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This invention relates to a spring mounting,
and while the invention might have many appli-
cations, it is illustrated as used in connection
with an outhoard motor. Outboard motors are
commonly vrovided with an internal combustion
motor having a fly-wheel which is usually lo-
tated at the top of the device.
Is rotated in starting or cranking the motor.
Said rotation is commonly done by pulling upon
a cord or cable wound on a bulley, which pulley
is constructed and arranged to be connected to
said fly-wheel and to be disconnected from said
iy-wheel. This rotation of the pulley takes place
against the tension of a spring usually of the
spiral plate type so that sald spring is wound up
in said rotation. After the fly-wheel is given
several rotations it is released to continue its
Yotation when the motor starts while the direc-
tion of rotation of the pulley is reversed by action
of 8aid spring. The pull or tension on the cord
or cable is relieved, the spring unwinds and ro-
tates the pulley in the reverse direction. The
pulley is stopped when the cord or cable is com-
pletely wound up thereon and great stress is
placed upon the fastening for the inner end of
the spbring. The SPring unwinds completely and
the momentum thereof causes said stress which
results in reverse bending of the Spring at its
point of attachment. Tt has been a rather fre-
quent occurrence that the Inner and attached
end of the spring is thus bent or broken.

It is an object of thig Invention to provide gz,
simple and efficient mounting for a spring of the
spiral type so that the end thereof will not be
bent or broken. |

It is a further object of the invention to pro-
vide a member adapted to be rotated, a spiral
spring connected at one end to said member
against the tension of which said member is ro-
tated and which is wound. in the rotation of said
member, said end of said spring being detachably
connecied to said member So that when said
spring unwinds and said member moves in the
Opposite direction, said spring will be released
and will not be bent or broken. |

It is another object
vide a spring mounting comprising g member to
be rotated, a spiral spring against the tension of
which said member is rotated, means for rotating
sald member, said member having a spring con-
necting means thereon, said spring having a hook
formed at its end adapted to engage Sald means
50 that when said member is rotated in one di-
recvion said end will be pulled upon and said
Spring wound, but when said member rotates in
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the opposite direction and sald spring unwinds,
sald end will release from said means.

It is still another object of the invention to
provide such a structure as set. forth in the pre-
ceding paragraph, together with cam means on
sald member for guiding the end of said spring
when it is released.

It is more specifically an object of the inven-
tion to provide gz spring mounting comprising a
member adapted to be rotated and having a
cylindrieal periphery, a spiral spring disposed
about said member and having its inner end con-
nected to said member, means for rotating said
member against the tension of sald spring and
to wind said spring, said member having a re-
cess extending inwardly from its periphery hav-
Ing a curved surface, a pin adjacent said surface,
sald spring having its end formed as an inwardly
directed hook adapted to hook over said pin so
that when said member is rotated in one direc-
tion said end will be pulled upon and said spring
will be wound, but when said member is rotated
In the opposite direction and said spring un-
wound, said hook will release from said pin and
will be guided radially outwardly by said curved
surface. | |

These and other objects and advantages of the
invention will be fully set forth in the following
description made in connection with the accom-
panying drawings in which like reference char-
acters refer to similar parts throughout the
several views and in which -

Fig. 1 is a view partly in top plan and partly
in horizontal cross section showing the starting
mechanism of an outboard motor;

Fig., 2 is a substantially central vertical sec-
tion of Fig. 1: and

Fig. 3 iIs a partial
fication. |
Referring to the drawings, portions of an out-
board motor are shown including a portion of g
casing 28 which is usually at the top of the de-
vice and which surrounds the fly-wheel 2! con-
nected to the crankshaft of the motor. Casing
20 may comprise the gas tank of the device. A
casing 23 of general inverted cup-shape is se-
cured to casing 20 by circumferentially spaced
SCrews 24 extending through Iugs 23a formed on
casing 23. Spring washers 25 are shown dis-
posed under the heads of screws 24 and engaging
lugs 23a. Casing 23 has 3 central hub 23 bored
to have pass therethrough a reduced threaded
end 27a of a shaft or stud 27. Said hub 23D is
counter-bored at its upper end and s washer 28
surrounds portion 27a, the same seating on the

plan view showing a modi-
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hottom of said counter-bore. A nut 28 of com-
paratively small thickness 18 threaded on portion
21g and engages washer 28. Shait 21 is thus
rigidly held In casing 23. Shait 97 has an axial
opening therethrough for 1ocating certain paris
in assembly. A small cover plate 28 formed of
o, resilient plate is proyided, the outer edge boOi-
tion of wnh > 5 adapte “snap into and be
disposed in an in tl
of hub 23b. Shaft 27 has an
cylindrical portion on which is journaled the hub

20 of a sheave or pulley 30. Pulley 30 comprises
and, 30c having cen-

the superposed plates 300 and, oUC fldV E1l-
tral annular engaging portions cohnected by cir-

‘‘‘‘‘‘

cumferentially spaced rivets 31: “Plate 30b is re-
Sffset from~or  spaced -

versely bent so as to be
from plate 30c at -the outer” portions of’ said
plates so that the same form a peripheral grogve
for pulley 30. Hub 3da has & downwardly pro-
jecting annular portion 300 W
through a central opening In plates 80 and 30c
and is turned over or spun outwardly over’ plate
30c so thab said plates are firmly “connected 10
hub 30a. Shaft 27 has an annular portion or
collar 27¢ on which hub 36a rests, and said shalt
has a cylindrical portion beneath “said collar
on which is journ led the hub 32¢ of 3, guide
means ‘'or member ‘53 which' need not be con-
sidered’ in ‘connection with th‘is"ifwention.“ﬂ
spring washer 13 ‘engages the underside ol mem-
ber 32 and is held in place by & 1'_eta;in111g'ring"35
seated in an annular groove in {he lower end of
<haft 21. Pulley or sheave 80 1s adapted to be
rotated by the operator and for this  purpose 2
flexible member ¢4 is provided illustrated as in
the form of a rope or cable, which rope preferably
has disposed axially therein a metal member 51,
such as ‘a braided bronze cable. Rope 36 is se-
cured to pulley 38 in'any suitable manner, as by
having cable 37 formed into ‘an eyelet 37a and
connected to plate 3¢b by any. suitable fastening
means, such as 4 pin 35, Rope 36 is coiled in
the groove oi pulley 30 in gpiral form, as shown
in PFig. 1, said rope exten ding outwardly through
the Hore in & hub 23¢ Projecting 4t one side of
casing 23. Rope 36 has connected to its end in
any suitable mannér, a knob or “handle 40. A
spring 45, illustrated as a Strib coiled into spiral
form, is disposed in 'the central portion of pulley
30, one end thereof being “reversely bent”and
wiveted to form an ‘eye through which ‘passes a
pin 46 which 1S secuted in ‘the toD of a cup-
shaped spring-enclosing membér 48 and projects
oanardly Hito said eye: ” Spring 45 surrounds
the hub 30e, which’ hub has’ s cylindrical ‘pe-
riphery: “A“recéss 30aa 1S formed or milled into
the side of hub 30¢, and a pin 4T 18 secured in
the lower portion ‘of Hub ‘30 and upstands in
said recess d0ad. In accordance with the pres-
eﬁt"inv’egtidii"tﬁe inner énd of spring 45 is formed
into an inwardly directed ‘hook 45a of semi-cylin-
drical' form and of "a Size to fit about pin 4T.
Casing 23 ‘has an annulai depending flange 23d,

the inner side of which is “closely ~adjacent the
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downwardly extending side of a member ‘48, the

céntral portion of which 'is held between hiib 21
and hub 23b. 'Member 48 “thus houses spring 43.
Plates 50 and 52 are secured to the top of fly-
wheel 21 In any suitable manner, as by rivets
A5, said plates being vertically spacéd at their
“These plates are not pertinent

outer portions. plates’
invention. “A small pin 53 con-

. '
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to the present

nects shaft 27 0 member 48. "
‘In operation when the ‘motor of the device 1S

to be started the operator pulls otitwardly upon.

which extends ¢
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41 ‘engage in the hook #5a° at

4

nob 468, thus pulling on rope 36 and rotating
pulley 30. Hub 30c¢ is thus rotated and said
pulley and hub rotate against the tension of
spring 49, which spring 18 wound when knob 590
is pulled outwardly. Spring 45 is formed to Press
against the side of hub 30a, as shown in Fig. 1,
so that it ﬁlq{la;ys_‘,:comesr,iint_p,._gg_sitiqn to have pin
| _ its end. Spring
45 is 'tﬁhS'”pﬁll’ed"around ‘arid wound. After pull-
ing outwardly on the knob 40, the operator lets

3§ and the pulley 30 is rotated rather rapidly in
the OPPOSItE direction as spring 5 '

I,..—'-

moves 10 its normal position. It has
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“4§- positively connected to hub 38a, as
shown in the pending application of Daniel A.
Armsironsg and Herald K. Palmer, S. N. 614,792,
Aled~September 6, 1949, NOW Patent 2,592,639,
the inertia Or momentum of hub 30a and at-
tached parts -ic-sych that it makes one or more
revolutions 5 fter the spring ie ynwound and tliis
causes the end ‘of the spring to bend and often
t5 fiacture. ~The ‘hub 30a -and attached parts
acquiré “considerable votative momentum when
tension on’ rope 367is suddenly relieved and the
sprifig unwinds. If.the end of the spring is posi-
tively connected to the hub 3%¢ and pulley 24
tlie hub acts to bend the end of the spring anc
t5 kifk and break the same. The hub and at-
tsched parts have great inertia. The structure is
pi"cﬁvid‘e‘d"p'a,rti'cularly cor cases where the rope 35
breaks, the knob 40 pulls off of the Tope or Wnee
rope is released <o’ suddénly that the hub 380
&ﬁd_'the‘f&tt‘%h‘ed parts acquire great momenium.
I ‘many suchcases it has been necessary to re-
place the soring as well as the broken rope. With
the present’ structure the inner end of spring 55
merely moves away from pin &1, as indicated In
dotted linés In ‘Pig. 1; and is guided outwardly
relative to hub 304 by the curved suriace of the
recess 30aa.” The spring continues to hug o €Ii-
gage the periphery of ‘hub 30a so that when the
knob '40"is"a;ga’in“pulled“uporf, pin 47 picks up the
hook 45u §0 thab the spring i$ again connected
to hubi 30 and 1§ pulled “around and yyound
tﬁEI‘_ébY.' N T | _
'In Fig. 3 a modified Torm of hub 28¢ is shown.
The samé has™a recess 30ad formed in the side
at one end of which is'formed a projection 20ac
having'a ‘substantially “semi-cylindrical surface.
The Spring’ 45 i “formed “with the hook 4%5a 2s
alti*eadsf‘;Qéscl*ibed;_ 50 tHat when hub 30a is ro-
tated in a clockwise direction as when knob 40 1S
pulled outwardly, projection 38ac will pick UD
spring 45j;'s‘§j”‘that"'Is"a'i'd -spring “will be carried
argiind with hub 30a ‘and wound: ~ When knob
40 is"released and spririg 45 unwinds, the mo-
mentum’ 6f its stiner end will cause said spring
and its Tigok 454 to move gway from projection
36uc. ” The hook g50 will be guided outwardly by
the surface o “recess 30ab and will move around
the periphery of hiub30a." " T
“From the above description 1t will be seen that
I have provided a mountihg for spring 45 which
insureés that said spring will not be broken when
it unwinds.  The Spring performs all of its in-
tended functions just as well ‘4§ when it is posl-
tively connéected to hub 30a. The irivention there-
fore corstitutes quite ‘@i advance in the art and
cures the 6b‘j'édti0ﬂﬁb_1"efu action of the spring being
benit and, brokei.” The dévice has been amply
demonstrated in’ actual ‘practice, found to be
very succéssful ‘and. efficient and. the same is
being -"‘c:'bmili‘Efcia’Hy"'rﬁédé?““‘" SA

in practice that when the inner end of spring
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It will of course be understood that various
changes may be made in the form, details, ar-
rangement and proportions of the parts, without
departing from the scope of applicant’s inven-
tion which, generally stated, consists in g de-
vice capable of carrying out the objects above
set forth, in the parts and combinations of parts
disclosed and defined in the appended claims.

What is elaimed is: |

1. An outboard motor strueture having in com-
bination, g member adapted to be rotated in one
direction and being freely rotatable in the op-
bosite direction having a substantially cylindri-
cal hub, a spiral spring fixed at one end and hav-
ing its other end bent into an open loop, said
spring being tensioned so that one side of said
loop is held in €nigagement with and moved in
tngagement with the periphery of said hub,
means on said hub disposed in the path of said
loop engaged by said loop when said hub is ro-
tated in said one direction, and means for rotat-
ing said member in said first mentioned direc-
tion to cause saig loop to engage said first men-
tioned means and rotate said member and wind

up sald spring, whereby when said last men- o5 2,159,623
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tioned meang is released said hub will be rapidly
rotated in the opposite direction and when said
spring is unwound and said hub continues to
rotate said first mentioned means will move away
irom said loop and said spring will be detached
from said hub and will not be bent or broken.

2. The structure set forth in claim 1, said hub
having a recess therein adlacent said first men-
tioned means, one side of sald recess acting to

bush said loop outwardly of said hub to said
periphery.
JOHN C. BANDLI.
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