A e —

March 16, 1954 J. G. GOKEY - 2,672,216

SPRING MOTOR CONSTRUCTION FOR TOYS AND THE LIKE

Filed Jan. 23, 1951

S

AL ]

/z/uuuuuwm )
) - : - I
Hﬂﬂl’lﬂ(ﬂﬂ_b (s T

7

o /8 U B S5 054 :
g o Fig S
4ﬁﬁmﬂ§ gt W ,‘2 5

L rn/erlor

Jaoseay G GokEy

——
—

N



Patented Mar. 16, 1954

2,672,216

UNITED STATES PATENT OFFICE

2,692,216

SPRING MOTOR CONSTRUCTION FOR TOYS
AND THE LIKE

Joseph G. Gokey, Freeport, Ill., assighor to
Structo Manufacturing Company, Freeport, Iil.,
a corporation of Iilincis

Application January 23, 1851, Serial No. 207,343
(CL 185—3%)

8 Claims.

1

This invention relates to a new and improved
spring motor construction for toys and the like,
and has for its principal object the provision of
a motor in which the inner end of the spiral
spring is automatically disconnectible from a
hook-shaped tooth on the central winding hub
when the motor turning with the driven mecha~
nism overruns the winding mechanism, as, for
example, when the toy is opsrated as a pull-toy,
whereby fo make such toys fool-proof and not
subjiect to spring breakage by hand operation of
the toy.

Ancther object is to provids a spring motor for
the purpoese mentioned, of compact and economi-
cal construction, utilizing to a large extent
stamped sheet metal parts capable of being pro-
duced in large quantities at very low cost, and
in which the main housing portion of the motor
is provided as an integral portion of the frame

of the toy for still greater compactness and sim- o

plicity and economy of construction.

The invention is illustrated in the accompany-
ing drawing, in which—

Mg, 1 is a perspective view of a dump truck
toy, one of the rear drive wheels of which is
driven by a spring motor in the manner shown
in Figs. 2and 3;

Fig. 2 is a plan view of the rear portion of the
truck chassis, showing the spring motor of my
invention built into the frame thereof, and

Fig. 3 is a longitudinal section on the broken
line 3—3 of Fig. 2.

The same reference numerals are applied fo
corresponding parts throughout the views.

The reference numeral § designates the frame
of the chassis for any toy, like that indicated at
¢ in PFig. 1, one of the rear wheels 1 of which is
adapted to be driven by a spring motor, the toy
being, however, also adapted fto be pushed or
pulled by hand between spring driven operations.
It has long been recognized that spring driven
toys in which the spring motor is not automati-
cally disconnectible from the driven wheel are cb-
jeetionable from the standpoint that a child can-
not use them as pull-toys conveniently without
skidding the drive wheel, and the drive spring
is apt to be broken if the child pushing the toy
bears down on it hard enough after the spring
has been unwound. 7The spring motor 8 of my
invention avoids the objection mentioned, be-
cause, although the outer end of the spiral spring
-9 remains permanently connected with the drive
“wheel, the inner end is automatically disconnect-
ible from the central winding hub {8 and is,
therefore, free to overrun this hub when the

10

15

30

35

40

45

50

2

spring is unwound and the toy is thereafter
pushed or pulled by hand. This adds greatly to
the child’s enjoyment of the toy, because he can
run it either way at will and he is, therefore, not
so apt to tire of a toy having such improved
drive means.

The motor 8 comprises a cylindrical housing
{{, which is here shown in the form of a spider
cast, or otherwise formed, integral with the
frame 5, and having a stamped sheet metal cover
plate {2 suitably secured to the bottom thereof,
as by means of screws [24. A square winding
stem {8 extends with a loose fit vertically through
a eircular center hole {4 in the cover plate 12
and carries a winding key {5 on its lower end,
the upper end being entered with a loose fit in
another circular hole 16 provided in the center
of the top wall of the housing {i. A circular
plate {7 is suitably fixed on the stem {3 in the
housing {{, between the rims of two oppositely
cupped, stamped, sheet metal, spacer washers {8
that are centrally apertured to receive the stem
{3 and give the desired amount of added width
to the central winding hub 10, and this plate
has @ single hook-shaped tooth {9 extending
from the periphery of the hub {0 adapted to be
detachably engaged in an opening 20 provided
therefor in the inner end portion 2! of the spring
9, whereby to permit winding the spring by ro-
tation of the stem {3 in a counterclockwise di-
rection, as the stem is viewed in Fig. 2, but allow
the end 2{ of the spring to slide forwardly off
the tooth {8 in a counterclockwise direction and
overrun the footh when the spring is unwound
and the toy is pushed or pulled forwardly. Of
course, if the toy is pushed or pulled in the oppo-
site direction, the inner end 21 of the spring then
moves in a clockwise direction, as viewed in Pig.
2, and the tooth 18 engages again automatically
in the opening 28, and continued movement in
this reverse direction serves only to wind up the
spring without doing any harm, and some chil-
dren will find enjoyment in doing this instead
of winding the spring by means of the key i5.
A ratehet member 22 has a square center hole
receiving the square stem {3 for a driving con-
nection, and this member has diametrically op-
posed spring tongues 23 projecting upwardly
from the plane of the member for engagement
in holes 24 that are provided in circumferentially
spaced relation in the top wall of the housing 1.
Thus, when thes stem {8 is turned in a counter-
clockwise direction, as viewed in Fig. 2, these
tongues 23 move in the same direction and ride
out of and into one after another of the holes 24



2,672,218

3

in the rotary movement of the stem, and take
hold in whichever holes happen to be in register
with them when the turning of the stem is
stopped, whereby to prevent unwinding of the
spring 9 from the inner end 2f. The ratchet
member 22 above the hub {8 cooperates with the
gear 27 below the hub to define an annular chan-
nel in which the free inner end of the spring 9 is
guided and maintained in clutching relation to
the tooth 18 whenever the driven shaft (axle 32)
over-runs the drive means (spring 9).

The outer end of the spring ¢ has an end por-
tion 25 which is suitably connected with one of
four lugs 26 struck up from the body of 2
stamped sheet metal gear 27. The spring 9 is
caged between these four lugs and is thereby held
in concentric relationship to the gear, the gear
having a circular center hole 28 through which
the stem 13 extends freely. The cover plate 12
has a circular rib 29 projecting upwardly there-
 from in concentric relation to the center hole 14
. serving as a support for fhe gear 27 and also
to keep the ratchebt spring member 22 in the
closely spaced relationship to the top wall of
" housing |1 necessary for its proper functioning.
The gear 27 is of dished form, and its foothed
rim 30 meshes with a pinion 3f fixed on the rear
axle 32, to which only one of the wheels 7 is suit-
 ably fized, the other being mounted thereon so
" as to be free to turn relative to the axle, thus
avoiding any need for a differential between the
two wheels. A brake member 32 is pivoted, as
at 34, to the plate 12 and extends cutwardly past
the tire of the drive wheel, and is arranged to he
moved by means of a handle portion 3% into and
out of engagement with the tire, to prevent turn-
ing of the driven wheel while the spring motor is
being wound, this brake being released usually
only after the toy has been placed on the floor
. and is ready to run.

It is apparent, therefore, that when the spring
8 is wound, whether by means of the key 5 or
by running the toy in reverse, the inner end 21
of the spring is held by the ratchet 22 against
unwinding, and the torgue built up in the spring
must, therefore, be expended from the outer end
25 of the spring through the gear 27 to pinicn

31 and, thence, through the axle 32 io the one
driven wheel 7. When the spring is unwound
and drive is transmitted to the spring from the
pinion 31 to the gear 27, the inner end 21 of the
.spring is accordingly meved in a counterclock-
wise direction, as viewed in Fig. 2, and overruns
the tooth 19, there being an audible clicking
sound as the end portion 21 rides up, over, and off
~ the tooth {8 once per revolution. That alone is

apt to give enjoyment to many children, although
the clocking sound is not loud enough to be ob-
jectionable to adults.

It is believed the foregoing description conveys
a, good understanding of the objects and advan-
 tages of my invention. The appended claims
. have been drawn to cover all legitimate modi~
- fications and adaptations.

Iclaim:

1. In a spring motor, a circular housing, a
closure plate for said housing, s drive shaft
parallel to said plate, a winding stem at right
~ angles to the shaft and extending freely through
@ hole provided in said plate and engaging in a
bearing provided in the center of said housing, a
" drive gear rotatablé on said stem in said hous-
" ing and meshing with a pinion that is fixed on
" said shaft, a spiral clock spring caged in co-
" axial relation to the gear between lugs project-
ing from said gear in circumferentially spaced
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relation, the outer end of said spring being fixed
to one of said lugs for a driving connection with
the gear, a hook-shaped tooth carried by said stem
disposed centrally of said spring and extending
in the winding direction and detachably engaged
in an opening provided in the inner end of said
spring, and a ratchet plate turning with the stem
and having 2 spring tongue engageable selective-
ly in any one of a plurality of circumferentially
spaced holes provided in said housing to prevent
backward rotation of the winding stem, said
closure plate having a circular rilb projecting
inwardly in concentrie relation to the stem and
slidably engaging the drive gear for support of
the gear and spring in spaced relation to the
plate.

2. In 2 spring motor, a circular housing, a
closure plate for said housing, a drive shaft
parallel to said plate, a winding stem at right
angles to the shaft and extending freely through
a hole provided in said plate and engaging in 2
bearing provided in the center of said housing, a
drive gear rotatable on said stem in said housing
and meshing with a pinion that is fixed on said
shaft, a spiral clock spring caged in coaxial re-
lation to the gear between lugs projecting from
said gear in circumferentially spaced relation,
the outer end of said spring being fixed to one
of said lugs for s driving connection with the
gear, a hook-shaped tooth carried by said stem
disposed centrally of said spring and extending
in the winding direction and detachably engaged
in an opening provided in the inner end of said
spring, and a ratchet plate turning with the stem
and having a spring tongue engageable selec-
tively in any oune of a plurality of circumieren-
tially spaced holes provided in said housing to
prevent backward rotation of the winding stem,
said closure plate having a circular rib project-
ing inwardly in concentric relation to the stem
and slidably engaging the drive gear for support
of the gear and spring in spaced relation to the
plate, the ratchet plate being disposed on the far
side of said spring away from the supporting rib
and caged between the spring and the adjacent
wall of the housing so as to insure clutching en-
gagement of the spring tongue thereof in the
holes provided in said housing wall. i

3. In a toy, a frame having a portion thereof
formed to provide a circular housing, a closure
plate therefor, a drive shaft supported in
parallelism to said plate, a winding stem sup-
ported in said housing at right angles to said
shaft and extending outwardly from the housing,

 a drive gear rotatable on said stem in said hous-

ing and meshing with a pinion fixed on said
shaft, a spiral clock spring caged in coaxial re-

" lation to the gear hetween lugs projecting from

60

said gear in circumiferentially spaced relation,
the outer end of said spring being fixed to one
of said lugs for a driving connection with the
gear, 8 hook-shaped tooth carried by said stem

" disposed centrally of said spring and extending in

the winding direction and detachably engaged in

~ an opening provided in the inner end of said

spring, and a ratchet plate turning with the stem
and having a spring tongue engageable selective~
1y in any one of a plurality of circumferentially
spaced holes provided in said housing to’ pre-
vent backward rotation of the winding stem, said
closure plate having a circular rib projecting in-
wardly in concentric relation to the stem and slid-

" ably engaging the drive gear for support of the

75

gear and spring in spaced relation to the.plate.
4. In a toy, o frame having a.portion thereof
formed to provide a circular housing, a closure
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plate therefor, a drive shaft supported in parallel-
ism to said plate, a winding stem supported in
said housing at right angles to said shaft and
extending outwardly from the housing, a drive
gear rotatable on said stem in said housing and
meshing with a pinion fixed on said shaft, a
spiral clock spring caged in coaxial relation to
the gear between lugs projecting from said gear
in circumferentially spaced relation, the outer
end of said spring being fixed to one of said lugs
for a driving connection with the gear, a hook-
shaped tooth carried by said stem disposed cen-
trally of said spring and extending in the wind-
ing direction and detachably engaged in an open-
ing provided in the inner end of said spring, and
a ratchet plate turning with the stem and having
a spring tongue engageable selectively in any one
of a plurality of circumferentially spaced holes
provided in said housing to prevent backward ro-
tation of the winding stem, said closure plate
having a circular rib projecting inwardly in con-
centric relation to the stem and slidably engag-
ing the drive gear for support of the gear and
spring in spaced relation to the plate, the ratchet
plate being disposed on the far side of said spring
away from the supporting rib and caged between
the spring and the adjacent wall of the housing
so as to insure clutching engagement of theo
spring tongue thereof in the holes provided in
said housing wall.

5. In a spring motor, a housing, a winding stem
rotatable in said housing and having a eylindri-
cal hub fixed thereon in said housing provided
with a hook-shaped tooth on the periphery there-
of extending in the winding direction, a spiral
spring disposed in coaxial relation to said stem
and hub having the inner end thereof encircling
said hub and having a slot provided therein in
which said hook-shaped tooth is arranged to be
detachably engaged for winding the spring, a
drive gear of enlarged radius disposed in abut-
ment with one side of said hub and rotatable on
said stem in said housing and having the outer
end of said spring connected with it, whereby
drive is transmitted from said spring to said gear,
and a ratchet plate of enlarged radius in rela-
tion to said hub disposed in abutment with the
other side of said hub and fixed to turn with said
stem and having a spring tongue engageable se-
lectively in any one of a plurality of circumfer-
entially spaced holes provided in said housing to
prevent backward rotation of the winding stem,
said ratchet plate cooperating with said gear to
define an annular channel around said hub with-
in which the inner end of said spring is guided for
rotary movement when disconnected from said
hook-shaped tooth and maintained in clutching
relation to said tooth.

6. In a spring motor, a housing, a winding stem
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rotatable in said housing and having a cylindri-
cal hub fixed thereon in said housing provided
with a hook-shaped tooth on the periphery
thereof extending in the winding direction, a
spiral spring disposed in coaxial relation to said
stem and hub having the inner end thereof en-
circling said hub and having a slot provided
therein in which said hook-shaped tooth
is arranged to be detachably engaged for wind-
ing the spring, a drive gear of enlarged radius
disposed in abutment with one side of said hub
and rotatable on said stem in said housing and
having the outer end of said spring connected
with it, whereby drive is transmitted from said
spring to said gear, a ratchet plate of enlarged
radius in relation to said hub disposed in abut-
ment with the other side of said hub and fixed
to turn with said stem and having a spring
tongue engageable selectively in any one of a
plurality of circumferentially spaced holes pro-
vided in said housing to prevent backward ro-
tation of the winding stem, said ratchet plate co-
operating with said gear to define an annular
channel around said hub within which the inner
end of said spring is guided for rotary move-
ment when disconnected from said hook-shaped
tooth and maintained in clutching relation to
said tooth, and a closure plate for said housing
having an opening provided therein in which the
winding stem is freely rotatable, said closure
plate having a circular rib projecting inwardly
in concentric relation to the stem and slidably en-
gaging the drive gear to support the gear and
spring in spaced relation to the plate and main-
tain the ratchet plate in close clutching relation-
ship to that portion of said housing in which the
circumferentially spaced holes are provided for
clutch engagement of the spring tongue of said
ratchet plate.
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