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This invention relates to a speed regulating mechanism
or governor for spring powered motors such as motors
utilized to operate toy vehicles and the like.

The present invention is intended to provide a low-cost,
simple and effective speed regulating mechanism for
spring wound motors utilized to drive toy vehicles and
the like and to overcome shortcomings of prior speed
regulating mechanisms which, because of their high cost,
cumbersome mechanism, or poor speed regulation, have
not met with commercial success. The invention is illus-
trated herein as applied to spring wound motors for
toy vehicles, although it may be applied to other mech-
anisms. .

Economy of manufacture is a primary consideration
in the manufacture of toys because such field of manu-
facture is well developed and highly competitive. It
has heretofore been proposed to equip toy motors with
speed regulating devices or governors to produce a slow
unwinding of the main spring and prolong the operation
of the toy. Such prior speed regulating devices have
generally been in the form of dash pot mechanisms or
heavy flywheels which are expensive to manufacture
in relation to the value of the toy and which occupy
a large amount of space when connected to the motor
nmiechanism of the toy. Prior devices have also attempted
the use of springs to engage and disengage clutch mem-
bers, but an inherent disadvantage is. present in such
devices in that the retarding force thereby produced is
not uniform but rather is irregular due to the repeated
engagement and disengagement of the clutch, whereby
the movement of the gear mechanism controlled by said
governer is not smooth and the vehicle does not run
at a smooth and constant speed.

It is therefore an object of the present invention to
provide a speed control mechanism or governor for
spring wound motors which produces -a substantially
uniform operating speed for the gear train of the toy
motor, the retarding force being effective to operate the
toy at a fairly constant running speed throughout sub-
stantially all of the unwinding of the main spring of the
toy motor. , _

It is another object to utilize radial déflection of the
convolutions of a coil spring or othér resilient member
to produce a uniform retarding force to the powered
gear train of a toy vehicle. :

It is another object to providé retarding medns for
a spring wouund motor having 4 minimum of géars in its
gear train, _

Tt is a further object to provide a speed control mech-
anism for spring wound motors Wwhich is compact in
size, simple in construction, and has a minimum of mov-
ing parts.

A still further object is to provide a speed conirol
méchanism which is economical to manufacture and
reliable in operation.

In general, the speed control mechanism of the present
invention is utilized in connection with the train of gears
of a spring wound motor for a toy vehiclé or other device
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and comprises spring means to produce a retarding force
to control the unwinding of the main spring of the motor.
The retarding spring means has one end secured to the
vehicle in a fixed position and its other end is free to
move to distort or deflect the convolutions of said spring
means and has bearing means to receive an offset or crank
portion of a driven shaft rotatably mounted on the frame
of the vehicle. The spring means is coiled and mounted
on the frame of the vehicle so as to be axially aligned with
the shaft but when the offset portion is mounted in the
bearing means of the spring, the convolutions of said
spring are deflected in a radial direction. When the
main spring unwinds and the driven shaft rotates, the
offset portion of the shaft carries the free end of the
spring in an orbit around the axis of the spring. The
radial deflection of the convolutions of the spring produce
a_substantially uniform retarding force on the shaft in
all angular positions of the shaft. )

The invention will be better understood and additional
objects and advantages will become apparent from the
following description taken in connection with the ac-
companying drawings which illustrate preferred forms
of the device. It is to be understood, however, that
the invention may take other forms, and that all such
modifications and variations within the scope of the ap-
pended claims, and which will occiir to persons skilled in
the art, are ificluded in the invention.

In the drawings: i

Figure 1 is a perspective view of the chassis of 4 toy
vehicle showing the spring wound motor of the vehicle
and the speed regulating mechanism of the present in-
vention mounted thereon; ) )

. Figure 2 is another perspective view of the chassis of
the toy vehicle taken from the opposite side of Figure 1;

Figore 3 is a sectional view taken on the line 3—3
of Figure 1, showing the train of gears and its driving
connection with the speed regulating mechanism of the
invention; )

Figure 4 is a sectional view taken on the line 4—4
of Figure 3;

Figure 5 is a view of the coil spring of the speed teg-
ulating mechanism in relaxed condition beforé being
mounted on thé frame of the vehicle; _

Figure 6 is a view showing the deéflection of the ¢on:
volutions of thé spring of Figure 5 when said spring
is mounted in operative felatién to the métor t6 be con-
trolled; _ )

Figure 7 is a fragimentary perspective view of the rear
end of the toy chassis showing a modification of the
invention; :

Figure 8 is a top plan view of a firther modification:

Figure 9 is a fragmentary side elevational view of a
further modification 6f the spring means wherein a coni:
cal spring is utilized to provide the retarding force; and

Figure 10 is a fragmentary side elevational view of a
modification in Which the spéed regulating means uti-
lizes a straight spiral spring, )

Referring now more particularly to the drawings and as
best seen in Figures 1 and 2, the invention is applied to
the chassis of a toy vehiclé comprising a horizontal frame
plate 10, vertical side plates 11 and 12, front Wheels
13, and rear wheels 14 secured to and rotatable with
the rear axle 15. The body of the toy is not shown in
the drawings.

Power to propel the toy is supplied by a spring wotind
motor comprising a main spring 16 carried on shaft 17
journaled in side plates 11 and 12 of the chassis. The
shaft 17 also carries a winding key 18, a gear 19 having
a spring pressed paw! 26 mounted theéteéon, and a ratehet
wheel 21. The gear 19 meshes with a pinion 24 founted
on a second shaft 25 als6 journaled i the plates 11 and
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12. A gear 26 is mounted on shaft 25 and meshes with
a pinion 27 mounted on rear axle 15.

The main spring 16 has its inner end secured to the
shaft 17 and its outer end secured to the frame of the toy.
The gear 19 is loosely mounted on the shaft 17 and, re-
ferring to Figure 1, is driven in a counterclockwise di-
rection by the ratchet wheel 21 and pawl 29 when the
main spring unwinds. Winding of the spring is accom-
plished by turning the key 18 clockwise as viewed in
Figure 1. The rear axle is driven counterclockwise at
a relatively fast speed compared to the rate of rotation
of the shaft 17 because of the step-up in gearing by gears
19 and 26 and pinions 24 and 27. The structure thus
far described is conventional and the speed control
mechanism of the present invention will now be described
in detail.

Referring now to Figures 2 and 3, a gear 30 is
mounted on the rear axle 15 and rotates therewith.
Journaled in the side plates 11 and 12 is a shaft 31 having
pinion 32 mounted thereon which meshes with the gear
30 to drive the shaft 31. As best seen in Figure 4, one
end of the shaft 31 extends through the plate 11 and is
provided with two right angle bends 34 and 35 forming
an offset portion on crank 36. The end of the crank
36 may be threaded to receive an enlarged head or
cap 37.

Mounted on the chassis of the vehicle is a housing 38
which comprises a strap of metal bent in circular con-
figuration and having one end 39 extended and bent so
as to be secured to the frame plate 10 by a bolt or rivet
40. The other end 41 of the strap is welded to the
end 39 to make the housing rigid, Figure 6. ‘The hous-
ing 38 could, however, be cast as an annular piece and
merely welded or otherwise secured to the side plate 11.

A coil spring 42 is mounted in the housing and provides
the retarding force to control the unwinding of the main
spring. The spring 42 is preferably formed from flat
spring stock but may be round or square spring material
or also, instead of a coiled spring, a non-metallic sub-
stance such as sponge or rubber in a cylindrical block
or other form may be used.

Figure -5 is an edge view of the coil spring 42 in re-
laxed position before it is mounted in the housing, the
spring having an outer end 43 and inner end 44. The
center of the spring is formed to provide a bearing eye
45 and as seen in Figure S the spring is in a relaxed con-
dition with inner end 44 of the spring being approxi-
mately in the center thereof. The outer end 43 of the
spring is secured to the inside wall of the housing, Figure
6, allowing inner end 44 to move freely in all radial
directions, but, however, opposed by the force of the
convolutions which tend to return the spring to its Fig-
ure 5 or relaxed position. The spring and housing are
positioned so that the center of the spring in its relaxed
or repose position, Figure 5, is axially aligned with the
portion of the shaft 31 which extends between the side
plates 11 and 12. When the spring is mounted in the
housing, offset portion 36 of the shaft 31 is journaled
in the eye 45 of the spring, thereby acting as an eccen-
tric and moving the bearing eye off center and deflect-
ing the convolutions of the spring in a radial direction.
If desired, the spring may carry a bearing to receive the
offset shaft portion 36. The cap 37 is threaded on the
end of the shaft portion 36 to prevent displacement of
the portion 36 from the eye 45, although this cap is not
absolutely necessary. ‘ : ’ v

If desired, the housing 38 may be omitted and the
outer end 43 of the spring welded or otherwise connected
to the plate 11 of the vehicle or other parts of the frame.
It is only necessary that the spring be mounted so that
in its repose position the inner convolution be centered
on the axis of the driven shaft 31 to provide a uniform
retarding force on the shaft in all rotative positions.

As the main spring unwinds, the shaft 31 rotates in
a clockwise direction, as viewed in Figure 6, the -offset
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shaft portion 36 following the orbit path shown by the
arrows. The spring tends to return to its relaxed or
repose position, i. e., wherein the center portion thereof
is axially aligned with the shaft 31 and rotation of the
offset shaft portion in the path shown is resisted by the
convolutions of the spring which because of their dis-
torted or deflected condition exert inward or centripetal
forces opposing the rotation of the crank 36. The coil
spring is equally deflected in all angular positions of the
crank and the retarding force that the convolutions exert
against rotation is uniform at all points of rotation,
thereby producing a smooth rotation of the shaft 31 and
rear axle 13 and producing a smooth running speed for
the toy vehicle.

The work and energy required to distort and rapidly
change the shape of the convolutions of the spring 42
oppose rotation of the crank 36 and shaft 3%. When the
main spring 16 is wound tightly there is obviously a
greater force acting through the train of gears to tend
to increase the speed of rotation of the gears and shafts.
However, when the rate of rotation of shaft 31 is in-
creased, the crank 36 will be subjected to greater oppos-
ing and retarding forces because of the increased rate
of spring flexure, and such opposing forces control the
rate of unwinding of the main spring to maintain an
almost uniform speed of the vehicle throughout the en-
tire unwinding of the main spring. When the energy ex-
erted by the main spring is almost exhausted, the speed
of the vehicle will decrease only slightly, and as the rate
of rotation of crank 36 decreases, lesser retarding forces
are exerted thereon, allowing the main spring to unwind
almost completely before the vehicle stops. The energy
absorbed by spring 42 is not entirely dissipated as in a
friction governor but is largely returned to the gear train
thereby minimizing energy loss from the system and
providing a relatively efficient transmission of power.

The rear axle 15 rotates relatively fast in comparison
with shaft 17 which carries the main spring 16 because of
the gearing ratio in the gear train. The shaft 31 is further,
geared up and due to the high speed of rotation of said
shaft only a small retarding force is necessary to control
the unwinding of the main spring and the speed of the
vehicle. The governor spring 42 may therefore be formed
of light spring stock, and, of course, the effective retard-
ing force may be varied by the thickness of the spring
stock, the width of the spring stock, the number of convo-
Iutions and the radius of the crank throw. The relatively
high speed of rotation of crank shaft 31 magnifies any
speed variations in terms of spring flexures per unit time
whereby the governing action is sufficiently sensitive to
variation to be remarkably effective in maintaining the
speed quite uniform.

It is to be understood that the shaft 31 may take other
forms to provide the radial deflection of the spring 42.
For example, instead of the shaft being provided with the
offset portion 36, the shaft may be straight and have a
cam secured thereon which would provide eccentric mo-
tion for the inner coil of the spring, thus producing the
desired radial deflections of the convolutions of the spring.
It is also within the contemplation of this invention to
provide the rear axle with an offset portion intermediate
its ends for engagement with the eye of the spring means.

Figure 7 shows a modified form of the invention. In
this embodiment a shaft 31’ having pinion 32’ mounted
thereon is journaled in the side plates 11 and 12, and said
shaft is provided with an offset or crank portion 48 inter-
mediate the ends thereof, the pinion 32’ being driven by
gear 30’ mounted on rear axle 15’. A housing 38’ is
mounted on the plate 10’ and carries a coil spring 43’
with its outer end secured to the inside wall of the housing
and its inner end being free to move radially and forming
'an eye 45’. The housing and spring are mounted so that

‘the spring in it repose position is axially aligned with the

shaft 31’. In assembled relation, the crank 48 is jour-
naled in the eye 45" of the spring 42’ and moves the inner-
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most convolutions of the spring in an orbit around the
centter to deflect the convolutiosis of the spring. A smooth
retarding inward force is exerted on the shaft 31’ by the
deflection of the spring convolutions. as the crank 48
rotates upon unwinding of the main spring.

Figure 8 is a further modification and in this embodi-
ment the spring wound motor and speed regulating mecha-
nism are supported between side walls 52 and 53 and a cen-
tral wall 34 of the vehicle. The motor comprises a main
spring 55 carried on shaft 56 journaled in the side wall
52 and central wall 54, The shaft 56 also carries a wind-
ing key 58, a gear 59 loosely mounted thereon and a
ratchet and pawl mechanism 60 for driving the gear in only
one direction of rotation. Journaled in the céntral wall
54 and protruding from each side thereof is a stub shaft
$1 having 4 pinion 62 on one end which meshes with the
gear 59. A gear 63 is mounted on the other end of the
stub shaft 62 and meshes with a pinion 64 fixedly mounted
on the rear axle 65 of the vehicle which is journaled in

the side walls 52 and 53 and has wheels 66 mounted on its - £

outer ends.

The speed regulating mechanism comprises a shaft 63
journaled in side walls 52 and 54, the shaft 68 having a
pinion 69 secured thereon which also meshes with gear 63.

The shaft 68 has a pair of right angle bends 70 and 71 2

to form an offset portion or crank 72, Securely mounted
on the bottom frame plate is a circular housing 73 having
a coil spring mounted therein which receives in its inner-
most convolution the crank portion 72 of the shaft 68 and
operates to retard the rotation of the shaft 68 as in the
other embodiments. The Figure 8 embodiment is an
economical gear train and speed regulating mechanism
whereby the gear 63 drives both axle &5 and the shaft 68
of the speed regulating mechanism. Such structure uti-
lizes the same number of gears in the gear train as the
other embodiments and yet provides driving means for the
speed regulating mechanism by the mere addition of the
pinion 69. In this embodiment the crank shaft will rotate
more slowly and consequently will receive more torque
from the gear train, but the coil spring in the speed regu-
lating mechanism may be formed from heavier spring
stock to compensate for the additional torque and to pro-
vide a substantially uniform rotation of shaft 6§ and a
smooth running speed for the vehicle.

Figure 9 is a modification showing the use of a spiral
conical spring 76 to produce the retardation and uniform
unwinding of the main spring. This spring may advan-
tageously be used with the frame structure of the Figure 8
embodiment whereby a shaft 68’ having right angle
bends 7¢’ and 71’ to form an offset portion 72 may be
journaled in a side wall and central wall. The base or
large end of the spring is secured to 2 side wall 53’ and
the spring is mounted on the side wall so that it is axially
aligned with the main portion of the shaft 68’. The
smaller end of the spring 76 is adapted to receive.the off-
set portion 72 of the shaft 68’ and when the parts are so
assembled the convolutions of the spring are deflected and
are moved out of axial alignment with the shaft 68’
The convolutions of the spring thus being deflected pro-
duce a uniform retarding force at each point of revolu-
tion of the shaft.

Figure 10 shows the use of a straight spiral spring 78 to
provide the retarding action. One end of the spring is
mounted on the wall 53’ and the other end is free to move
in the orbit of travel of the offset portion 72’ of the
shaft 68 to provide the retarding force to the shaft 68'.

The improved governing action of the present speed
regulating device permits the use of a longer and stronger
main spring in the spring motors of toys and the like to
provide longer operation at substantially constant speed.
With a less effective governor a spring motor tends to race
when tightly wound and to slow down gradually until
it stops when the spring becomes unwound, whereby it is
usually necessary to limit the capacity of conventional
spring motors in order to limit the initial overspeeding.
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Having now described my investion and iri what mian:
ner the same may bé uséd, what I claimi as new and desiré
to protect by Letters Patént is: ’

1. A speed regulating device for 4 spring motor and the
like having a driven shaft, comprisifig an eccentric  €lé-
ment on said shaft, and a resilient memiber disposed about
said eccentric element and having a portion thereof en-
gaging said eccentric ¢lement with uniform radially di-
rected force in all angular positions of said eccentric¢ élé-
ment, said engaging portion being biased toward the
axis of said eccentric element by thé natural elasticity of
said member. '

2. A speed regulating deévicé for a spring motor and
the like having a driven shaft, coniprising an éccentric
element on said shaft, and a résilient rmember having one
portion thereof mounted in coaxial relation to sdid shaff
and another portion thereof engaging said eccentfic ele-
ment with uniform radially directed centripetal férce in
all angular positions of said eccentric element, o

3. A governor for a driven shaft comprising an ecce-
tric on said shaft, a spring, and means in said spring
to receive said eccentric, said means when disconnected:
from said eccentric having a repose position in said spring
axially aligned with said driven shaft, said spring being
deflectable when said means is mounted on said eccentiric
to exert a substantially uniform retarding force on the
rotation of said eccentric and said shaft in all angular
positions thereof.

4. A governor for a driven shaft comprising an ec-
centric on said shaft, and spring means having a central
bearing to receive said eccentric, said bearing when dis-
connected from said eccentric having a repose position
centered on the axis of said shaft, said spring means being
deflectable when mounted on said eccentric to exert a
substantially uniform retarding force to the rotation of
said eccentric and said shaft.

5. A governor for a driven shaft comprising a crank
on said shaft, and spring means having a crank attach-
ment with said crank, said crank attachment when dis-
connected from said crank having a repose position
centered on the axis of said shaft, said spring means being
deflectable to accommodate the rotation of the crank
and exerting a substantially uniform retarding force on
said crank in all positions of the crank.

6. A governor for a driven shaft comprising a crank
on said shaft, spring means securely mounted relative to
said shaft, a crank bearing in said spring means to rotat-
ably receive said crank, said crank bearing when dis-
connected from said crank having a repose position in
axial alignment with said shaft, said spring means being
deflectable to accommodate the rotation of said crank
and exerting a substantially uniform radial force on said
crank in all positions of the crank.

7. In a speed regulating device, a driven shaft, an off-
set portion in said shaft, a spring having a plurality of
convolutions, said spring in relaxed position having its
innermost convolution axially aligned with said shaft,
said offset portion of said shaft being journaled in said
innermost convolution whereby the convelutions of said
spring are deflected radially to exert a retarding force io
the rotation of said offset shaft portion when said shaft
is driven by said gear train.

3. A speed regulating device for a toy vehicle utilizing
a spring wound motor, comprising a ceil spring, the outer
end of said coil spring being fixedly secured tc said vehicle
and the inner end of said spring forming an eye and being
frse to move radially to deflect the convolutions of said
spring, a driven shaft connected with said motor and hav-
ing an offset portion journaled in said spring eye, the
deflection of said convolutions of said spring exerting
a retarding force to the rotation of said offset shaft por-
tion.

¢, In a toy vehicle, the combination with a main spring
and train of gears of a shaft driven by said train of gears,
a crank on said shaft and rotatable therewith, and 2 coil
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spring mounted on said vehicle, said spring having a
ceéntral eye to rotatably receive said crank therein where-
by the coils of said spring are distorted radially by said
crank to provide a retarding force to the rotation of said
crank when said shaft is driven by said gear train.

10. A speed regulating device for a spring wound
motor comprising a housing, a coil spring carried in said
housing and having its outer end fixedly secured thereto
and its inner end forming an eye and being free to move
radially to deflect the convolutions of said spring, and
a rotatable shaft driven by said spring wound motor, said
shaft having an eccentric journaled in said spring eye, the
deflection of the convolutions of said spring exerting a
retarding force to the rotation of said eccentric.

11. In a toy vehicle, the combination with a main
spring and train of gears of a shaft driven by said train
of gears, an offset portion on said shaft and rotatable
therewith, a coil spring mounted on said vehicle, said
spring having a central eye forming a bearing, said offset
shaft portion being journaled in said bearing to deflect
the coils of said spring to provide a retarding force to the
rotation of said offset portion when said shaft is driven
by said gear train.
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12. A governor for a driven shaft comprising a crank
on said shaft, a spiral spring having one end fixedly se-
cured relative to said shaft and its other end rotatably
receiving said crank, said spring when disconnected from
said crank having a repose position in axial alignment
with said driven shaft, said spring being deflectable when
mounted on said crank to exert a substantially uniform
retarding force to the rotation of said crank.

13. A speed regulating device for a spring motor and
the like having a driven shaft, comprising an eccentric
element on said shaft, and an elongated resilient member
having one end mounted in alignment with the axis of said
shaft and the other end engaging said eccentric element.

14. A speed regulating device for a spring motor and
the like having a driven shaft, comprising an eccentric
element on said shaft, and an elongated coil spring hav-
ing one end mounted in alignment with the axis of said
shaft and the other end engaging said eccentric element.
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