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This invention relates to engine starting 
mechanisms, and particularly to those adapted 
to impart the initial turning force to a member, 
such as the crankshaft, of an engine having 

5 other means for maintaining itself in operation 
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after such initial turning or cranking. 
An object of the invention is to provide a 

power operated drive for a starter of the above 
class, characterized by the provision of a‘ novel 
load limiting torque transmitting connections 
which are adapted to yield whenever the load 
exceeds a predetermined value, or in the event 
of a reverse rotation of they engine member due 
to premature ignition of the power charge, or 
other cause. 
Other objects and advantages to be derived 

from the use of the invention herein disclosed 
reside in the construction and manner of com 
bining the parts, and will become evident from 
the following description when read with refer 
ence to the accompanying drawings, wherein 
two embodiments of the invention are illus 
trated. It is to be expressly understood, how 
ever, that the said drawings are for the purpose 
of illustration only, and are not to be construed 
as a de?nition of the limits of the invention, 
reference being had to the appended claims for 
this purpose. 
In the drawings, 
Fig. 1 is a longitudinal section of the device 

embodying the invention; 
Fig. 2 is a sectional view along the line 2-2 

of Fig. 1; and 
Figs. 3 and 4 are similar views of a modi?ca 

tion. 
Referring to the drawings, and particularly 

to Fig. 1, the invention is shown embodied in a 
starter having a main casing l which is suitably 
supported, as by being detachably connected 
with the crankcase 2 of the engine in suitable 
manner as by bolts 3. Within a hub 4 of the 
casing there rotates a driving member compris 
ing a nut or sleeve portion 5 and a ?anged 
portion 6 extending laterally from one end 
thereof. Within such nut there is mounted for 
longitudinal and rotary movement, a driven 
member which is composed of a threaded shaft 
7 having a hollow head 8 provided with radially 
disposed teeth adapted to engage the corre 
sponding teeth of a jaw 9 of a suitable engine 
member 10, connected to, or part of, the engine 
crankshaft. In order to obtain its longitudinal 
and rotary movements, the threads of shaft 7 
cooperate with corresponding threads on the in 
terior of the nut 5, and'in order to enforce 

(01. 74-7) 

longitudinal movement of such shaft when the 
nut is rotated, detent ?ngers 11 are provided 
toengage the surface of the head 8 and prevent 
rotation of such shaft during the period of longi 
tudinal advance into engagement with the en 
gine member 10. The inner end of the shaft 
7 is provided with a stop nut 12 which is adapted 
to contact the shoulder 13 of the sleeve 5 at the 
end of such longitudinal advance. 
The means for imparting rotation to the sleeve 

5 to ?rst advance shaft 7 to establish driving 
connection with the engine, and to thereafter 
crank the engine through such driving connec~ 
tion, preferably includes a central shaft 14 which 
is in alignment with the shaft 7 and journaled 
in suitable bearings 15 supported in a hub 16 
formed on a transverse wall 17 extending across 
the section In. of the casing. The shaft 14 is 
adapted to be driven by a prime mover which 
in the embodiment shown herein takes the form 
of an electric motor whose casing lb connects 
with the casing 1 through the intermediary cas 
ing section la above referred to, the section la 
being secured to the casing 1 by suitable bolts 
22 and to the casing 122 by similar means 23. 
As herein shown, the shaft 14 is preferably an 
extension of the motor armature shaft and is 
drivably connected by a novel transmission 
mechanism next to be described, to the above 
described sleeve 5. 
The \novel transmission and torque limiting 

mechanism of the present invention is prefera 
bly constituted by a plurality of (as shown, two) 
planetary gear reduction assemblies, with which 
is associated a friction brake adapted to act upon 
one of the members of the gear reduction mech 
anism to hold said member normally stationary 
but to permit rotation thereof in the event of 
application of excess torque, or in the event of 
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a suddenly applied tendency to reverse the di- 95 
rection of rotation, such as may occur in the 
event of back-kick or back-?re of the engine 
to be started. 

The ?rst planetary gear assembly includes a 
sun gear or pinion 25 drivably connected to the 
shaft 14 by suitable means such as the key 26, 
and adapted to mesh with a plurality of, planet 
gears or pinions 27 each of which is rotatably 
supported in a supporting plate or spider 28 
which with annular plate 29 constitutes a hous 
ing for the unit, the spider 28 having a hub 30 
rotatable about shaft 14, between which and the 
hub is preferably interposed a frictionless sleeve 
bearing 31 facilitating relative rotation between 
the shaft and the hub. The planetary pinions 110 
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27 are adapted to travel along the circular 
track constituted by the internally toothed an 
nulus gear 33 which, in the embodiment shown 
in Fig. 1, is rigidly secured to the casing section 

.111, by screws 34. 
The second planetary gear unit is composed of 

a similar set of planetary pinions 35 rotatable 
about their respective central pins 36 which, 
as shown, are in the form of screws having heads 
counter-sunk in a retaining disc 3'7, and having 
their ends threadedly engaging apertures pro 
vided for the purpose in the ?ange 6 of the 
sleeve 5. The planetary pinions 35 are adapted 
to mesh with and be driven by the teeth 40 
formed on the hub 30 and constituting the sun 
gear, which, in conjunction with the internally 
toothed annulus gear 41, completes the second 
planetary unit. . 

-As shown, the friction brake mechanism takes 
the form of a pair of annular discs 43 and 44, 
the former abutting the gear 41, and the latter. 
the gear 33, the two discs being held in their 
abutting positions by the provision of a plural 
ity of coil spring 45 surrounding each of the 
bolts 22 and preferably compressed sufficiently 
to produce a frictional pressure on the gear 41 
to such an extent as to normally hold the said 
gear from rotation under the reaction pro 
duced on the teeth thereof by the rotation of the 
planet gears 35 in response to energization of the 
motor. Preferably, however, there is provided a 
series of manually adjustable devices for regu 
lating the pressure of the friction disc 43 upon 
the gear 41. As shown. such means preferably 
takes the form of screws 47 passing through 
the ?ange 48 on the casing section 1a at equally 
spaced angular intervals, such screws alternating 
with the bolts‘ 22 and having engagement at 
their ends with the disc 44. With this construc 
tion it is apparent that upon movement of the 
disc 44 to the left from the position shown in 
Fig. 1, by turning up of the screws 47, the stress 
of the springs 45 on the gear 41 will be increased, 
with the result that the gear 41 will be effective 
to withstand a stronger reaction, and hence 
transmit a greater driving torque before slipping. 
In operation, when the motor is energized, 

the shaft 14 will be rotated and the reduction 
gearing and drive will be operated. The torque 
of the motor is transmitted through the gears 
27, 40 and 35 to the ?ange 6, sleeve 5 and shaft 
7. By virtue of the threaded connection 'be 
tween. shaft '7 and sleeve 5, the shaft will be ad 
vanced longitudinally into engagement with the 
engine member 10. The gear 41, as above ex 
plained, is normally stationary and the plane 
tary pinions 35 cooperate therewith in the usual 
mamier to drive the shell 5. - In the event how 
ever, of a back?re of the engine or other sud-v 
denly applied excess load, the resulting increased 
reaction on the gear 41 willcause the latter to 
slip around between the disc 43 and the ?ange 
50, of the housing, and in this manner absorb 
the excess energy and protect the other parts of 
the assembly from injury. When the engine 
operates under its own power, the driven member 
will be automatically disengaged by reason of 
the inclination of the jaw teeth and the thread 
ed connection with the sleeve 5. 

There is thus disclosed a novel engine starter 
of the inertia type which is simple and rugged 
in structure, inexpensive to manufacture and 
efficient in operation. It is especially adapted 
for use with small engines because of its com 
pactness and light weight, but since it is a self 

1,925,943 
contained unit, it may be easily attached to any 
engine, and requires no external supporting 
means, the whole unit in the embodiment shown 
being mounted on an extension of the engine 
housing. Moreover, the arrangement shown is 
such as to permit of entry of the high torque 
necessary for cranking an airplane engine, by 
the use of a comparatively small diameter mo 
tor, such result being due to the novel coaxially 
arranged double planetary gear reduction. 
While the embodiment above described pos 

sesses considerable practical merit, the inven 
tion is not limited to such embodiment since the 
novel principles may be incorporated in struc— 
tures varying considerably from that above de 
scribed. Thus, for example, as shown in Figs. 
3 and 4, the friction brake may be caused to 
act upon the annulus gear of the ?rst planetary 
unit rather than upon the second unit. Refer 
ring to these ?gures, it will be seen that in this 
embodiment, the annulus gear 41 is rigidly held 
to the casing by screws 60 while the annulus 
gear 33 is only frictionally held, the torque 
transmitting capacity thereof being governed by 
the setting of the adjusting screws 61, corre 
sponding to screws 47 of Fig. 1, but engaging 
clutch disc 43 rather than clutch disc 44. Thus 
it will be seen that the arrangement of Fig. 1 is 
reversed but the effect is the same, namely 
to transmit a predetermined torque and to yield 
in the event of the application of a sudden load 
beyond such predetermined torque value. 

It is to be understood that various other 
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changes may be made in the form, details of I 
construction and arrangement of the parts and 
the uses to which they are applied, without de 
parting from the spirit of the invention or the 
scope of the appended claims. 
What is claimed is: 
1. In an engine starter, a drive including a 

driving member mounted for movement into en 
gagement with a member of the engine to be 
started and for rotary movement to crank the 
engine, reduction means connected with such 
drive and including a normally stationary gear, 
a normally rotatable gear coaxial therewith, 
friction discs abutting each of said gears, and 
spring means interposed between said discs to 
exert a yielding restraining force on said nor 
mally stationary gear. 

2. In an engine starter, a drive including a 
driving member mounted for movement into en 
gagement with a member of the engine to be 
started and for rotary movement to crank the 
engine, reduction means connected with such 
drive and including a normally stationary gear, 
a normally rotatable gear coaxial therewith, 
friction discs abutting each of said gears, spring 
means interposed between said discs to exert a 
yielding restraining force on said normally sta 
tionary gear, and means for relieving said nor 
mally stationary gear of the frictional pressure 
of said discs. 

3. In an engine starter, a drive including a 
driving member mounted for movement into on 
gagement with a member of the engine to be 
started and for rotary movement to crank the 
engine, reduction means connected with such 
drive and including a normally stationary gear, 
a normally rotatable gear coaxial therewith, 
friction discs abutting each of said gears, spring 
means interposed between said discs to exert a 
yielding restraining force on said normally sta 
tionary gear. and means for relieving said nor 
mally stationary gear of the frictional pressure 
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of said discs, said means comprising a manually 
operable adjusting member for moving said 
disc out of engagement with said gear. 

4. In an engine starter, a drive including a 
driving member mounted for movement into en 
gagement with a member of the engine to be 
started and for rotary movement to crank the 
engine, reduction means connected with such 
drive and including a normally stationary gear, 
a normally rotatable gear coaxial therewith, 
friction discs abutting each of said gears, spring 
means interposed between said discs to exert a 
yielding restraining force on said normally sta 
tionary gear, and means for transferring the 
frictional pressure from said normally stationary 
gear to said normally rotatable gear. 

5. In an engine starter, a drive including a 
driving member mounted for movement into en 
gagement with a member of the engine to be 
started and for rotary movement to crank the 
engine, reduction means connected with such 
drive and including a normally stationary gear, 
a normally rotatable gear coaxial therewith, 
friction discs abutting each of said gears, and 
spring means interposed between said discs to 
exert a yielding restraining force on said nor 
mally stationary gear, and means for trans 
ferring the frictional pressure from said nor 
mally stationary gear to said normally rotatable 
gear comprising a manually adjustable member 
for moving said discs away from said ?rst 
named gear whereby the springs interposed be 
tween said discs are caused to exert a stress 
upon said second named gear. 

6. In an engine starter, a driving member 
adapted to engage a member of the engine to be 

3 
started, means for rotating said driving member 
during such engagement to effect cranking of 
the ,engine, said rotating means including a 
motor driven shaft, a plurality of planetary gear 
assemblies each including a normally stationary 
gear, one of which is movable when excessively 
loaded, and a friction mechanism interposed be 
tween said planetary gear assemblies for limit 
ing the torque capable of being transmitted 
therethrough. 

7. In an engine starter, a drive including a 
driven member engageable with a member of the 
engine to be started to impart initial rotation 
thereto, a driving member, and reduction means 
connecting said members, said reduction means 
including a pair of normally stationary gears 
and a plurality ofnormally rotating gears, the 
latter being drivably connected with said driven 
member, and a casing enclosing said reduction 
means, one of said normally stationary gears be 
ing immovable with respect to said casing and 
the other of said normally stationary gears be 
ing rotatable in said casing on application of 
excessive load thereto. 

8. In an engine starter, a drive including a 
driven member engageable with a member of 
the engine to be started to impart initial ro 
tation thereto, a driving member, reduction 
means including a pair of normally stationary 
gears and a plurality of normally rotating gears, 
the latter being drivably connected with said 
driving and driven members, and means inter 
posed between said normally stationary gears 
for preventing movement thereof except upon 
application of an excessive load. 
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