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This invention relates to starting devices for 
internal combustion engines, and more particuls 
larly to a starter of the inertia, type. 
An object of the invention is to provide 8, start 

er of the inertia, type embodying novel means for 
drivably connecting the starting apparatus to a 
member of the engine to be started. 
A further object of the invention is to provide 

an inertia starter embodying novel driving raeans 
for operatively connecting the flywheel with the 
engine member to be rotated, whereby the en 
ergy stored in the flywheel may be imparted to 
Said engine member at the desired time. 
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Another object of the invention is to provide & 
engine starter of the inertia, type embodying nov 
el means to transmit a driving torque in one dio 
rection only and which will prevent return torque 
transmission from the engine on starting under 
its own power. 
Another object of the invention is to provide 

a novel starter of the inertia, type which is COX 
pletely self-contained, and the inetia element of 
which is preferably mounted above and carried 
by a member of the engine to be started. 
Another object of the invertion is to provide & 

novel inertia, starter which is particularly adapt 
ed for use in starting outboard notors of tae 
type now extensively employed on small boSts. 
A further object is to provide a starter of novel 

construction in which driving engage ent is ea 
fected by a radial movement of normally with 
drawn surfaces into frictional driving relation 
with a member of the engine to be st&rted. 
Another object is to provide an inertia Start 

er employing radially movable driving Inernbei's 
so controlled and disposed with respect to the 
engine member which they drive that their re 
lease occurs automatically upon starting of the 
engine under its own power. 
A further object is to provide, in an inetia, 

starter employing radially novable driving next 
bers of the foregoing type, novel counterbalance 
ing means adapted to act in opposition to the 
forces tending to move said driving Inernbers to 
Ward the engine member which they drive. 
Another object is to provide in a faanually os 

erated engine starter of the inertia, type, novel 
multistage speed varying mechanism interposed 
between the manually operated merinber and the 
inertia member and adapted to drive the inertie, 
member at a considerably nultiplied Speed, a pore 
tion of said mechanism being thereafter Oper 
able to transmit the energy thus stored in the 
inertia element to the engine engaging members 
at a considerably reduced speed. 

(CE. 23-9) 
Another object is to provide, in conjunction 

with a speed varying mechanism of the type just 
referred to, novel shock absorbing means for. 
assinating the reaction resulting from the 
transmission of starting torque from the inertie, 
element to the engine member. 
Another object of the invention is to provide 

in a manually operated engine starting Erech 
anism employing an inertia, element in which 
energy is stored for subsequent transmission to a 
member of the engine to be started, novel means 
for controlling the establishment of driving ens 
gagement between the inertia, element and engine 
neiner. 
A further object of the invention is to provide, 

in a manually operated engine starting mech 
anism embodying a novel engagement controlling 
neas of the character just referred to, novel 
neans permitting the continuance of the neal 
energising action during the period of operation 
of said engagement controlling means. In this 

15 

connection, a feature of the invention is the gro 
vision of a combined cranking and meshing mens 
ber adapted to cooperate with the starting mech 
anisin in sulci e way as to perint operation of 
both at the sane time, if so desired by the ope 
erator. 
Other objects of the invention reside in the 

construction and inter-relation of parts and will 
become apparent from inspection of the follow 
lowing specification when read with reference to 
the accompanying drawings wherein one en 
bodiment of the invention is illustrated, it it 
is to be expressly understood that the drawings 
are for the purpose of illustration only, and aire 
not designed as a definition of the limits of the 
invention, reference being had for this purpose 
to the appended claims. 

in the drawings: 
Sig. is a central vertical section of a device 

encodying the invention the view being taken 
along the line - of Fig. 3; 

Pig. 2 is a perspective view showing One of the 
driving shoes employed in the encodinent of 
Fig. 1; 

Fig. 3 is a transverse sectional view of one of 
the planetary gear assemblies only, the view be 
ing taken along the line 3-3 of Fig. i and 

Fig. 4 is a transverse sectional view taken 
along the line - of Fig. 1. 

Referring to the drawings, and more particul 
larly to Fig. 1, it will be seen that the engine to 
be started is provided with a rotatable shaft 
which, if desired, may be integral with or secured 
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to the crankshaft of the engine, or a member 
drivably associated therewith. 

he invention is shown embodied in novel 
starting or cranking means associated with the 
rotatable member 5 for developing and trans 
mitting a starting torque to said member where 
by the engine may be cranked. As shown, Such 
means includes a housing is extending upwardly 
from around the engine member 5, said housing 
having, an upper section 8 with an outwardly 
turned marginal fange 9 registering with . Sec 
tion 3 and adapted to be supported on an in 
Wardly turned flange on the Section 6, suit 
able means such as Screw members 2 being pro 
vided to rigidly secure the fange 9 of section 8 
to the flange of section 6. The upper portion 
of section 8 is preferably provided with a cen- . 
trally disposed hub 3 having a central opening 
through which extends the cylindrical hub of 
a yoke or spider member 5 provided for a pur 
pose presently to be described. 

Novel means are employed for storing up en 
ergy to be subsequently used at the will of the 
operator for rotating the engine member 5 and 
thereby starting the engine. As shown, such 
means is preferably constituted by an inertia, 
member 8dapted to be rotated at high speed 
through Suitable gearing drivably connected to 
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a cranking member, the gearing being prefer 
ably divided into two or more stages. For this 
purpose, the Spider 5 above referred to is pro 
vided with a plurality of supporting posts 6 
extending downwardly to retain in place an an 
nular member or ring on which is rotatably 
Supported, with the aid of bail bearings 9, a 
corresponding number of driving gears 20 adapt 
ed to mesh with a sun gear or pinion 2 and 
also with the teeth of an internal or annulus 
gear 22 which is secured to the housing section 
by Suitable means as indicated at 23. As shown, 

the gears 29, 2d and 22 constitute a planetary 
system of gears operating in response to rota 
tion of rhernber 8 to impart rotation at a multi 
plied Speed to the inertia means to be described, 
the gear 2 being preferably integral with a cen 
trally disposed shaft 25. 

Novel means are provided for drivably con 
necting the shaft 25 with the second stage of 
the gearing which leads to the inertis, member, 
As shown, such lineans preferably involves the 
provision at the lower end of shaft 25 of a re 
cessed apertured plate or spider 26 rotatable in 
response to rotation of the sun gear 2 by the 
(means above described. The supporting means 
for spider 26 may be of any suitable form, but, 
as shown, consists in the provision of a threaded 
reduced portion at the lower end of shaft 26 to 
which is secured a nut 27 adapted to hold in 
place, with the aid of locking washer 28, the 
aforesaid spider 26. Near the outer periphery of 
spider 26 are located a plurality, (as shown, two) 
supporting posts or bolts 3 having threaded 
lower ends 3 for a purpose to be described, 
said bolts being adapted to retain on their upper 
portions a corresponding number of gears 83, the 
bolts being preferably enlarged as indicated at 33 
to retain these gears in place, and bearings 86. 
being provided to facilitate rotation of said gears. 
The rotation of these gears about their own axes 
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! Engvarrent by virtue of the provision of novel 

is preferably brought about by providing an in a 
ternal gear 86 which, although fixed relatively 
to the gears 32, is capable of inited angular 

aeans to be described. - 
The novel means for imparting rotation to the 

inertis, thenber at a greatly multiplied speed, in 
response to the rotation of the member 4, fur 
ther includes a second sun gear or pinion 3 hav 
ing teeth meshing with the teeth of gears 32 
and hence adapted to be rotated thereby, the 5 
gear 37 being rigidly secured to a member 38 
by Suitable means which, as illustrated, takes 
the form of splines 39, a retaining nut 40 being 
threaded to the lower end of member 38. Milem 
ber 38 is in turn rotatable relatively to the driv- 10 
ing shaft 25, the relative rotation between the 
two being facilitated by the provision of suitable 
bearing means as indicated at 2. The member 
38 is also provided at its upper end with an 
outwardly turned fange 3 adapted to be secured 5 
to an inertia member 44 by suitable means which 
in the form shown comprises a plurality of studs 
or rivets 65 rigidly connecting the flange 43 with 
an inwardly extending annular flange 86 provided 
On the inertia member, or flywheel 84. 20 

Novel means are provided for permitting lim 
ited angular movement of the internally toothed 
gear 36 relatively to the housing 6 so as to absorb 
shocks, particularly the shock incident to the ini 
tial driving engagement between the starter and 25 
engine, and otherwise steady the operation of the 
planetary gears 32 and the other parts involved. 

, in the cranking operation. As illustrated in Fig. 
3, Such raneans preferably comprises the provision 
of a plurality of cushioning members 48 composed 30 
of suitable elastic material and mounted in re 
cesses formed in the radial projections 49 on the 
gear 38, these cushioning members 48 being se 
cured to the housing 6 by any suitable means 
which, if desired, may be the boits 2 above re- 35 
ferred to. The bolts 2 also serve to hold in 
place a transversely disposed plate or partition 
6 which is adapted to support a ball bearing 52 
representing any suitable means upon which the 
fiywheel 86 and flanged member 38 may be ro- 40 
tatably mounted, the ball bearing member 52 
being preferably adapted to rest at its outer edge 
on the Supporting plate 5S rigidly fastened to 
heartition 6 by Suitable means as indicated 
at 33. - 

Novel reanually operated means are provided 
for engagement with the hub & to cause rota 
tion thereof and consequent storing of energy in 
the inertia aerber 84 through the speed multi 
plying Enechanism above described. As illus- 50 
trated in Fig. such means preferably comprises 
the provision of a threaded upper portion on 
member 6 for engagement with an internally 
threaded Erienber 58 having a transversely ex 
teading section which at its outer edge turns in 55 
both the upward and downward directions to form 
a sleeve 56, the downwardly extending portion 
having secured thereto a cylindrical encasing 
Snenber 6 at the upper edge of which, on one 
side thereof there extends outwardly in a sub- 60 
startially horizontal direction an arm 58 provided 
with an aperture 59 through which passes a post 
68 which, together with the surrounding sleeve 
6, constitutes a handle by means of which rota 
tion is imparted to the member 66 and the hub 65 
fé threadedly secured thereto. 
The post senay be secured to the outer end of 

Crank arm 68 by any suitable means as, for ex 
ample, by being peened over at its lower end, as 
indicated at 82 in Fig. 1, and the sleeve 3 may 70 
likewise be secured in place by suitable means 
such as collar 83 fitting in a circumferential 
groove provided near the upper end of post 60. 

Novel aneans are provided for operatively con 
necting the flywheel 64, after the desired amount 5 

45 



engine through Cranking action. Stated broadly, 
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of energy has been stored therein through op 
eration of the cranking means just described, to 
the engine member 5 to produce starting of the 

Such novel nagans comprises the provision of a 
cylindrical member or drum, such as that indi 
cated at 65, preferably rigidly secured to the 
shaft 5, in combination with a plurality of ele 
ments such as those indicated at 66 and 6. 
(Figs. 1, 2 and 4) having convex frictional Sur 
faces adapted to be moved radially into engage 
ment with the drum 65 by operation of the manu 
ally controlled meshing means to be described. 
These radially movable elements 66 and 67 

are adapted to rotate with the recessed plate or 
spider 26 to which said elements are pivotally 
secured by suitable means as, for example, the 
transversely extending arms 69 provided with 
apertures C (Fig. 2) for reception of studs 68, 
the studs being held in place by suitable means 
as, for example, the castellated nut 2 (Figs. 1 
and 4) engaging the lower threaded ends thereof. 
On the convex arcuate rims of elements 65 and 
6 are provided correspondingly shaped bands 
78 of suitable friction material, the curvature 
of these bands being preferably such as to render 
the elements 66 and 67 self-energizing, that is, 
cause them to register snugly with the inner 
surface of drum 65 upon radial movement from 
their normal positions as shown in Fig. 1. 

Novel means are provided for maintaining the 
members 36 and 6 in non-engeging position 
with respect to the drum 65 notwithstanding 
the tendency of such elements to move outward 
radially in response to the centrifugal force re 
sulting from rotation of these elements during 
the cranking operation. As shown, such means 
comprises, first, a plurality of resilient means SO 
positioned as to oppose the centrifugal action, 
and secondly, the provision of suitable counter 
balancing means also tending to oppose the Cen 
trifugal action. The resilient means preferably 
comprises a pair of springs 7 and 78 (FigS. i 
and 4) the former being fastened at one end to 
the element 6 and at its other end to the lower 
end of post 36, while the latter is fastened to the 
element 66 at one end and at the other end to 
the post 3, the points of attachment being SO 
located with respect to the pivots 68 on which the 
friction elements are suspended and with respect 
to the axis of rotation of these elements, that 
they exert a resilient force in opposition to the 
centrifugal force resulting from rotation of the 
parts. 
The novel counterbalancing means which acts 

in conjunction with the above described resilient 
means to oppose the centrifugal force created by 
the rotation of members 66 and 6, and maintain 
Such elements in non-driving position during 
cranking opcration, comprises preferably a pair 
of weighted 3rcuate members 9 and 80 rigidly 
secured, as by rivets 6 , to the outer ends of the 
cross-arms 69. These counterweights are prefer 
ably positioned diametrically opposite to the arcu 
ate driving elements 66 and 6, so as to have 
maximum counterbalancing effect, the elements 
66 and 6 being preferably unsymmetrically lo 
cated with respect to the cross-arms 69 (as shown 
in Figs, 2 and 4). This unsymmetrical mount 
ing of the friction elements and counterweights 
79 also has the advantage of permitting the ar 
rangement of the cross-arms 69, in parallelism 
as indicated in Fig. 4. It will also be noted that 
the counterbalancing weights 9 are attached to 
the cross-arms 69 in such a manner as to permit 

thereby, holds the rod 83 normally in the position 

3. 
Superimposing the friction elements 66 and 6. 
thereupon, as indicated best in Fig. 4. - 

Novel means are provided to move the ele 
ments 66 and 67 outwardly in a radial direction 
into frictional driving contact with the surface 6 
of drum 65, such novel means also permitting 
the continuance of the manual cranking action 
through handcrank 58, if so desired. For this 
purpose tess arms 69 are preferably provided 
with sloping shoulders, as indicated at 82, spaced 10 
apart Sufficiently to permit their being engaged 
by the centrally and vertically disposed rod 83, 
the lower end 84 of which is of conical shape, 
the degree of taper being such as to correspond 
to the angle of slope of members 69 whereby upon 
downward movement of rod 83 a wedging action 
is produced which moves the cross-arms 69 away 
from each other thereby moving the friction ele 
ments 66 and 67 into engagement with the 
drum 65. 
DOWnward movement is imparted to the rod 

f3 by Operation of novel meshing means associ 
ated with the handcrank 58 and preferably com 
prising a pin 85 having a knob or button 86 se 
cured to its upper end, the pin and knob, being 25 
normally held in the position indicated in Fig. 1 

s 

20 

by suitable means such as spring 85 located in 
a recess formed in post 60. To the lower end 
of pin 85 is pivotally Secured an arm 88 extend 
ing beneath the crankarn 58 for a suitable dis 
tance and then turning upwardly through an 
aperture in member 89 to pass over the upper 
portion of the starter casing and then turn down 
wardly and in Wardly forming a hooked end 9 
Cxtending loosely into casing 57 and also into the 
upwardly extending portion of sleeve 56, as shown 
clearly in Fig. 1. 

Cooperating with the central portion 92 of arm 
88 is a cap 94 having a knob or other suitable 
striker member 95 centrally disposed thereon, the 
said knob 95 being preferably Secured, as indi. 
cated at 96, to the upper end 97 of the rod 83, 
the rod and knob being normally urged upwardly 
by Suitable means Such as the spring 99 which 

80 
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45 
indicated at Fig. 1. The spring 99 is provided 
with a seat 00, the latter being supported on a 
bearing member of about which the shaft 4 
revolves, the said bearing member being in turn 
supported on collar O2 formed on the upper end 
of shaft 25, the said shaft being provided with a 
second collar 04 resting on bearing 43 previously 
referred to. 
Having now enumerated the parts entering into 

the construction illustrated, the operation of this 
embodiment of the invention will now be de 
Scribed. 
When it is desired to start the engine, the 

50 
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crank 58 is rotated by means of the handle 6 
(which preferably remains in place at all times, 60 
such rotation operating to store energy in fly 
wheel 88 through the speed multiplying means 
above described, the path of transmission being 
from the member 57 to the member 56, thence 
to the shaft 4, spider 6, and planetary gears 
20 to the sun gear 2, thence through shaft 25 
to the spider 26, and thence to the planetary 
gears 32, sun gear 3 and hub 38 to the fly 
Wheel 46. 
When the flywheel has by the foregoing means 

been brought up to a Speed Sufficient to store the 
desired amount of energy for use in cranking the 
engine, the operator may press downwardly on 
button 86 thereby producing a downward pres 
sure on knob 95 to compress spring 99 and move 

65 



0 

s 

20 

30 

45 

50 

55 

4 
rod 83 downwardly to cause a corresponding ra 
dial movement of members 66 and 6 into en 
gagement With the Surface of drum 65 and there 
by rotate shaft 5, bringing the engine up to a 
Sufficient speed to produce starting thereof under 
its own power, it being understood that the op 
erator may at the same time, if he so desires, con 
tinue energizing the flywheel by rotation of the 
crank 58. 
Whether or not rotation of crank 58 is con 

tinued after the meshing operation is effected, 
the energy stored in the flywheel will be trans 
ferred to the engine member 5 through only the 
Second stage of gearing; that is, the planetary 
System shown at 32, 36 and 37. This is of par 
ticular advantage in that it permits continued 
cranking of the engine at a speed intermediate 
the initial cranking speed and the speed of the 
flywheel. Thus it is possible to secure a reason 
ably high speed of rotation for a sufficiently long 
period to insure starting of the engine under its 
own power. 
There is thus provided a novel engine starter 

of the inertia type which is simple and rugged in 
structure, inexpensive to manufacture and effi 
cient in operation. It is especially adapted for 
use with small engines because of its compactness 
and light weight, but since it is a self-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 
within an extension of the engine housing and 
part of the mechanism being carried by a rotat 
ing member of the engine. 

If desired, the invention may be embodied in 
a starter of the reaction type, wherein the en 
tire mechanism is carried by, and rotates with, 
the engine member to be cranked. Such an en 
bodiment involves the upward extension of drums 
65 to constitute a housing for the entire starter, 
thereby eliminating the parts shown at 6 and 8 
in the form illustrated. Likewise, any other 
known form of cranking and meshing means, 
either manual or otherwise, may be substituted 
for those shown in the drawings. 

It is to be understood that various other 
changes may be made in the form, details of con 
struction, arrangement of parts and the uses to 
which they are applied, without departing from 
the spirit of the invention or the scope of the 
appended claims. 

claim: 
1. In an engine starting mechanism of the type 

embodying a crank rotatable to store energy in a 
flywheel for subsequent transmission to a member 
of the engine to be started, the combination with 
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said crank and flywheel of a multistage gear 
train drivably connecting said crank and flywheel, 
and means for drivably connecting said flywheel 
to Said engine member, Said last named means 
including only one stage of Said gear train. 

2. In combination with a rotatable member of 
an engine to be started, a cylindrical member 
attached to said engine member, a flywheel in 
which energy is stored for starting the engine, 
said flywheel being adapted for rotation relative 
to said cylindrical member during the energy 
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storing operation, counter-balanced means driven 
by said flywheel and movable into driving en 
gagement with said cylindrica member to cause 
a transmission of Starting torque through said 
cylindrical member to said rotatable engine mem 
ber. and means for establishing driving engage 

2,048,075 
men, between said counterbalanced means and 
said cylindrical member. 

3. In an engine starting mechanism of the type 
employing an inertia member in which energy is 
stored to be subsequently expended in rotating 
a member of the engine to be started, the Com 
bination with said rotatable member and Said 
inertia member of a drum mounted on said en 
gine member to rotate therewith, a pair of par 
allel cross-arms driven by said inertia member, 
friction means at one end of each of Said croSS 
arms adapted to move into engagement with said 
drum to cause transmission of starting torque 
from said inertia member to Said drum and en 
gine member, and means at the opposite ends of 
said cross-arms for counterbalancing the engag 
ing tendency of said friction means. 

4. An engine starting mechanism comprising in 
combination with a rotatable member of the en 
gine to be started, an inertia member, means for 
actuating said inertia member to store energy 
therein, a casing enclosing said inertia member, 
eccentrically disposed mechanism driven by said 
inertia member and tending to move radially into 
engagement with said rotatable engine member, 
means normally holding said eccentrically dis 
posed mechanism against such radial movement 
comprising a counterweight and a member con 
necting said mechanism with said counterweight, 
and means for rendering said holding means in 
cffective to prevent said radial movement, Said 
means comprising a rod COOperating with said, 
connecting member and extending through said 
inertia member and casing in coaxial relation 
thereto. 

5. In combination, a driving member, a rotat 
able driven member, and torque transmitting 
means adapted to drivably connect Said members 
including a pair of counterbalanced, Self-ener 
gizing, friction members connected to the driv 
ing member and adapted for movement into en 
gagement with the driven member, a pair of 
counterbalancing weights each of which is con 
toured for Superimposition upon One of said fric 
tion members, and a pair of parallel cross-arms 
connecting Said weights with said friction men 
perS. - 

6. In combination, a driving member, a rotat 
able driven member, and torque transmitting 
means adapted to drivably connect said members 
including a counterbalanced, self-energizing fric 
tion member connected to the driving member, 
a counterbalancing weight contoured for Super 
imposition upon said friction member, a pair of 
parallel cross-arms one of which is attached to 
said friction member and the other to said weight, 
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and means engageable with said cross-arms for 
moving said friction member radially into driv 
ing engagement with the driven member. 

7. An engine starting mechanism of the type 60 
embodying a hand crank rotatable to store energy 
in a flywheel for subsequent transmission to a 
member of the engine to be started, the com 
bination with said handcrank and flywheel of a 
driving member normally out of engagement with 
said engine member but movable into such en- . 
gagement to drivably connect said flywheel and 
engine member, means for meshing said driving 
member with said engine member and common 
Supporting means for said handcrank and mesh 
ing means to facilitate maintenance of said 

continued rotation of said handcrank. 
8. In an engine starter of the type embodying 

a highspeed flywheel in which energy is stored 

meshing means in the operative position during 
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ing an inertia member in which energy is stored for subsequent transmission to a member of the 

engine to be started, the combination with said 
flywheel of self-energizing means eccentrically 
mounted with respect to the axis of rotation of 
said flywheel and engine member, and means for 
causing said self-energizing means to drivably 
connect said flywheel and engine member, said 
last named means comprising a member movable 
along said axis into registry with said self-ener 
gizing means. 

9. In an engine starter of the type embodying 
a high speed flywheel in which energy is stored 
for subsequent transmission to the engine to be 
started, the combination with said flywheel of 
self energizing means eccentrically mounted with 
respect to the axis of rotation of said flywheel and 
engine member, and means for causing said self 
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energizing means to drivably connect said fly 
wheel and engine member, said means Compris 
ing an inclined surface on said self-energizing 
means, and a second inclined surface movable 
along said axis into registry therewith. 

10. In apparatus of the character described 
a pair of friction elements of the self-energizing 
type, a pair of parallel cross-arms secured to said 
friction elements, a member adapted to be en 
gaged by said friction elements, means engage 
able with said cross-arms to move said friction 
elements into engagement with said member, and 
means contoured for superimposing upon one of 
Said friction elements for counterbalancing the 
effect of the other friction element, 

ll. In apparatus of the character described, 
friction elements of the self-energizing type, 
means including parallel cross-arms secured to 
said friction elements for rotating said friction 
elements, a driven member adapted to be en 
gaged and rotated by said friction elements in 
response to operation of said rotating means, 
Counterbalancing means disposed in nested rela 
tion to Said friction elements for normally pre 
venting movement of said friction elements into 
driving engagement with said driven member, and 
means engageable with said cross-arms for effect 
ing Such driving engagement notwithstanding 
Said counterbalancing means. 
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12. In apparatus of the character described 
friction elements of the self-energizing type, 
means for rotating said friction elements, a 
driven member adapted to be engaged and rotated 
by said friction elements in response to operation 
of said rotating means, counterbalancing means 
normally preventing movement of said friction 
elements into driving engagement with said driven 
member, means for effecting such driving engage 
ment notwithstanding said counterbalancing 
means, said last named means comprising in 
clined surfaces on said friction elements and a 
cooperating member having an inclined surface 
adapted to register therewith. - 

13. In apparatus of the character described, 
friction elements, means for rotating said friction 
elements comprising an inertia genber and gear 
ing drivably connecting said inertia member to 
said friction elements, a driven member adapted 
to be engaged and rotated by Said friction ele 
ments in response to operation of said rotating 
means, means normally preventing movement of 
said friction elements into driving engagement 
with said driven member means for effecting such 
driving engagement notwithstanding said pre 
venting means, and means including said gear 
ing for initially energizing, said inertia member. 

14. In an engine starter of the type embody 

5 

for transmission to a member of the engine to 
be started, speed reducing mechanism drivably 
connecting said inertia member with said engine 
member, and buffer means associated with said 5 
speed reducing mechanism for absorbing the re 
action resulting from the transmission of said 
energy to said engine member. 

15. In an engine starter of the type embody 
ing an inertia member in which energy is stored 10 
for transmission to a member of the engine to be 
started, speed reducing mechanism drivably con 
necting said inertia member with Said engine 
member, means associated with Said speed reduc 
ing mechanism for absorbing the reaction result 
ing from the transmission of said energy to said 
engine member, said means comprising a casing 
enclosing said inertia member, a member mesh- . 
ing With said Speed reducing mechanism and 
constituting a track about which said mechanism 
revolves, and elastic means interposed between 
said casing and track to limit the angular move 
ment of Said track. 

16. In an engine starting mechanism having an 
inertia member in which energy is stored for sub- 25 
sequent transmission to a member Secured to the 

5 
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engine to be started, the Combination with said 
inertia member and engine member of means for 
drivably connecting said inertia member and 
said engine member to transmit starting torque 30 
to said engine, said means comprising a mecha 
nism rotatable with said inertia member and 
novable radially into engagement With Said en 
gine member, and means for moving said mech 
anism radially toward said engine member, said 35 
means comprising an inclined surface on said ro 
tatable mechanism, and a cooperating member 
having an inclined surface movable into reg 
istry thereWith. 

7. In an engine starting mechanism of the 
type embodying a hand crank rotatable to store 
energy in a flywheel for subsequent transmission 
to a member of the engine to be started, the com 
bination with said handcrank and flywheel of a 
multi-stage gear train drivably connecting said 
hand Crank and flywheel, and means for drivably 
connecting said by wheel to said engine member, 
Sald last named means including a portion of said 
gear train. 

18. In an engine starting mechanism of the 
type embodying a hand crank rotatable to store 
energy in a flywheel for Subsequent trersmis 
sion to a member of the engine to it started, 
the combination with said handcrank and fly 
wheel of a gear train having parts disposed adja- 55 
cent both faces of said flywheel and drivably 
connecting Said handcrank and flywheel, and 
means for drivably connecting said flywheel to 
Said engine member, said last named means in 
cluding only that part of said gear train which 0 
is disposed adjacent One face of said flywheel. 

19. In combination with a rotatable member of 
an engine to be started, a cylindrical member at 
tached to said engine member, a flywheel in 
which energy is stored for starting the engine, 
said flywheel being adapted for iotation relative 
to said cylindrical member during the energy stor 
ing operation, counter-balanced means driven by 
said flywheel and movable into driving engage- to 
ment with said cylindrical member to cause a 
transmission of starting torque through said cy 
lindrical member to said rotatable engine mern 
ber, and means extending through said flywheel 
for establishing driving engagement between said 5 

40 

50 
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conter-balanced means and said cylindrical 
member. 

20. An engine starting mechanism comprising 
in combination with a rotatable member of the 
engine to be started, an inertia member, means 
for actuating said inertia member to store energy 
therein, a casing enclosing said inertia member, 
mechanism driven by Said inertia member and 
tending to move radially into engagement with 
said rotatable engine member, means normally 
holding said mechanism against such radial move 
ment comprising a counterweight, and means for 
rendering said holding means ineffective to pre 
went said radial movement, said means compris 
ing a rod cooperating with said connecting mem 
ber and extending through said inertia member 
and casing. 

20 
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21. An engine starting mechanism of the type 
embodying a handcrank rotatable to develop en 
ergy for transmission to a member of the engine 
to be started, the combination with said hand 
crank of a driving member adapted to engage said 
engine member, means including a part associ 
ated with the handle of said handle crank for 
meshing said driving member with said engine 
member, and common supporting means for said 
handcrank and meshing means to facilitatemain 
tenance of said meshing means in the operative 

2,048,075 
position during continued rotation of said hand 
crank. 

22. In an engine starting mechanism of the 
type embodying a hand crank rotatable to store 
energy in a flywheel for subsequent transmission 
to a member of the engine to be started, the 
combination with said handcrank and flywheel of 
8 torque transmitting means having parts dis 
posed adjacent both faces of Said flywheel and 
drivably connecting said handcrank and flywheel, 
and means for drivably connecting said flywheel 

5 

10 
to said engine member, said last named means 
including only that part of Said torque transmit 
ting means which is disposed adjacent one face 
of said flywheel. 

23. An engine starting mechanism of the type 
embodying a handicrank rotatable to store energy 
for subsequent transmission to a member of the 
engine to be started, the combination with said 

15 

handcrank of a driving member adapted to en- 20 
gage Said engine Emember, means including a part 
mounted in the handle of Said handcrank for 
meshing said driving member with said engine 
member, and connon supporting means for said 
handcrank and meshing means to facilitate main- 25 
tenance of said meshing means in the operative 
position during continued rotation of said hand 
crank. 
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