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5 Claims.

This invention relates to engines and more par-
ticularly to a selective reverse accessory drive
for engines particularly adapted for aircrait use,
though it will be obvious that the principies of the

5 present invention may be incorporated in en-
gines other than the one herein particularly de-
scribed.

In aircraft it is at present necessary to provide
engines for propelling same which are arranged
to be driven in opposite directions. In order to
avoid complications in the engine manufacture it
is usually customary to provide these engines with
reversing mechanism or other means and in the
past it has been customery to provide different
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to-adapt the engine structure for operation in
opposite directions.

An object of the present invention is to provide
an engine having an accessory drive which may
be selectively reversed in order to have standard
accessories which are possible to be used in the
engine no matter what the direction of rotation
of the engine crankshaft. To this end the present
invention is directed and it will be noted that
2" there is provided a simple and compact accessory

drive which may be readily and quickly assembled
for either forward or reverse engine operatmn
A further object of the invention relates to the
particular design and arrangement of the novel
3;'0' accessory driving mechanism which eliminates
the necessity of special elements, the present eie-
ments of the accessory drive being so arranged
and constructed as to be selectively positioned to
obtain the reverse drive with a minimum of ex-
35 pense and with a minimum of time. )
For a more detailed understanding of my in-
vention, reference may be had to the accompany-
ing drawings which illustrate one form which my
invention may assume, and in which:

20

40 view of the forward portion of an engine showing
the accessory drive mechanism  incorporated
therewith,

Fig. 2 is a transverse sectional view taken sub-
stantially on the line 2—2 of Fig. 1 and showing
the arrangement of the accessory drive for on
direction of engine rotation, . .

-Fig. 3 is a further fragmentary t1ansvers° sec~
tional view similar to Fig. 2, but showing the ac-
cessory drive mechanism arranged for an acces-
sory drive in the opposite direction from that
iltustrated in Fig. 2, ]

Figs. 4 and 5 are fragmentary detail sectional
views taken substantially on the lines 4—4 and

. 5—5 of Fig. 2, and

Figs. 6 and 7 are fragmentary detail sectional
views taken substantially on the lines §—8§ and
1—17T of Fig. 3.

I have chosen for purposes of illustration to
show my invention as being incorporated in an
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5 - sets of accessories and drives therefor in order

Fig. 1 is a fragmentary longitudinal sectiona-l'

(CL 74--325)

aircraft engine particularly of the type including
a crankcase 10 which has secured on the forward
end thereto the gear case 11 which supports the
propeller shaft 12 that is geared or otherwise con-
nected in driving connection with the crankshaft
{3 by means of suitable gearing 14. The crank-
case and gearcase respectively support the crank-
shaft 13 in suitable bearings {5 and 16, and pref-
erably the accessory drive shaft (7 is likewise
supported in suitable bearings carried by the
crankcase and gearcase structures. The acces-
sory drive shaft is preferably arranged to extend
longitudinglly of the engine in parallel relation
with the crankshaft and this shaft preferably car-.
ries . suitable gears {8 through which may be
drivingily connected one or more of these various
engine gccessories in the customary manner.

The crankshaft i3 and accessory drive shaft {7
have respectively secured thereto the crankshaft
driving gear 19 and the driven gear 20. Means for 20
driving the driven gear 20 secured to the acces-
sory drive shaft from the crankshaft driving gear
are arranged to be preferably supported within
the housing 24 at one end of the engine crankcase
i9, . this means preferably comprising a mech-
andsm which is arranged for selectively connect~
ing said driving and driven gears for forward or
reverse engine operation,

_Thig intermediate driving means for drivingly
connecting the crankshaoft driving gear (9 with
the driven gear 28§ carried by the accessory drive
shait includes intermediate gearing comprising
cooperating interchangeable gears of different
pitch diameter, and suitable bearing supports for
said gears which permit the interchangeable as-
sembly. Referring more particularly to Fig. 2
it will be noted that the intermediate gearing
specifically comprises intermediate gears 22 and
23 of different pitch diameters, the gear 22 having
a smaller pitch diameter than the gear 23. The
geayr-22 is supported on an adjustable bearing 24
which, in the present instance, comprises.an ec-
centric. member which may bes angularly ad-
justed to vary the poesition of the center about
which the intermediate gear carried thereby ro-
tates. It will be-noted that the gear 22 is ar-
ranged to mesh with the crankshaft driving gear
£ and with the gear 23 which is supported on the
fixed bearing 23. - This latter gear 23 is arranged
to engage or mesh with the driven gear 29 carried
by the accessory drive shaift 7.

In order to reverse the direction of rotation
of the accessory drive shaft with respect to the
engine crankshaft to accommodate the same for
reverse angd forward engine operation, it becomes
necessary to differently connect the driving and
driven gears, and this is accomplished by inter-
changing the intermediate driving gears 22 and
23. In Fig. 3 it will be noted that the sccentric
bearing 24 ‘is adjusted to correctly position the 60
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gear center and the gear 23 of relatively larger
pitch diameter is supported’ thereby and is ar-
ranged to directly engage or mesh with the crank-
shaft driving gear 19 and the driven gear 20
carried by the accessory drive shaft 11. The in-
termediate driving gear 22 of smaller pitch diame-
ter is in this instance of no practical use since it is
thus an extra gear and does not function in driv-
ing the accessory drive shaft. It is, however, sup-
ported on the fixed bearing 25 and is preferably
turned around as shown in Fig. 6 so as to be out
of mesh with the gear 23 and gear 20.

It will be thus noted that the intermediate gear
of larger pitch diameter is arranged to be either
supported by the adjustable bearing in direct
driving relation with the crankshaft driving gear
19 and the gear 28 carried by the accessory drive
shaft or by the fixed bearing 25 in which case it
is driven by the intermediate gear 22, that is
now supported on the adjustable bearing in en-
gagement with the crankshaft driving gear. This
selective assembly of the intermediate gears pro-
vides a convenient and readily assembled gear as-
sembly for selectively driving the accessory drive
shaft to accommodate the same for forward or re-
verse engine operation.

A practical adaptation of an engine of this
character to an aircraft is such as to provide for
multiple engine aircraft assemblies, said engines
operating in opposite directions, but both engines
carrying the same accessories and including ac-
cessory drive shafts which are operated in oppo-
site directions with respect to the engine crank-
shaft.

Although I have illustrated but one form of
my invention and have described in detail but
a single application thereof, it will be apparent
to those skilled in the art to which my invention
pertains that various modifications and changes
may be made therein without departing from the
spirit of my invention or from the scope of the
appended claims.

‘What I claim as my invention is:

1. In an internal combustion engine having a

.crankshaft and an accessory drive shaft, driving

means selectively connecting said accessory drive
shaft to said crankshaft and including intermedi-
ate gears having different pitch diameters, an
adjustable bearing for selectively supporting the
gear of smaller pitch diameter in direct driving
relation with said crankshaft, a fixed bearing
for supporting said intermediate gear of larger
pitch diameter, said assembly being constructed
and arranged to also support the intermediate
gear of larger pitch diameter in said adjustable
bearing whereby to engage same in direct driving
relation with said crankshaft and accessory shaft
for providing a reverse drive of said accessory
shaft, said smaller diameter gear having no driv-
ing connection with the accessory shaft and
crankshaft when supported in the fixed bearing
and when supported by said adjustable bearing
said smaller intermediate gear is arranged to have
no direct driving connection. with the accessory
shaft while in direct driving relation with the
crankshaft.

2. In an internal combustion engine having a
crankshaft and an accessory drive shaft, driv-
ing and driven gears respectively secured to said
crankshaft and said accessory drive shaft, driv-
ing means selectively connecting said driving and
driven gears and including intermediate gearing
comprising cooperating interchangeable gears of
different pitch diameter, an adjustable bearing

2,051,568

and a fixed bearing, said bearings selectively sup-~
porting either of said intermediate gears, said
driven gear being directly driven by the larger in-
termediate gear, said larger intermediate gear
being drivingly engaged by said smaller inter-
mediate gear, said adjustable bearing constructed
and arranged to shift said bearing center relative
to said crankshaft and accessory shaft axes per-
mitting the mounting of said larger intermediate
gear on said adjustable bearing in direct driving
relation with said driving and driven gears.

3. In an internal combustion engine having a
crankshaft and an accessory drive shaft, inter-
mediate driving mechanism connecting said ac-
cessory drive shaft to said crankshaft and in-
cluding a driving gear secured to said crankshaft
and a driven gear secured to said accessory shaft,
a small intermediate gear engaging said driving
gear, a large intermediate gear engaging -said
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driven gear and said small intermediate gear, and 20

an adjustable bearing for said small intermediate
gear and constructed and arranged for selective
adjustment to adjust the bearing center relative
to said crankshaft and accessory shaft axes, said

large intermediate gear constructed and arranged. 25

to be substituted for said small intermediate gear
in direct engagement with said drwmg and
driven gears.

4. In an internal combustion engine havmg a

crankshaft and an accessory drive shaft, inter- 30

mediate driving mechanism connecting said ac-
cessory drive shaft to said crankshaft and includ-
ing a driving gear secured to said crankshaft and
a driven gear secured to said accessory shaft, a

small intermediate gear engaging said driving

gear, a large intermediate gear engaging said
driven gear and said small intermediate gear, and
an adjustable bearing for said small intermediate
gear and constructed and arranged for selective
adjustment to adjust the bearing center relative
to said crankshaft and accessory shaft axes, a
fixed bearing for said large intermediate gear,
said large and small intermediate gears con-
structed and arranged for interchangeable as-
sembly on said adjustable and fixed bearings
whereby to directly connect said large inter-
mediate gear with said driven gear and said small
intermediate gear or with said driven gear and
said driving gear. )

5. In an internal combustion engine having a
crankshaft and an accessory drive shaft, driving
and driven gears respectively carried by said
crankshaft and accessory drive shaft, interme-
diate driving means connecting said driving and
driven gears and including a pair of intermediate
gears of different pitch diameter, an eccentric
bearing manually adjustable to shift the bearing
axis relative to the axes of said driving and driven
gears, a fixed bearing, said smaller intermediate
gear carried by said eccentric bearing and ar-
ranged in direct driving relation with said driv-
ing gear in one adjustment of said eccentric bear-
ing, said larger intermediate gear supported by
said fixed bearing in direct driving relation with
said smaller intermediate gear and said driven
gear carried by said accessory shaft, said large
and small intermediate gears being interchange-
able in another adjustment of said eccentric bear-
ing for providing an assembly in which said
larger intermediate gear is supported by said ec-
centric bearing in direct driving relation with
said driving and driven gears, whereby to pro-
vide for a reverse drive of said accessory shaft.

HAROLD E. MOREHOUSE.
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