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The present invention relates to improvements in start 
ers for internal combustion engines. 
More particularly, this invention relates to a starter 

arrangement for internal combustion engines of the type 
in which the starting effort is stored in a spring means 
and released when a start is to be effected, and including 
a starter pinion constructed and arranged to be advanced 
axially to an engine-engaging position by a helical screw 
mechanism and to be retracted by a helical screw mecha 
nism when a start has been effected by the engine over 
running the starter. 

Specifically, the invention relates to a starter arrange 
ment of the type just described in which the spring means 
is energized through a suitable gear arrangement in re 
sponse to turning movement of a handle. 

It is an object of the present invention to provide a 
simplified drive transmission between a starter input shaft 
and the starter pinion combined with means to insure a 
satisfactory engagement of the starter pinion before the 
spring means is compressed to any substantial extent. 

Specifically, the invention has for an object to provide 
a starter arrangement for internal combustion engines 
which includes a starter input shaft, a starter pinion, a 
helical screw mechanism operably associated with said 
starter pinion and adapted to advance such pinion to 
engine-engaging position, spring means adapted to be 
compressed to store up energy capable of turning the 
starter pinion to effect an engine start, and a differential 
arrangement including a sun gear means, planet carrier 
means, planet gear means carried by the planet carrier 
Imeans and ring gear means, all said gear means being 
in operative interengaging relationship, one of said means 
being connected to the starter input shaft, another of said 
means being operably coupled to the spring means, and a 
third of said means being operably coupled to the starter 
pinion. s 

It is a more specific object of the invention to incor 
porate in the starter arrangement a catch means adapted 
to cooperate with the starter pinion to constrain the same 
against rotation sufficiently to cause the starter pinion to 
be moved into engine-engaging position by the helical 
screw mechanism when a drive is first imparted to said 
mechanism. 

It is a further specific object to provide a starter ar 
rangement for internal combustion, engines of the type 
heretofore described which further includes a retractable 
detent means adapted to lock the starter pinion when a 
drive impulse is to be employed to energize the spring 
means. Specifically, this retractable detent is mounted 
in a position to be engaged automatically when the starter 
pinion has moved to engine-engaging position. 

It is a still more specific object of the invention to 
provide a starter arrangement including an input drive 
means including a worm shaft adapted to be turned by 
a handle, a starter pinion mounted for axial movement 
between engine-engaging and engine-disengaging posi 
tions, a helical screw mechanism operably-associated with 
Said starter pinion and adapted to cause the same to move 
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axially, a spring means, means for compressing the spring 
means to store energy sufficient to cause the starter pinion 
to start an engine, and a differential gear arrangement 
including a ring gear having its outer surface shaped to 
constitute a worm wheel, a planet carrier means, planet 
gear means carried by the planet carrier means and in 
meshing relationship with the ring gear, means coupling 
the planet carrier means to the spring means to compress 
the same, and a sun gear means in meshing engagement 
with the planet gear means and operably coupled to the 
starter pinion. 
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Still more specifically, the invention provides an ar 
rangement in which the coupling between the planet 
carrier and the spring means comprises a shaft secured 
to the carrier, said shaft having an axial bore therein, 
and a shaft carrying the sun gear means journaled in 
said bore. 

It is a still more particular object of the invention to 
provide the spring means in the form of a stack of 
spring discs and to operably associate a coaxial reversible 
helical screw mechanism at one end of the stack of spring 
discs adapted to be driven in response to turning move 
ment of the input shaft to compress the stack of spring 
discs. Specifically, the helical screw mechanism com 
prises an externally threaded shaft, an internally threaded 
nut in engagement with the threads on the shaft and 
which nut includes a radially extending component guided 
for axial movement so as to restrain the nut against ro 
tation and cause the same to transmit axial thrust to the 
spring discs to compress the same. 

Further and more specific objects will be apparent from 
the following description taken in connection with the 
accompanying drawings, in which: 

Figure 1 is a side view partly in elevation and partly 
in section and illustrating an engine starter of the present 
invention, 

Figure 2 is an end view partly in elevation and partly 
in section of the arrangement of Figure 1 as viewed from 
the right, 

Figure 3 is a cross sectional view taken on line 3-3 
of Figure 1, and 

Figure 4 is a fragmentary longitudinal sectional view 
with some parts in elevation, illustrating a modified form 
of the helical screw mechanism that is coupled with the 
Spring discs for compressing the same. 
The starter arrangement illustrated in Figures 1 to 3 

includes a casing or body portion 1 from one end of 
which projects a sleeve 2. Coaxially mounted within 
this sleeve is a screw and nut arrangement including an 
internally threaded nut 4 in sliding fit within the sleeve 
and having its threads engaged with the external helical 
threads on an externally threaded shaft 3. The nut 4 
includes radially extending projections 5 passing through 
slots. 6 arranged in the sleeve 2. The projections 5 in 
clude an abutment face or shoulder 7 bearing against the 
base of a cup washer 8, the end face of which bears 
against and constitutes an abutment for a stack of an 
nular spring discs 9 that are mounted about the sleeve 2. 
The other end of the stack of spring discs bears against 
the left hand end face of the casing or body portion . . 
The engagement of the radial projections 5 in the slots. 
6 constrains the nut against rotation, whereby rotation 
of shaft or screw 3 in one direction will compress the 
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Springs 9 the left hand end face of body portion 1 and 
by reaction, that is, expansion of the stack of spring discs, ... 
the force generated during expansion will exert a driving 
force on shaft 3. 
The inner end of shaft 3 is disposed within body por 

tion 1 and includes an annular flange 10 that constitutes 
part of a planet carrier means of a differential gear. An 
annulus 10' is suitably apertured to receive the pins that 
support the planet gear means 100 carried by the carrier, 
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an advanced engine-engaging position and for turning 
said starter pinion to effect a start when in such advanced 
position, spring means adapted to be compressed to store 
up energy sufficient to turn the starter pinion to effect an 
engine starting operation, turnable means for compress 
ing said spring means, and a differential gear arrange 
ment including a sun gear means carried by said output 
shaft means, planet gear means carried by the turnable 
means for compressing the spring means and ring gear 
means, all said gear means being in operative inter 
engaging relationship, and said ring gear means being 
connected to said starter input shaft means whereby turn 
ing of the latter initially effects advancing movement of 
the starter pinion to engine-engaging position and there 
after compresses said spring means for storing up energy 
capable of effecting a starting operation. 

7. A starter arrangement for internal combustion en 
gines including a starter input shaft means, an output 
shaft means, a starter pinion, means including a helical 
screw mechanism interengaging said output shaft means 
and said starter pinion for moving said pinion axially of 
said output shaft means between a retracted position and 
an advanced engine-engaging position and for turning 
said starter pinion to effect a start when in such advanced 
position, spring means adapted to be compressed to store 
up energy sufficient to turn the starter pinion to effect an 
engine starting operation, turnable means for compress 
ing said spring means, and a differential gear arrange 
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ment including a sun gear means carried by said output 
shaft means, planet gear means carried by the turnable 
means for compressing the Spring means and ring gear 
means, all said gear means being in operative inter 
engaging relationship, said ring gear means being con 
Ilected to said starter input shaft means whereby turning 
of the latter initially effects advancing movement of the 
Starter pinion to engine-engaging position and thereafter 
compresses said spring means for storing up energy capable 
of effecting a starting operation, latching means operably 
asSociated with said helical screw mechanism for constrain 
iing the same against rotation sufficiently to cause the 
Starter pinion to be moved to engine-engaging position 
when a drive is first imparted to said input shaft means, 
releasable starter locking means adapted to lock said 
starter pinion against rotation after it has moved to engine 
engaging position so as to cause further turning of said 
input shaft means to compress said spring means, and 
means for releasing said locking means when a start is 
to be effected. 
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