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CRANKING SHAFT DRIVEN STARTER

Application filed February 4, 1930. Serial No. 425,794,

The object of this invention is the pro-
vision of a cranking shaft driven starter with
the engine starting gear wheel in an electric
motor driven starter.

It has been common heretofore to have
hand cranking means for automobile engines
and also electric motor starters for such en-
gines, but said hand and electric starting
means have been independent of each other.

10 In this invention they are assembled together
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In a practical way so that it is more compact
and safer, particularly for airplane use. If
the electric starter fails the hand starter can
be employed through a part of the electric
starter mechanism. I

The general combination of the above men-
tioned mechanism is shown and claimed by
me in another application filed Feb. 8, 1930,
Serial Number 425,628, on starter for inter-
nal combustion engines,

One feature of the invention consists in
mounting a hand operated cranking shaft in
association with the casing of an electric mo-
tor starter so that, by the instrumentality of
intermediate gearing, said hand operating
crank can drive the gear of the electric mo-
tor starter and through it start the engine.

Another feature of the invention consists
in the particular means for transmitting
power from the hand operated shaft to the
gear wheel of an electric motor starter. An-
other feature of the invention consists in the
use of said mechanism of a floating starter
gear which is movable into mesh with the
electric motor starter gear and driven by a
pinion driven by the hand operated shaft
for driving the electric motor starter gear
wheel for starting the engine.

The details of this invention will be more
fully understood from the accompanying
drawings and the following description and
claims. _

In the drawings:

Fig. 1 is a rear elevation of an electric
motor driven starter casing with a hand op-
erated starter means associated therewith
and secured thereto, parts being broken away
and parts shown by dotted lines. Fig. 2isa
central horizontal section on line 2—2 of Fig.

1, parts being omitted. TFig. 8 is a vertical
transverse section on the line 3—8 of Fig. 2.

This invention is associated with and parts
thereof are more fully shown in said prior
application for a patent. As appears in said
former application the electric motor starter
is added to the rear end of the engine and
has its own shaft, which is an extension of
the crank shaft of the engine and removably
connected therewith, said arrangement, how-
ever, not being herein shown.

In said motor driven starter there is a cas-
ing 10 having a rear end plate 11 secured
thereto by screws 12. In said electric motor
starter the power from the electric motor is
transmitted by means not -here shown to
drive a gear wheel 13, which gear wheel
through said extension shaft drives the crank
shaft of the engine and starts it.

In order to operate said electric motor
starter gear wheel and start the engine when
the electric motor fails to function, or when
for any other reason the same is desired, pro-
vision is made herein for accomplishing said
result by hand. '

To that end a gear chamber is provided
by a lateral extension 14 of the casing of the
electric motor starter as shown herein and in
that extension there is mounted a shaft 15
transverse of the gear wheel 13 and parallel
with its shaft, not shown.

Said shaft is carried at one end in ball-
bearings 16 and in the other end in bearings
17 and on the outer end of said shaft there
is a beveled gear 18 which is driven directly
by a beveled gear 19 on the hand rotated
shaft 20 and the said hand rotated shaft is
flexible, as herein shown, and consists of the
rotatable but otherwise fixed shaft 20 and
the hand operated tubular section 21 pivoted
to the former by the pin 22, as seen in Fig.
2. The particular construction of this shaft,
however, is not very material to this inven-
tion but the inner portion or section 20 is
mounted in an additional housing 23 which
is secured in the side of the extension cas-
ing 14 and which has on its rear side a re-
movable plate 24 secured by screws 25.

The section 20 of the hand crank shaft is
mounted on two opposite ends of the housing
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23, as seen in Fig. 2. By rotating the shaft
91—20 the shaft 15 is driven and it carries
a driving pinion 26 mounted in the same plane
as the gear wheel 13, but not in mesh there-
with. Power is transmitted from the pinion
26 to the gear wheel by the means shown
in Fig. 3 that consists of a floating starting
pinion 27 having a hub 28 that lies between
a pair of plates 29.

As shown in Fig. 2 the plates 29 are mount-
ed on and surround the shaft 15 on each side
of the driving pinion 26 and their free ends
are longitudinally slotted at 30 to receive the
shaft 28 which is held in place by keys 31.
The particular means for mounting the float-
ing pinion 27 in said plates 29 is immaterial
to this invention.’

The floating pinion 27, however, is so
mounted in said plates 29 that it is always
in mesh with the driving pinion 26 and by
swinging said plates 29 said starting pinion
can be brought into mesh with the gear wheel
18, as seen in Fig. 8, for the purpose of start-
ing the same. The movement of said start-
ing pinion 27 into mesh with the gear wheel
is effected positively by a push rod 32 that
may extend out substantially parallel with the
hand operated shaft to some convenient po-
sition. _

" The rod 82 is returned after actuation by
the spring 33 which surrounds said rod and
lies between the extension casing 14 and the
block 34 secured on said rod 32, as shown.

A supplementary alternate means for actu-
ating said push rod 32 consists in a lever 35
fulcrumed at its ends at 36 in the arm 37
from the casing 14, and a draw bar 88 is con-
nected to said lever so that when it is pulled
it will actuate the rod 32 for the purpose of
forcing the pinion 27 into mesh with the gear
wheel 13.

"The operation consists in actuating the
push rod 82 either directly or by pulling on
the cord 38 to operate the lever 35 and
through such instrumentality move the pinion
97 into mesh with the gear wheel 13. At
the same time the shaft 20—21 is rotated and
through the driving pinion 26 and floating
pinion 27 said gear wheel 13 is driven and
through this operation the crank shaft of the
engine is turned and the engine started.

As soon as the engine is started said gear
wheel 13 will kick the floating gear wheel 27
out of the way from the position shown in Fig.
3 to that shown in Fig. 1, and it will be held
in such disengaging position by the spring 40
shown in Fig. 3 which is connected at one
end to the casing and at the other end to one
of the plates 29 near the end in which the
starting pinion 27 is mounted.

The invention, however, is not limited to
the -association of said hand operated means
for driving the gear wheel of the electric mo-

_ tor starter as it might be used in driving the

gear wheel mounted in connection with the
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crank shaft of the engine, as has been common
in engine construction.

I claim as my invention:

1. Starting mechanism for an internal com-
bustion engine including a gear wheel for
starting the engine, a driving pinion, a start-
ing pinion, a carriage in which the starting
pinion is mounted and which is pivoted con-
centric with the axis of the driving pinion so
the starting pinion will always be in mesh
with the driving pinion and can be swung
into mesh with the gear wheel to start the en-
gine, hand driven means for driving the driv-
ing pinion, and manually operable means ad-
jacent to said hand driven means adapted to
swing said starting pinion into mesh with
said gear wheel. - : ‘

2. Starting mechanism for an internal com-
bustion engine including a gear wheel for
starting the engine, a casing therefor, a driv-
ing pinion, a starting pinion, a carriage in
which the starting pinion is mounted and
which is pivoted cencentric with the axis of
the driving pinion so the starting pinion will
always be in mesh with the driving pinion
and can be swung into mesh with the gear
wheel to start the engine, a casing added to
said gear wheel casing, a shaft in the added
casing-on which the driving pinion is secured,
a bevel gear on said added shaft, a flexible
hand driven shaft extending into the added
casing, and a bevel gear on the flexible shatft
engaging said other bevel gear for driving
the shaft on which the driving pinion is se-
cured. _

“In witness whereof, I have hereunto affixed

my signature. ‘
VERA C. HODGES.
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