the several parts by means of ducts 
which are so disposed that the centrifugal 
force will facilitate the oil circulation and 
furthermore the gear rotates in an oil bath. 
Inasmuch as the movable toothed ring is 

50 axially movable, this provides for the ad 
justment of the gear-engagement of the sta 
tionary toothed ring with the planetary pin 
ions, independently of the engine shaft. In 
short, this speed-reducing mechanism is ad 
justable in an entirely independent manner. 55 

The appended drawing shows by way of 
example a speed-reducing mechanism com 
prising epicycloidal bevel gearing, improved 
in accordance with the invention. The end of the driving shaft 1 comprises so 
-an enlarged or flaring portion to which is 
bolted the wheel 2, the periphery of which is 
provided with flutes; the said shaft is further 
provided with a bore for the mounting of 
the propeller shaft 3. This latter is mounted as 
in a bearing disposed within the part of the 
shaft 1 which is supported in the bearing 5 of 
the latter. The propeller shaft 3 is mounted 
in a second bearing which is secured to the 
easing 6 and comprises two circular rows of 70 
balls 7 and 8 adapted to receive the axial 
thrust, and a circular set of rollers 9. 
A toothed bevel wheel10 can be rotated by 

the wheel 2, said wheel being provided with 
flutes adapted to co-operate with those of 75 
the wheel 2. It will be noted that the wheel 
10 is floating upon the shaft 3, i. e., is not di 
rectly supported by any of said shafts 1 or 
3; the flutes of the wheels 2 and 10 are so dis 
posed as to allow a certain play and to permit 80 
the wheel 10 to take a slightly eccentric and 
inclined position if necessary. ??-: , 
The wheel 10 engages the planetary pin 

ions 11 which are mounted loose on arms 12 
secured to the propeller shaft 3, and engage 85 
the toothed wheel 13 which is secured to the 
casing 6 of the speed reducing mechanism; 
said wheel 13 may be mounted in a manner 
analogous to the wheel 10. An internally 
fluted wheel 29 is bolted to the casing 6, and go 
the wheel 13 is provided with flutes corre 
sponding with a certain play-to those of 
the wheel 29; the contact surface between the , 
wheel 29 and the wheel 13 is spherical. 
Since the wheel 10 can be transversely dis 

placed, it can be brought into the exact posi 
tion required for its correct gear engagement 

95 

with the planetary pinions i1, and it is cen 
tered solely by the engagement of its teeth 
with the teeth of the planetary pinions. It loo. 
results therefrom that, at any time, the driv 
ing effort is distributed upon all the teeth of 
the wheel 10 which are in gear engagement 
with the teeth of the pinions 11.. Moreover 
since the wheel 10 is floating, the vibrations 
of the driving shaft 1 can by no means be 
transmitted to the parts of the reducing gear. 
The axial displacement of the toothed 

wheel 10 is limited in one direction by the 
planetary pinions 11 and in the other by the 110 

105. 

  

  

  

  

  

  

  



ing 15 with spherical bearing surface. 
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abutment 14 against which the wheel 10 is wheel, planetary pinions rotatably supported 
pressed, with the interposition of a ball bear- by said driven shaft and meshing with both 

sun wheels and an adjustable stop piece for The 
said abutment consists of a tapped ring which 
is screwed upon the propeller shaft and whose 
position upon the shaft canthus be varied, so 
that the position of the wheel 10 relatively to 
the said planetary pinions can also be varied. 
The gear engagement of the wheel13 with the planetary pinions is adjusted either by 

varying the thickness of the spacing ring 28 
the propeller shaft, and this by displacing 
the latter with refence to the casing 6. 
The propeller shaft and the movable whee 

10 are slidable with respect to the driving 
shaft 1, and all the adjusting operations can 

20 

25 

be carried out independently of the driving 
shaft. . . . . . . . . . / 
A ring 16 connects together the outer ends 

of the arms 12 carrying the planetary pinions 
11 so as to hold the said arms and to prevent 
any one of them from bending independently 
of the others. - . " 
The lubricating oil is constantly supplied 

through the conduit 17 into the bearing 5, 
thusoiling the bearing of the driving shaft, 

30 

and then through the ports 18 in the driving 
shaft, thus entering the bore of the driving 
shaft; the oil thus lubricates the inner bearing 
4, and proceeds through the ports 19 into a 
suitable chamber in the propeller shaft. 
In this manner, the interior of the said shaft 

will be filled with oil; the latter will be cir 
35 culated through the ports 20 to lubricate the 

bearings-21 of the planetary pinions 11, being 

A0 

45 

50 

55 
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60 

discharged thence through the port 22. The 
oil will now drop to the bottom of the casing 
6 in which it will accumulate up to the level 
of the aperture 23 in the tight partition 24 

or by varying its position with reference to 

limiting the axial motion of said, rotary 
wheel. . 

2. In combination with a driving shaft and .70 
a driven shaft: a differential speed reducing 
mechanism comprising a rotary bevel sun 
wheel adapted to be driven by said driving 
shaft, a relatively stationary bevel sun wheel, 75. planetary pinions rotatably supported by . . . 
said driven shaft and meshing with both sun 
wheels and means whereby said rotary wheel 
is floatingly supported upon said driving 
shaft and is centered solely by its engage 
ment with said pinions. " ," 

3. In combination with a driving shaft and 
a driven shaft: a differential speed reducing 
mechanism comprising a rotary bevel sun 
wheel adapted to be driven by said driving 
shaft, a relatively stationary bevel sun wheel, 
said driven shaft and meshing with both sun 

separating the speed-reducing mechanism 
from the interior of the engine crankcase. 
By this disposition, the mechanism will ro 
tate in an oil bath whereby the proper lubrica 
tion is assured. The oil bath will not heat up, 
for it is cooled by the continuous supply at 
the central part of the propeller shaft and 
by the discharge through the overflow 23. 
The lubrication through the central part of 

the propeller shaft is entirely separated by the 
plug 25, from the general lubrication of the 
engine shaft; this latter lubrication is ef 
fected through the ports 26 which are sup 
plied from the same source, but is entirely in 
dependent from the lubrication of the reduc 
ing from the bearing 5 onward. 

aving now described my invention, what 
desire to secure by Letters 

1. In combination with a driving shaft 
and a driven shaft, a differential speed re 
ducing mechanism comprising a rotary bevel 
sun wheel adapted to be driven by said driv 
ing shaft and to slide axially with respect to 
the same, a relatively stationary bevel sun 

wheels and a stop piece of adjustable posi 
tion, said rotary sun, wheels being floatingly 

c 

80 

85 

planetary pinions rotatably supported by: 

90 . 
Supported between said pinions and said stop 
????. w 

4. In combination with a drivingshaft and 
a driven shaft: a differential speed reducing 
mechanism comprising a rotary bevel sun 
wheel, means for positively connecting said 
driving shaft with said wheel and whereby 
the latter is adapted to assume slightly eccen 

95 

tric and inclined positions relatively to the 
former, a relatively stationary. bevel sun 
wheel, planetary pinions rotatably supported 

10( 

by said driven shaft and meshing with both 
Sun wheels and a stop piece of adjustable 
position, said rotary sun wheel being floating 
ly supported between said pinions and said 
stop piece. 

5. In combination with a driving shaft and 
a driven shaft: a differential speed reducing 
mechanism comprising a rotary bevel sun 
wheel, two cooperating series of flutes re 
spectively provided on said driving shaft and 
on said wheel and whereby the latter may be 
rotated by the former, an axial play being left between the flutes of said driving shaft 
and the flutes of said wheel so as to provide 
for slight transverse displacements of said 
wheel, a relatively stationary bevel sun wheel, 
planetary pinions rotatably supported by 
Said driven shaft and meshing with both sun wheels and a stop piece of adjustable posi 
tion, said rotary wheel being floatingly sup 
ported between said pinions and said stop 
piece. 

O 

5 

20 

6. În combination with a driving shaft and 
a driven shaft, a differential speed reducing 
mechanism comprising a rotary bevel sun 
wheel adapted to be driven by said driving 
shaft, a relatively stationary bevel sun wheel, 
planetary pinions rotatably supported by . . . 
said driven shaft and meshing with both sun 130 
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wheels and a screwthreaded ring adjustably 
screwed upon said driven shaft, said rotary 
wheel being floatingly supported between 
said pinions and said ring. 

. In combination with a driving shaft, a 
driven shaft and a stationary casing contain 
ing said shafts, a differential speed reducing 
mecchanism comprising a rotary bevel sun 
wheel adapted to be driven by said driving 
shaft, a relatively stationary bevel sun wheel, 
means for securing said stationary sun wheel 
to said casing and whereby the latter wheel 
is adapted to assume slightly eccentric and 
inclined positions relatively to said driven 
shaft. planetary pinions rotatably supported 
by said driven shaft and meshing with both 
slin wheels and a stop piece of adjustable 
position, the rotary sun wheels being float 
ingly supported between said pinions and said 
stop piece while the stationary sun wheel 
is floatingly supported between said pinions 
and said casing. . . . 

8. In combination with a driving shaft, a 
driven shaft and a stationary casing contain 
ing said shafts: a differential speed reducing. 
mechanism comprising a rotary bevel sun 
wheel adapted to be driven by said driving 
shaft, a relatively stationary bevel sun wheel, 
two cooperating series of flutes - respectively 
provided on said casing and on said station 
ary sun, wheel and whereby the latter is pre 
vented from rotating, an axial play being left 
between the flutes of said casing and the flutes. 
of said wheel so as to provide for slight trans 

35 

40 

45 

verse displacements of said wheel, planetary 
pinions rotatably supported by said driven 
shaft and meshing with both sun wheels, and 
a stop piece of adjustable position, the ro 
tary sun wheel being, floatingly supported 
between said pinions and said stop piece while 
the stationary sun wheel is floatingly sup 
ported between said pinions and said casing. 

9. In a differential speed reducing bevel 
gear between a driving shaft and a driven. 
shaft, means for supporting the rotary Sun 
wheel of said gear in a floating manner and 
whereby the position of the same is adjust 
able independently of said driving shaft. 

10. In a differential speed reducing bevel 
gear between a driving shaft and a driven 
shaft, means whereby both stan wheels of 
said gear are supported in a floating manner 

. . 60 

and the position of each of said wheels is adjustable independently of said driving 
shaft. V 

11. In a differential speed reducing gear 
between a hollow driving shaft and a hollow 
driven shaft, hollow and substantially radi 
al arms carried by said driven shaft for ro 
tatably supporting the planetary pinions of 
said gear, a bearing supporting the end of 
the driving shaft adjacent the driven shaft, 
the adjacent end of said driven shaft extend. 
ing axially through said end of the driving 

shaft and being supported by the part of the 
same contained within said bearing, means 
for lubricating said bearing and ports afford 
ing successive communication for the lubri 

3 
65 

cant between said bearing, the interior of the 
driven shaft and of said arms, the bearings 
for said planetary pinions and the exterior 
of the gear and whereby the lubrication of 
said later bearings is facilitated by centrif 

... ugal effect. 
12. In a differential speed reducing gear 

between a hollow driving shaft and a hollow 
driven shaft, hollow and substantially radial 
arms, carried by said driven shaft for ro 

70 

5 

tatably supporting the planetary pinions of 
said gear, a bearing supporting the end of 
the driving shaft adjacent the driven shaft, 
the adjacent end of said driven shaft ex 
tending axially through said end of the driv 
ing shaft and being supported by the part 
of the same contained within said bearing, 
means for lubricating said bearing, ports af 
fording communication between the interior 
of the driven shaft and said bearing, ports 
affording communication between the interior 
of said arms and the bearings for said plane 
tary pinions and outlet ports for the lubri 
cant provided through said latter bearings 
beyond said latter ports relatively to said 
driven shaft. . 

13. In a differential speed reducing gear 
between a hollow driving shaft and a hol 
low driven shaft, hollow and substantially 
radial arms carried by said driven shaft for rotatably supporting the planetary pinions 
of said gear, a bearing supporting the end 
of the driving shaft adjacent the driven shaft, 
the adjacent end of said driven shaft extend 

80 

85 

90 
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ing axially through said end of the driving 
shaft and being supported by the part of the 
same contained within said bearing, means 
for supplying lubricant to said bearing, ports 
affording successive communication between 
said bearing, the interior of the driven shaft 
and of said arms, the bearings for said plane 
tary pinions and the exterior of the gear and 
whereby the lubrication of said latter bear 
ings is facilitated by centrifugal effect and 
ports affording independent communication 
between said bearing and the interior of the 
driving shaft. 

14. In a differential speed reducing gear 
between a hollow driving shaft and a hollow. 
driven shaft, hollow and substantially radial 

: 

arms, carried by said driven shaft for ro tatably supporting the planetary pinions of 2 

said gear, a bearing supporting the end of . 
the driving shaft adjacent the driven shaft, 
the adjacent end of said driven shaft extend 
ing axially through said end of the driving 
shaft and being supported by the part of 
the same contained within said bearing, 
means for lubricating said bearing, and ports 
affording successive communication for the 



4 

lubricant between said bearing, the interior 
of the driven shaft and of said arms, the bearings for said planetary pinions and the 
stationary casing for the gear and whereby 

5 the lubricant is forced through said latter bearings by centrifugal effect and escapes 
into said casing, and means whereby the level 
of the lubricant in said casing is kept at a 

() 

shaft. 

20 

height enabling the planetary pinions to dip - 
thereinto at each revolution of said driven 

5. In combination with a driving shaft 
and a driven shaft: a differential speed re 
ducing mechanism comprising a rotary bevel 

15 sun wheel adapted to be driven by said driv 
ing shaft and to slide axially with respect to 
the samhe, a relatively stationary bevel suni 
wheel, and planetary pinions rotatably sup 
ported by said driven shaft and each mesh 
ing with both sun wheels. 

16. In combination with a driving shaft. 
and a driven shaft: A differential speed re 
ducing mechanism comprising a rotary beyel 
sun wheel adapted to be driven by said driv 
ing shaft, a relatively stationary bevel sun 
wheel, planetary pinions rotatably supported 
by said driven shaft and meshing with both 
sun wheels, said rotary sun wheelbeing float 
ingly supported by said pinions. 

ii. In combination with a driving shaft 
and a driven shaft: a differential speed re 
ducing mechanism comprising a rotary bevel 
sunt, wheel, means for positively connecting 
said driving shaft with said wheel and where. 

35 by the latter is adapted to assume slightly ec 
centric and inclined positions relatively to 
the former, a relatively stationary bevel sun wheel, planetary pinions rotatably supported 

40 
by said driven shaft and meshing with both 
sin wheels, said rotary sun wheel being float singly supported by said pinions. 

18. In combination with a driving shaft 
and a driven shaft: a differential speed re. ducing mechanism comprising a rotary bevel 
sun wheel, two cooperating series of flutes respectively provided on said driving shaft 
and on said wheel and whereby the latter may 
be rotated by the former, an axial play being left between the flutes of said driving shaft 

50 and the flutes of said wheel so as to provide 
for slight transverse displacements of said 
wheel, a relatively stationary bevel'Sun wheel, ... planetary pinions rotatably supported by 
said driven shaft and meshing with both Sun wheels, said rotary wheel being floatingly supported by said pinions. ö. În combination with a drivingshaft, a 

17,266 

is adapted to assumeslightly eccentric and in 
cline 
shaft, planetary pinions rotatably supported 
by said driven shaft and meshing with both 
sun wheels, the rotary sun wheel being float 
ingly supported by said pinions while the sta 
tionary sun wheel is floatingly supported be 
tween said pinions and said casing. 

20. In combination with a driving shaft, 
a driven shaft and a stationary casing con 
taining said shafts: a differential speed re 

65 
positions relatively to said driven. 

70 

ducing mechanism comprising a rotary bevel 

spectively provided on said casing and on 

sun wheel adapted to be driven by said driv- . 
ing shaft, a relatively stationary bevel sun 
wheel, two cooperating series of flutes re 

80. 
said stationary sun wheel and whereby the latter is prevented from rotating, an axial 
play being left between the flutes of said 
casing and the flutes of said wheel so as to provide for slight transverse displacements 
of said wheel, planetary pinions rotatably 
Supported by said driven shaft and meshing 
with both sun wheels, the rotary sun wheel 
being floatingly supported by said pinions 
while the stationary sun wheel is floatingly 
supported between said pinions and said 
casling. 
21. In a 

prising stationary, movable and planetgears 
connecting the same, of means for support 

differential speed reducing gear, 
the combination with a driving shaft, a 
driven shaft and a planetary gearing com 

90 

ing the stationary gear adjustable radially 
to engage the planet gears.- 

22. In a differential speed reducing gear, 
the combination with a driving shaft, a 
driven shaft, and a planetary gearing.com 
prising stationary, movable and planet gears 
connecting the same, of means whereby the 
stationary gear is movable radially to adjust 
its engagement with the planet gears. 

105 

23. The combination with alined driving . 
and driven shafts of planetary gearing con 
necting the same, said gearing comprising a 
non-rotary gear, planet gears and a driving 
gear, said non-rotary gear and driving gear 
being movable radially to adjust their en 
gagement with the 
the driving stresses. 

24. In a speed reduction gear, the combi 
nation with a propeller shaft and a driving 
shaft allined therewith of planetary speed reducing gearing mounted on said propeller 

planet gears tó distribute 

shaft comprising a driving gear, a relatively 
stationary gear and planet pinions, and a 
flexible driving connection between said driv driven shaft and a stationary casing contain-ing shaft and said driving gear. 

ing said shafts: a differential speed reducing mechanism comprising a rotary bevel Sun 
" wheel adapted to be driven by said driving 
shaft, a relatively stationary bevel sun wheel. means for securing said stationary sun wheel 
to said casing and whereby the latter wheel 

25. In a speed reduction gear for aircraft, 
the combination with a propeller shaft and a driving shaftalined therewith of planetary 
speed reducing gearing mounted on the pro 
peller shaft comprising a relatively station 
ary gear, planet pinions and a driving gear, 

120. 

125 
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said driving gear being movable radially 
with respect to the propeller shaft to adjust 
its engagement with the planet pinions and 

O 

5 

20. 

having driving engagement with the driving 
shaft. w 

26. In a speed reduction gear for aircraft, 
the combination with a propeller shaft and 
a driving shaftalined therewith of planetary 
speed reducing gearing mounted on the pro 
peller shaft comprising a relatively station 
ary gear, planet pinions and a driving gear, 
said stationary gear and driving gear being 
movable radially with respect to the propeller 
shaft to adjust their engagement with the 
planet pinions and said driving gear having 
flexible driving engagement with the driving 
shaft. . 

27. In a speed reduction gear, the combina 
tion with a propeller shaft and a driving 
shaftalined therewith of planetary speed re 
ducing gearing mounted on the propeller 
shaft and comprising bevel planet pinions, a 
relatively stationary bevel gear and a rotata 
ble bevel gear, both gears meshing. with Said 

25 planet pinions, and a separable driving con-. 
nection between said rotatable bevel gear and 
the driving shaft permitting assembly and 

disassembly without disturbing the assembled 
speed reducing gearing. 

28. In a speed reduction gear, the combi 
nation with a propeller shaft and a driving 
shaft alined therewith of planetary speed 
reducing gearing, mounted on the propeller 
shaft and comprising bevel planet pinions, 
a relatively stationary bevel gear and a rotat 
able bevelgear both gears meshing with said 

5. 

30 
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planet pinions, one of said gears being mov 
able radially to adjust its driving engage 
ment with the planet pinions to distribute 
the driving stresses. 

29. In a speed reduction gear, the combi 
nation with a propeller shaft and a driving. 
shaft alined therewith of planetary speed 
reducing gearing mounted on the propeller 
shaft and comprising bevel planet pinions, 
a relatively stationary bevel gear and a ro 
-tatable bevelgear, both gears meshing with 
said planet pinions, said rotatable bevel gear 
having driving connection with the drivino 
shaft but being free to move to adjust its driv 
ing engagement with the planet pinions to 
distribute the driving stresses. 

CHARLES WASEIGE. 
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