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This invention relates to starting apparatus for 
internal combustion engines, and more particu 
larly to starters of the inertia, type. . 
One of the objects of the invention is to pro 

vide a novel engine starter of the typ? having a 
- Small, high speedinertia member, which is simple 
and Compact in structure, efficient and reliable 
in operation, and may be mounted as a self 
contained unit upon a rotatable member of the 
engine to be started. 
Another object is to provide a novel engine 

starter of the inertia type which is adapted for 
mounting upon a rotatable member of the engine 
to be started, and normally rotates therewith, 
its operation as a starter being independent of 
any fixed part of the engine or its support. 
A further object is to provide a novel engine 

starter of the inertia type which, because of its 
compactness, unitary mounting, and ease and eff 
ciency of operation, is especially Well adapted for 
use with small engines, such as those of the oute 
board type commonly employed to propel small 
boats. o 

Still another object is to provide a novel engine 
starter in which the energy stored in a rapidly 
rotating inertia member may be transferred di 
rectly to a member of the engine to be started 
without loss through reduction gearing, the 
starter mechanism being mounted on said engine 
member and adapted to rotate therewith during 
normal engine Operation. W 
These and other objects will appear more fully 

in the detailed description of the invention which 
follows, one embodiment of which is illustrated 
in the accompanying drawing. It is to be ex 
pressly understood, however, that the drawing is 
for purposes of illustration only, and is not to be 
construed as a definition of the limits of the in 
vention, reference being had for this purpose to 
the appended claims. 

In the drawing, wherein like reference charace 
ters indicate like parts throughout the several 
views, . 

Fig. 1 is a side elevation, in section, of One ens 
bodiment of the present invention; 

Fig. 2 is a Section taken on line 2-2 of Fig. 
1; and ?? 

Fig. 3 is a detail, in section, of a modification of 
the present invention. 
The embodiment of the invention disclosed 

herein is particularly well adapted for use in 
starting outboard engines of the type commonly 
employed to propel Small boats, but is not limited 
to said usage, and includes an inertia member, 

55 together with means for actuating and storing 

(C. 23—179) 

energy therein, mounted on a rotatable member 
of the engine to be started, and housed within a 
casing carried thereby. The inertia member and 
actuating means are adapted for rotation inde 
pendently of the engine member prior to the 
starting thereof, and means are provided for 
transferring the energy stored during such in 
dependent rotation to the engine member for 
starting purposes. 
such independent rotation, the inertia member 
and its actuating means are operatively con 

At all times other than during 
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nected to the engine member for rotation in uni 
som therewith. 
In the form shown, the engine to be started is 

provided with a rotatable member 3, which, if de 
sired, may be in the form of a flywheel, drivably 
secured to a shaft 4 by any suitable means Such 
as a key 5 and nut 6. Shaft 4 may be the crank 
shaft of the engine or an extension thereof. 
Rigidly attached, as by means of screws7, to the 
upper face of member 3 is a circular plate.8 form 
ing the base upon which the remainder of the 
starter mechanism is mounted, and having a pe 
ripheral flange 9 to which may be removably, se 
cured, as by screws 10, a casing 11 adapted to 
house the inertia, starting mechanism. 

Base plate 8 is provided with a central boss 12 
extending upwardly therefrom within casing ill 
in axial prolongation of shaft 4, and Constituting 
a supporting shaft on which the inertia member 
13 may be rotatably mounted. Inertia member 
13 is preferably in the form of a flywheel having 
a rim 14, wherein a substantial amount of its 
mass is concentrated, and a hub 15 Surrounding 
the upper portion of boss 12 and rotatably Sup 
ported thereon by ball bearings 16, the latter be 
ing retained in their proper operative positions 
by Suitable shoulders formed on boss 12 and hub 
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15, and by a bearing retainer member 17 which 
is threaded into the interior of the upper end of 
bOSS 2. Y 

Suitable means are provided for rotating the 
inertia member about its supporting boss 12, said 
means comprising, in the present embodiment, 
a planetary gear train having as its sun gear a 
pinion 18 formed integrally with an annular plate 
19 which is secured to hub 15 of the inertia mem 
ber as by screws 20. Meshing with pinion 18 are 
a plurality of planetary gears 21, which also en 
gage at their Outer peripheries an internal ring 
gear 22 rigidly secured to the interior of casing 
11 as by screws23. Planetary gears21 are rotata 
bly supported on bushings 24 which aré counter 
sunk in and secured to a carrier plate 25 by means 
of screws 26, an annular spacing ring 27 also be 
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2 1978,287 
ing provided to maintain said gears in their proper 
spaced relation. Carrier plate 25 is annular in 
form and provided with a central, upwardly ex 
tending boss 28 which is rotatably journaled withs' 

5 in a gland member 29 secured to casing 11 as by 
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rivets 30 and forming a central opening in the 
upper surface thereof. In order that the gear 
train may be rotated SO as to actuate the inertia, 
member, boss 28 is provided with a transverse 
cranking pin 31 adjacent its upper end which is 
adapted to be engaged by a hand crank 32 of the 
usual type, or other suitable cranking means such 
as a portable accelerating unit. A bearing sleeve 
33 is inserted between boss 28 and gland 29 to 
decrease friction, and a suitable lock-nut and 
washer combination 34 is threaded to the upper 
extremity of boss 28 and rests upon the upper 
surface of gland 29 to support the planetary gear 
mechanism in operative position. - 
Although it is possible, through the gear train 

just described, to rotate the inertia member in 
dependently of base plate 8 and engine member 3, 
these elements are normally operatively connect 
ed for rotation in unison with one another. As 

25 shown, this operative connection is provided by 
means of africtional clutching member compris 
ing an interiorly threaded hub 35 which engages 
a correspondingly exteriorly threaded portion of 
boss 12, and a disc 38, secured to hub 35 as by 
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rivets 37 and having an angularly disp0Sed pe 
ripheral flange 39 encircling, and being provided 
with a frictional braking surface 40 adapted to 
engage, a correspondingly angularly disposed por 
tion 41 of the rim 14 of inertia member 13. A 
suitable coil spring 42 is interposed between hub 
35 of the clutching member and base plate 8 and 
tends to urge the clutching member upward into . 
frictional engagement with the inertia member, 
the pitch of the threaded portions of hub 35 and 
boss 12 being such that the pressure of spring 42 
is suficient, under normal conditions, to move 
hub 35 upward on boss 12 and to effect said clutch 
ing engagement, a shoulder 43 formed on boss 12 
limiting the extent of this upward movement. 
An annular spring retaining plate 44 may be pro 
vided if desired, to maintain spring 42 in its proper 
position, said plate being secured to the clutching 
member by rivets 37. 

Since, as pointed out above, under normal con 
ditions the inertia member is operatively con 
nected through the clutching member to plate 8 
which in turn is rigidly secured to shaft 4 of the 
engine through member 3, and since for starting 
purposes it is necessary that the inertial member 
be rotated independently of said engine members, 
suitable means are provided for disengaging the 
clutching member from the inertia member dur 
ing such time of independent rotation of the 
latter. In the form shown, an operating rod 45 

... extends centrally through boss 28, pinion 18, and 
boss 12, and is provided at its upper end with a 
disc or button 46 having a sliding fit within boss 
28, and at its lower end with a transverse pin 47 
adapted to engage and operate the clutching 
mechanism. The lower portion of boss 12 be 
tween threaded portion 36 and base plate 8 is 
provided with two diametrically opposite axial 
slots 48 through which the ends of pin 47 project. 
The lower extremity of hub 35 of the clutch mem 
ber is provided with corresponding slots also en 
gaged by pin 47, an interiorly threaded nut 49 
engaging the outer portion of the hub and being 
provided with an inturned lip 50 adapted to en 
gage the under side of pin 47 and to hold it rigidly 
within the slots formed in hub 35. 

The Operation of the above described device is 
as follows: When it is desired to start the engine, 
all of the parts of the engine and starting mech 
anism being at rest, the end of a hand crank. 32, 
or other suitable cranking means, is inserted with- 80 
in boSS 28 and pushed down until its slot is fully 
engaged with cranking pin 31. In thus connecte 
ing the hand crank, disc 46 is forced downward 
by the end of the crank and, through operating 
rod 45, moves transverse pin 47 downward within 85 
slots 48. Due to the rigid connection between pin 
47 and hub 35 of the clutching member provided 
by nut 49, the downward movement of pin 47 also 
forces hub 35 downward against the pressure of 
spring 42, the pitch of the threaded portions of 90 
hub 35 and boss, 12 being such as to allow this 
movement Without offering excessive resistance 
thereto. Due to the threaded engagement be 
tween hub 35 and boss 12, there will be a slight 
rotation of the former during its downward move- 95 
ment which will in turn be communicated to pin 
47, and slots 48 are therefore made slightly ellip 
tical to allow for this rotation. The downward 
movement of hub 35 carries with it clutch disc 38 
and disengages frictional surface 40 from the cor- 100 
responding surface 41 of the inertia member, 
leaving the latter free to rotate about boss 12 upon 
its ball bearings 16. 
Hand crank 32 may now be rotated to actuate 

the inertia member and store energy therein, the 105 
rotating energy being applied to the inertia mem 
ber through the gear train comprising carrier 
plate 25, planetary gears 21, internal gear 22 
(which is at this time stationary since casing 11, 
base plate 8, and the other portions of the engine 110 
mechanism are still at rest), and pinion 18. 
When the inertia member has been rotated a suf 
ficient length of time, i. e., when an amount of 
energy sufficient to crank the engine has been 
stored in the rotating inertia member, the oper- 15 
ator ceases to rotate hand crank 32 and the lat 
ter is automatically disconnected from the start 
ing mechanism by the well-known action of its . . 
pin-and-slot connection. 
As Soon as the cranking member is removed and 30 

no longer bears upon disc 46, spring 42 becomes 
effective to force hub 35 of the clutching member 
upward so as to bring frictional surface 40 of the 
clutch disc into engagement with surface 41 of 
the inertia member. The pressure therebetween 25 
rapidly increases to a predetermined maximum 
(reached when the upper surface of hub 35 con 
tacts with shoulder 43 of boSS 12), and the energy 
stored in the rapidly rotating inertia member is 
transferred through the clutching member to 30 
boss 12, and thence through base plate 8 and 
member 3 to the crank shaft 4 of the engine. 
After the engine starts under its own power, 
spring 42 continues to be effective to maintain 
clutching engagement between clutch disc 38 and 135 
the inertia member so that the latter, together 
with its actuating means, continues to rotate in 
unison with boss 12, base plate 8, member 3, and 
shaft 4. 
The means for disengaging the clutching mem- .c 

ber from the inertia member may be modified to provide manually operated means for disengaging 
and engaging the clutching means from and with 
the inertia member. Fig. 3 illustrates one form 
of such modification wherein the spring 42 for . 
constantly urging the clutching member into Con 
tact with the inertia member is omitted, the 
cranking pin 31 medified to the form of oppo 
sitely disposed lugs 31a and 31b, and the rod 45 
lengthened to extend out of and above the boss 
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28. The button 46 is also omitted and the upper 
end of the rod provided with an enlarged portion 
46a of such diameter as to slide freely Within the 
cranking member 32. Otherwise the device is 
operated as above described. 
There is thus provided a novel engine starter 

of the inertia type which is compact and rugged 
in structure, light in weight, and efficient and 
reliable in operation. It is particularly well 
adapted for use with small engines of the out 
board type because of its compactness and ease 
of operation and because, due to the novel ar 
rangement of the parts it forms a self-contained 
unit which can be easily attached to any engine 
and requires no external supporting means, the 
whole assembly being carried by a rotating mem 
ber of the engine. Since the parts of the starter 
mechanism rotate with the rotating parts of the 
engine at all times except during the acceleration 
of the inertia member, the mass of these parts 
produces a flywheel effect augmenting that of the 
usual engine flywheel, thereby allowing a reduc 
tion in size of the latter or, if desired, total elim 
ination thereof. A simple and effective clutch 
ing means has been provided directly connecting 
the inertia member and a member of the engine 
to be rotated, thus providing for maximum trans 
fer of energy between these parts without the loss 
which would be incident to the employment of 
reduction gearing such as is usually included in 
the driving connection. 

It will be obvious that the invention is not lim 
ited to the specific form or use described and illus 
trated in the drawing, but is capable of a variety 
of mechanical embodiments and uses. For ex 
ample, any suitable arrangement of gears may 
be substituted for the specific gear train shown 
and described, and the invention is not limited to 
a hand actuated inertia starter since any suitable 
power actuating means may be substiuted for 
the hand cranking mechanism described. Also, . 
this starter may be used on internal combustion 
engines other than those of the outboard type 
and is particularly adapted for use on engines 
which are not fitted with flanges to take the 
conventional types of starters. Warious other 
changes, which will now occur to those skilled in 
the art, may be made in the form, details of con 
struction, and arrangement of the parts without 
departing from the spirit of the invention, and 
reference is therefore to be had to the appended 
claims for a definition of the limits of the inven 
tion. 
What is claimed is: 
1. In combination with a rotatable member of 

an engine to be started, an inertia member mount 
ed thereon, frictional clutching means normally 
connecting the inertia member to the engine 
member for rotation therewith, means corpris 
ing a manually operable cranking member for ro 
tating the inertia member independently of the 
engine member in order to store energy in the 
former, means including a rod extending through 
said inertia member for operatively connecting 

is said cranking member with said frictional clutch 
ing means and means including said frictional 
clutching means for transferring the energy thus 
stored to the engine member for starting pur 
pOSes. 

2. In an engine starter, a crank shaft of the 
engine to be started, a member operatively Se 
cured to said crank shaft for rotation thereWith 
and having a central boss in axial prolongation 
of said crankshaft, a flywheel rotatably mounted 
on said boss, a frictional clutching member driv 

3 
ably mounted on said boss and adapted for lin 
ited longitudinal movement thereon, resilient 
means for normally urging said clutching mem 
ber into engagement with the flywheel, means for 
moving the clutching member out of engagement 
with the inertia member, and means including a 
gear train for cranking said flywheel independ 
ently of the engine member in order to store 
energy therein, said resilient means being effec 
tive upon cessation of said cranking to automati 
cally reestablish said clutching engagement 
whereby the energy thus stored may be trans 
ferred to the engine member for starting pur 
pOSes. 

3. An engine starter comprising a rotatable 
member of an engine to be started, an inertia 
member rotatably mounted thereon, means in 
cluding a frictional clutching member for drivably 
connecting said members for rotation in unison 
during normal operation of the engine, a gear 
train one element of which is Secured to an ex 
tension of said engine member for rotation only 
when said engine member rotates, a second elle 
ment of said gear train being permanently in 
mesh with said first-named element and driv 
ably connected to said inertia member, means for 
engaging and rotating a member of Said gear 
train whereby energy may be stored in Said in 
ertia member, means effective upon Said engage 
ment for disconnecting the inertia and engine 
members, and means including said frictional 
clutching member for reestablishing at the Will 
of the operator a driving connection between the 
inertia and engine members whereby the energy 
stored in the former may be transferred to the 
atter for starting purposes. 
4. In an engine starter, a rotatable member of 

an engine to be started, a flywheel rotatably 
mounted on said engine member, manual crank 
ing means for rotating said flywheel independ 
ently of the engine member so as to store energy 
therein, means for drivably connecting the fly 
wheel to the engine neanbe. So as to transfer the 
energy thus stored for starting purposes, said last 
named means being effective to fictionally cons 
nect the flywheel and engine member for rota 
tion in unison during normal operation of the 
engine, and means including a rod extending 
through said flywheel for operatively connecting 
said manual cranking means with said connecting 
eaS, 
5. In an engine starter, a rotatable member 

of an engine to be started, a flywheel rotatably 
mounted on said engine member, means includi 
ing a gear train one element of which is spaced 
from but rigid with said engine member for ro 
tating said flywheel independently of the engine 
member so as to Store energy therein, and means 
for divably connecting the flywheel to the en 
gine member so as to transfer the energy thus 
stored for starting purposes, said last named 
means including a friction clutch and being ef 
fective to connect the flywheel and engine men 
ber for rotation in unison during normal opera 
tion of the engine. A 

6. An engine starter comprising a rotatable 
member of an engine to be started, a flywheel 
rotatably mounted on the engine member, a 
clutching member carried by the engine member 
and adapted to frictionally engage the flywheel 
for normally connecting the latter and the en 
gine member for rotation in unison, means in 
cluding a gear train one element of which is 
spaced from but rigid with said engine member 
for rotating the flywheel independently of the 
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4. 
engine member to store energy therein, means for 
disengaging the clutching member from the fly 
wheel during independent rotation of the latter, 
and resilient means effective at the will of the 
Operator for reestablishing the frictional en 
gagement between the clutching member and the 
flywheel, so that the energy previously stored in 
the latter may be transferred to said engine 
member to start the engine. 

7. In an engine starter, a rotatable member of 
an engine to be started, an inertia member ro 
tatably Supported. On Said. engine member, a 
clutch member carried by the engine member 
and adapted to frictionally engage the inertia 
member, a casing secured to Said engine member 
for rotation therewith and enclosing the inertia 
member and clutch member, means including a 
gear train for rotating the inertia member in 
dependently of the engine member and for stor 
ing energy therein, One of the elements of said 
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gear train being carried by the casing, and means 
including the clutch member for transferring 
the energy thus stored to the engine member for 
starting purposes. 

8. In an engine starter, a crank shaft of the 
engine to be started, a member drivably Secured 
to said crank shaft for rotation therewith and 
having a central boss in axial prolongation of 
said crank shaft, a flywheel rotatably mounted 
On said boss, a frictional clutch member drivably 
interposed between said boss and flywheel, means 
including a gear train for cranking said flywheel 
independently of the engine member in order to 
store energy thérein, and means for transferring 
said stored energy to the engine member to start 
the engine, said transferring means operating 
through the instrumentality of said clutch mem 
ber. 

RAYMOND P. ANSING. 
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