March 4, 1947.

T. M. GRADY 2,416,689
PROPULSION MECHANISM ’ ’
Filed Sept. 27, 1944
7\ /\ (_._%f;: 7 .
39
// -
33— [ . 1
5
27 22 /
24
6.; ) 35 g R
G— B -
K 7 ﬂ; 20 7 ‘Fl ke
\ 32 -2 788¢ 4
7 9 2 vt /5 10 4
(s, 2 3£/ 22
33 3 27 PR x5
N\Vhpr

Jrventor
T Vomas M. Grard/,

i s

S



Patented Mar. 4, 1947

2,416,689

- UNITED STATES PATENT OFFICE

2,416,689
PROPULSION‘MECHANISM
Thomas M. Grady, Dorchester, Mass.
Application September 27, 1944, Serial No. 556,021

1

This invention relates to new and useful im-
-provements in propulsion mechanisms and more
particularly to aircraft or marine craft propulsion
wherein propellers moving or rotating in opposite
directions are wutilized.

The principal object of the bresent invention
is to provide propulsion means of the character
stated wherein the propellers are driven in a pos-
itive manner and wherein the parts are arranged

So as to minimize wear as much as possible and

to enhance the prospects of durability.

Another important cbject of the invention is to
provide a propulsion mechanism in which op-
positely rotating propellers are pbrovided, with one
of the propellers capable of being adjusted with
respect to the other in order to arrive at the
critical efficiency of the propellers under vary-
ing conditions in order to obtain the greatest
power gvailable.

Other important objects and advantages of the
invention shall become apparent to the reader of
the following description,

In the drawings: ‘

Figure 1 is a side elevational view of the propul-
sion mechanism with a portion in section.

Figure 2 is a fragmentary vertical sectional view
through the gear means.

Figure 3 is a cross section taken on the line
3—3 of Figure 2.

Figure 4 is a sectional view taken on the line
4-—4 of Figure 2.

Referring to the drawings wherein like numer-
als designate like parts, it can be seen that nu-
meral § generally refers to a substantially con-
ventional internal combustion engine of an air-
craft or marine craft type.

Numeral § denotes a crankshaft for the: engine
5 and a crankcase T is provided for this shaft.
The crankcase T has end walls 8, 9, “Uprights 10,
{1 and {2 are provided in the crankcase 1. On
the rear end of the crankshaft 6 and between the
end wall 8 and the upright 10 is a gear {3 which
meshes with a pinion 14 on a horizontally disposed
shaft i5, the latter being journaled through the
upright 18 and a bearing 18. The shaft I5 has a
beveled pinion 17 meshing with g large beveled
gear 18 which, in turn, drives a beveled pinion 18
on the adjacent end of a shaft 20 which extends
forwardly through the uprights {1, {2, as shown
in Figure 1.

The forward end of the shaft 20 carries a-pin-
ion 2! which meshes with a large ring gear 22

operating hetween the upright 12 and the end’

wall 8. The upright 12 has an inwardily disposed
guide portion 23 for engagement against one side
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of the gear 22 while a bearing plate 24 is provided
at the outside of the front wall 8 and has an in-.
turned bearing portion 25 for engaging the front
side of the gear 22.

The gear 22 is splined, as at 26, to g rotary
sleeve 21, this sleeve 27 having an internal cir-
cumferential groove 28 for receiving a circum-
ferential enlargement 29 on a slide sleeve 30. The
sleeves 27 and 39 may be moved longitudinally as
& unit on the splined hollow casting 32 and since
the propeller 34 is fixed on the sleeve 27 the pro-
peller 34 moves with the unit for an adjusted
position. The sleeve 27 and the propeller 34 ro-
tate as a unit. The sleeve 27 is rotatably mount-
ed or journaled on the sleeve 30 including its an~
nular enlargement 29.

The slide sleeve 30 has an internal longitudinal
groove for receiving a key 31 on a casting 32 which
extends rigidly from the crankease, Through the
casting 32 is disposed the forward end of the
crankshaft 8. On the crankshaft & at its for-
ward end is a propeller 3, while on the forward
reduced end of the rotary sleeve 27 is 5 second
propeller 34. -

In the operation of the mechanism, it éan be
seen that the direct drive of the.crankshaft 6 of
the engine §, rotates the propeller 33 in one di-
rection.

The drive through the gears 13, 14, i6, i8, {9,
21, and 22 serve to rotate the inner propeller 34
in the opposite direction to that of the propel-
ler 33. -

Obviously, the wash of air from the outside
propeller 33 strikes the propeller 34 and the lat-
ter cuts through this wash in an opposite direc-
tion, thus promeoting an increase in speed with
but a nominal increase in fuel consumption.

. As disclosed in Figure 2, the rotary sleeve 27
with the propeller 34 is capable of being moved -
forwardly or rearwardly and in order to accom-
blish this control rods 35 extend from the annular
enlargement 29 of the sleeve 30 to g suitable con-
trol point. Thus it can be seen, that the critical
point of efficiency can be reached by properly ad-
justing the spaced relation of the propeller 34
with respect to the propeller 33. Ordinarily, the
propeller 34 should be spaced sufficiently distant
from the propeller 33 te be out of or substantially
out of the high pressure area created by the pro-
peller 383 in order to be in the position of maxi-

‘mum efficiency. Of course, the higher the speed-

of propeller 33 the longer would be the high pres-

sure-area back of it; therefore, the distance be-=’

tween the propellers. should be accordingly in--
creased. The use of two propellers instead of one,-
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. as proposed by me, would substantially double the

lift or pull and since the propellers rotate in op-

' posite directions, the torque created by the pro-
pellers would be substantially balanced.

Tt is to be noted that my gearing mechanism. is

of such construction that the gears are prevented .

from wobbling. The long shafts 1§ and 20 pre-
' vent the gears 4, 17, 18 and 2§ from wobbling.
The gear 22 is prevented from wobbling by the
inturned portions of the housing 9, 12 and 24,
| The thrust strain and stress on the bevel gear (8
is balanced besides the gear 18 could be provided

10

| with a long hub adapted to receive a long stub -

. shaft or frunnion. -

While the foregoing specification sets forth the

invention in specific terms, it is to be understood
. that numerous changes in the shape, size and
materials may be resorted to” without depart=

ing from the spirit and scope of the invention as -

- claimed hereinafter.

Having described the invention, what is claimed
Cas new is: : R

i 1. Tn an aircraft engine including a housing
¢ therefor and having propellers operatively
. mounted cn said engine in tandem fashion, said
engine having a crank shaft extensicn projeci-
~ ing forwardly beyond said housing and having

the forward propeller fizedly mounted on said

crank shaft in & forward position, in combina-
tion with s tubular fixed support mounted on the
housing and containing an intermediate portion
oi said crank shaft exiension, a slidable sieeve
slidably splined on said tubular fixed support, a
rotating slesve having an annular grocve in as-
socistion with said slidable sléeve and mounted
o said tubular support said slidable siesve hav-
ing a circumifcrential enlargement received in the
annular groove of sald rotating sleeve, the for-
ward end. of said rotating sléeve having the rear
propeller fixedly mounted therecn, megns con-
neoted to said circumferéntial enlargement for
adiustably sliding. said ¢lidable sleeve and said
yotary sleeve and its vear propeller as a unit to
and fro reiative to said ferward propeller, in fur-
ther combination with gear mechanism propelled
by said crank shaft to rotate said rear propeller

in o girection of rotation opposite from that of
the forward propeller, said gear mechanism being’
actuated by a Spur gear mounted on the rear end.
- 50

of said crank shaft. -
9. In an aircraft enginé and tandem propeller

_unit, including a housing, a crank shaft in sald
housing and having an end thereof protruding.

from said housing, a shaft concentrically ar-
renged with respect to said crank shaft, a pro-
peller fizxedly mounted on the projecting end of
said crank shaft, a second propeller mounted on
said concentrically arranged shaff, said concen-
triz shaft and its propeller being slidably adjust-
able relative to said first named propeller, means
connected to sald concentric shaft to actuate it
and its propeller to adjusted position, in com-
pination with a spur gear splined on said con-
centric shaft, said spur gear having guiding walls
adjacent its splined. construction to prevent said
gear from wobbling or binding on said concen-
tric shaft, said guiding walls being on the for-
ward end of said housing, in further combina-
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tion with a gear mechanism a gear carried by -

the other end of said crank shaft, a stub shaft
rotatably supported within said housing, a pin-
ion carried by an end of said stub shaft in mesh
with said last named gear, a large bevel . gear
mounted for rotation about a vertical axis in said

- housing, a small bevel gear carried by the other.

70

(L]
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end of said stub shaft and in mesh with said
bevel gear, s second stub shaft arranged in
aligned relation with respect to said first named
stub shaft and rotatably supported in said hous-
ing, a-second small bevel gear carried by an end
of said second named stub shaft in mesh with
said large bevel gear, and a pinion carried by
the other end of said second named stub shaft
in mesh with the spur gear splined on said con-
centric shaft, whereby said propellers are driven
in rotary directions opposite to each other and
substantially at the same speed of rotation.

3. In a tandem propeller assembly for airplane
engines, including a housing provided with an ex-
tension, a crank shaft in said housing and hav-
ing an end projecting from the extension of said
housing, a fixed tubular bearing extension con-
centrically arranged with respect to said crank
shaft, said tubular extension being shorier than
said crankshaft projecting end and having -a
spline extending along its outer portion through-
out the major portion thereof, a sleeve having
an internal groove slidably mounted on said tu-
hular extension, said sleeve having a circum-
serential enlargement on its rearmost portion, in
combination with a rotary sleeve concentric with
said first-named sieeve, said .rotary sleeve hav-
ing an annular offset portion receiving said cir-
cumferéntial enlargement, said sliding sleeve
having an upset end portion located to engage
the forward end of said rotary sleeve, a propeller
fixedly mounted on the projecting end of said
crank shaft; a second propeller fixedly mounted
on the forward end of said rotary sleeve, said
rotary sleeve having 4 splined surface portion ex-
tending through both walls of the extension of
said housing in further combination with a spur
gear in said housing fitting said rotary sleeve and
the splines thereof, one of the walls of the ex-
tension of said housing being inturned so as to
engage the side face of said gear and the other
of the walls of the extension of said housing hav-
ing in association therewith a bearing in engage-
ment. with the other side face -of said gear to
prevent it from wobbling, means connected to said
circumferential enlargement for slidably moving
said sleeves and the propelier carried by said ro-
tary sleeve as a unit to adjust said propeller rela-
tive to the propeller carried by the projecting
end of said crank shaft, in further combination
with gear mechanism actuated by said crank-
shaft to rotate said spur gear and the propeller’
cartied by said rotary sleeve in a direction op-
posite tothat of the crank shaft and the pro-
peller carried thereby.

4. Tn g tandem propeller assembly for airplane
engines, said engine having a crankshaft, a crank-
shaft casing having a gear housing at the front
and rear ends thereof, said crank shaft having
an end therect extending through and preject-
ing from said front gear housing, a propeller car=
ried by the projecting end of said crank shaft,
an adjustable ‘rotary sleeve concentrically ar-
ranged on the portion of said crank shaft ex-
tending through said front gear housing and
carried thereby, & second propeller carried by said
sleeve, a spur gear splined on the portion of said
sleeve within said front gear housing, means in
said front gear housing in asscciation with said
spur gear for preventing the latter from wob-
bling, 2 second spur gear fixedly mounted on the
portion of said crank shaft within said rear gear
housing, g -stub shaft rotatably supported within
said casing.and having an end projecting into
said rear gear housing, a pinion carried by the
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projecting end of said stub shaft and in mesh
with said second spur gear, a large bevel gear
mounted for rotation about a vertical axis in said
casing, a small bevel gear carried by the other
end of said stub shaft and in mesh with said bevel
gear, a second stub shaft arranged in aligned
relation with respect to said first named stub
shaft and rotatably supported in said casing, said
second named stub shaft having an end project-
ing into said front gear housing, a pinion car-
ried by the projecting end of said second named
stub shaft in mesh with said: first named spur
gear, and a second small bevel gear carried by
the other end of said second named stub shaft
and in mesh with said large bevel gear, whereby
the propeller carried by said sleeve is actuated in
a direction opposite to that of the propeller car-
ried by the crank shaft.
THOMAS M. GRADY.

i

10

15

6
REFERENCES CITED

The following references are of record in. the
file of this patent:

UNITED STATES PATENTS

Number Name Date -
1,800,094 Muhlenbrueck —......._ Apr. 7, 1931
1,879,142 BEgan .o __ Sept. 27, 1932
2,192,469  Green _____.__._.____ Mar. 5, 1940
2,234,120 Hawkins . _._.______ Mar. 4, 1941
1,481,024 Porter .- __._.__ Jan. 15, 1924
1,779,644 Silver wuccmmeee Oct. 28, 1930
1,858,911 Zerbi . ___ May 17,1932
2,166,896 Nissen —cu o July 18, 1939

FOREIGN PATENTS
Number Country Date
528,397 France —cm—ceoio- Nov. 10, 1921



