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UNITED STATES

PATENT OFFICE.

JOSEPH GERRISH AYERS, JR.. OF STEELTON, PENNSYLVANIA,

MOTOR-PROPELLED BALL.

1,035,077,

Application filed March 3.

To all whom 1t may. concern:

Be-it known that I, Joseen Go Avees, Jr,
a citizen of the United States, vesiding at
Steelton, in the county of Dauphin and
State of Pennsylvania, have invented cer-
tain new and useful Improvements in Mo-
tor-Propelled Balls, of which the following

The present invention relates to movable
toys, and the primary object is to provide a
self-propelled body or object. in which the
propelling mechanism is concealed. so that
when in operation, said toy will excite the
interest and wonderment of a beholder, not
conversani - with  the internal  strueture
thercof. :

A further and important object is to pro-
vide means for predetcrmining the prth of
movement of the object or body, in order
that it may be caused to travel in a pre-
seribed path, thus not only adding o the
interest of seeing it in operation, but even
making it appear extraordinary in its gv-
-ations.

A general object is to provide a toy of
the above character that ean be cheaply
manufactured, and can also be employed for
use in games if desirved. .

While the invention may he enibodied in
various ways, in order to exemplify the
same, several forms of construction, are
illpstrated in the accompanying drawings.
wherein— : ' '

Figure 1 is a vertical sectional view
through a simple embodiment of the inven-
tion, which gives the toy a predetermined
straight path of movement. Fig. 2 1s a
sectional view on the line 2—2 of Fig. 1.
IFig. 8 is a detail sectional view on the line
3-8 of Fig. 1. Fig. 4 is a sectional view of
another form of construction, wherein the
toy is.caused to have a curved or serpentine
path of movement. Fig. 5 is a sectional

~view through still another modification, in-

volving a structure which provides for cais-

_ing the sphere to deseribe the figure 8. Fig.

6 1s a sectional view uirongh a toy embody-
ing the invention, and designad to travel in
Fig. 7 discloses a structure
wheréin 1s employed means for determin-
ing-a path of movement for the toy, but said
path is made variable. Fig. 8 is u sectional

view of a structure that will thove in nj

circle. Fig. 9 is a diagrammatic view illus-
trating various paths of movement that the
toy may have.

Specification of Leiters Patent.

Patented July 23,1912,

1910, Serial No. 547,148.

| Similar reference numerals designate cor-
| responding parts in all the figures of the
Fdrawings. ) ‘
Referring frst o the embodiment dis- go
cclosed in Figs. 1-—3 inclusive, it will be
neted that a rolling bady or casing or shell
10 is employed that is spherieal in form,
viz., n hollow ball, thongh it will be evi- -
dent that it is not necessary to have a true g3
sphere. This easing may be made of metal,
or other suitable material, that is light in
Dweight, and preferably comprises sections
11 and 12, secured together by an internal
tlange or band 13 that bridges the joint be- 7¢
tween said seetions. A pair of brackets 14,
ar other suitable supports arve artanged dia-
metrically opposite to each other within the
shell, aud journaled in these brackets, is a
shaft 15, one end of which preferably ter- 75
minates short of the easing wall, the other
end being angular in fort, as shown at 16,
and disposed at an opening 17 formed 1n
the casing wall.  This opening is for the
purpese of pernitting a winding crank 18 go
or kev to be fitted on to the angular end of
the shaft. The opposite end portiva of said
shaft is provided with a ratehet wheel 19,
the teeth of which are engaged by a deg 20
piveted on the adjacent bracket.  Loosely 85
hung en the shaft 15 ix a substantially U-
shaped motor frame 21, that is held against
longitudinal movement on the shaft by any
suitable means, as for instance, collars or
enlargenients 22 embracing one arm of the 9o
frame. .\ spring motor is mounted in and
carkied with this frame. and in the form
shown, comprises a shaft 23, to which is.
attoclied the inner end of a helieal spring
24, the outer end being connected by a pin 95
95 to the frame. Seeured o the shaft 23 4.
a eear wheel 26 that meshes with a pinlon
97 fast upon the shaft 15, The operation of
this structure Is substantially as follows:— _
If a winding deviee, as the crank 18, is ap- 100~
plied to the angular end 16 of the shaft 15
and the shaft revolved thereby, it will be
evident that the pinion 27 will be rotated,
thus rotating the gear wheel 26 and wind-
ing the spring 24, Tt will of course be ob- 105
vious that the tendency of this operation
will be to turn the entire motor with its
fyrame around the shaft, but the motor and
frame are made heavy enaugh so that they
Cwill not thus turn. “Fhe proper weight can 110
of conrse he determined by experiment, and
i the mechanism is not sufliciently heavy,
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or the spring has too much resistance, the

frame can be suitably weighted. Having
thus wound the spring, it will be evident
that if it is released, said spring; will retract,

“and thereby tend -to rotate the gear wheel

26, consequently revolving the pinion 27
and the shaft 15. This shaft, however, it
now held against rotation with respect t
the casing by the dog and ratchet devic -1
and 20. - Therefore, the casing is caused 't
revolve, and if placed upon a floor, of other
surface, will roll thereover. " In the form o
structure shown in Fig. 1, the sphere wil:
roll in a straight line, inasmuch as the fram
with the suspended motor is arranged cen
trally on the shaft 15. To cause this sphert

to move in a circle, it is only necessary te

place the frame and wotor near one “enc
of the shaft, as shown in Tig. 8. The di

‘ameter of the civenlar path of movement ean

of course be determined by the position of
the frame at one side of the conier of the
shaft.  Inasmuch as this is the only distine-
tion between Figs. 1 and 8, the same refer-
ence numerals have heen” applied to corre-
sponding parts of both, but 1t will be under-
stood that in-the arrangement shown in F ig.
8 the motor and its frame constitute the de-
flecting] weight for giving the casing or
sphere/ its lateral movement. A simple
weight/in the same locution wonld effect the
same results, as will be obvions.

In the above described embodiments, it

- will therefore be-clear that the means for
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fined curved path of

rolling the sphere or hody alse constitutes
means for determining its path when roll-
ing, but in order to enhance interest in the
device, said body or toy may he given a de-
a serpentine chavacter.
Thus in Fig. 4, is disclosed a spherical cas-
ing 28 having the supporting, winding, and
driving shaft 29 journaled diametrically

therein; which shaft is provided at one end

with a pawl and ratchet connection 30 with
the casing, and has its other end angular,
as illnstrated at 81 to receive a winding
device. A frame 32, hung from the shatt
29, supports the spring mofor 33 which is
geared, as shown at 34 to the shaft, so (hat
the mechanism, as thas fav deseribed, oper-
ates as a propelling mechanism in exactly
the same manner as that embadinent shown
in Figs. 1,2, 3 and 8. Tn this form of the
device, however, the means for -determining
the path of the body or:toy, 15 a-shifting
weight 35, preferably a ball of lead or other
heavy material, and this ball operates in. a
tunnel or guideway 36 formed within the

casing. Tt will of course be nnderstood that
the guideway or tunvel-can he arranged in |

various ways, but in any event, when the

‘sphere is rolling nnder the action of the

motor, the ball will remain at all times in
the lowermost portion thereof. At the same
time! it will be guided back and forth, thus

‘causing the toy to have

1,033,077

ausing a pendulum-like lateral swing for
the casing, and hence determining a serpen-
tine path for the same, as indicated in one

T ) s . :
of the dingrams of Fig. 9. The curvhture
of such path is determined not only by the

“arrangement of the gnideway 36, but also

by the velative weight of thehall 35 and-the
motor. In fact, a plurality of said balls
may be employed, so as to give a long ser-
pentine movement, or a mévement in which

the path is composed of clozed or overlap-

ping loops, as disclosed in Fig. 9. A slightly
different means for securing this serpen-
. . 2 Pl el
tine path of movement is shown in I'ig. 5.

In this form of structure, the spherical cas-

ing is illustrated at 87, and contains a shaft
38, on which is loosely mofinted a frame 39
having an arm 40 ‘extending therefrom.
The shaft 38 is journaled in brackets 41,
and one end of said shaft is squared, as
shown at 42, to receive a key or other turn-
ing device.” Connected to this shaft, is a
metor spring 43, an a gear wheel 44 1s also
attached to said sliaft. The gear wheel, 44
meshes with a pmion 45 on an arbor 46
journaled in the frame 39, and this arbor
arvies a gear wheel 47 meshing with a
pinion 48 fixed to one of the brackets 41 and
having a clearance over the shaft 38. The
sald arbor also has a beveled gear 49 mesh-
ing with a heveled gear 50 that is fixed to an
angnlavly disposed shaft 51 jorrnaled in the
frame 39, and ecarrying a cnrved sweep or
arm 52, that has secured to its free end a
weight 53, - With this mechanism, it will be
evident that when the shaft 38 is turned by
the Ikey. the spring 43 will he wound, and
preferably to avoid the.turning of the frame
and gearing, the ecasing has an opening 54,
through which can.be temporarily passed a
hnl(lh}g pin 5 that engages a pin 56 on the
arm 40,

shaft 38 will be rotated, thereby rotating the

arbor 46, and as said arbor will rotate the

gear 48, the casing will he turned and rolled
over the surface on which_ it is placed. At
the same time, the shaft 51 will be rotated,

thus sweeping the weight 56 aroind in a

circle and causing the sphere to ‘have a
double serpentine path of movement, and in
fact causing the same to describe the figure
8, as shown in one of the diagrams of Fig.
9. As will be understood, this form of the
invention necessarily includes the usual
pawl and ratchet device 38, having the
functions of the corresponding pawl and
ratchet in all other forms of the inventjon.
In Tig. 6, mechanism is disclosed for
a spieal path of
‘movement. In this form of structure, the
spherical casing is designated 57, and jour-
naled diametrically therein is the nsual
shaft 58, having an exposed angular end
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“wound. and the deviee is placed upon a floor
ov othe, surface, it will be evident that the
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59, whereby it may be rotated. A dog and
ratchet connection 60 is provided between
the shaft and the casing. Loosely hung
from this shaft is a frame 61, carrying a
sErin'g motor 62, geared as shown at 63 to
the shaft. The said shaft is furthermore
provided with a spiral groove 64, and a
weight 65 having a projection 65* engaging
in the groove, is suspended- from the shaft
59, and is of course moved along the shaft,
when .the latter is rotated. The parts are
so arranged that when the spring is un-
wound, the weight 65 will be at one end of
the groove 64. Consequently when the
shaft is turned to wind the motor, the
weight will be caused to traverse the shaft
to the other end of the groove. Upon plac-
ing the sphere or toy upon a surface and re-
leasing the shaft 58, therefore it will be ob-
vious that said shaft will be held in a tilted
position by the weight 65, and the sphere
will travel in a curved path having a gradu-
ally varying- diameter, inasmuch as the
welght will travel along the shaft. _
Finally, attention is invited to Fig. 7,
wherein a structure is illustrated having
means for determining a path of move-
ment for the toy, yet making such path vari-
able. A spherical casing 66 is employed,
in which is journaled the usual shaft 67,
having a dog and_ratchet connection 68
with the casing, and hung from this shaft,
is the frame 69 containing a motor 70
geared, as illustrated at 71, to the shaft 67.
The path determining weight or ball 68 1s
arranged loosely within the casing, and said
casing has a series of inwardly extending
fingers or projections 69, which engage the
ball upon the rolling movement of the cas-
ing, thus causing sald ball to roll to differ-
ent indeterminate positions .within the cas-

ing, and causing constant variations in the.

path of the toy.
From the foregoing,
construction, operation
tages of the herein described invention will
be apparent to those skilled in the art, with-

it is thought that the

and many advan-

8

out further description, and it will be un-

derstood that various changes in the size,

and minor detailsof con-

shape, proportion,
resorted to without de-

struction, may be

parting from the spirit or saerificing any of

the advantages of the invention.

Having thus fully described my inven-’

tion, what I claim as new, and destre to se-
cure by Letters Patent, is:— ,

1. ITn a toy of the character set forth, the
combination with a spherical casing, of .a
shaft journaled diametrically therein, a dog
and ratchet connection between the shatft
and casing, sald shaft having on. end
formed to receive,
a key, a frame loosely hung solely from the
shaft, a spring motor journaled in the frame,
said frame and motor being held against ro-
tation by their own weight and gearing con-
necting the motor and shaft.

9. In a toy of the character set forth, the

and being accessibic to,.
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combination with a rolling spherical body,

of a rotary shaft journaled in the body, a
motor geared to the shaft for rolling the
body, means other than the

when rolled and means for preventing rota-
tion of the shaft in one direction. '
3. In a toy of

shaft journaled therein and having an. ex-
posed end for rotating it with respect to the
body, a dog and ratchet connection between
the shaft and body, a motor loosely hung
from the shaft and geared thereto, means
movably mounted. within the body for de-
termining its path of movement when
rolled, and means engaging. said path de-
termining means for governing the direction
of movement thereof. o
In testimony whereof I hereunto aflix my

signature in the presence of two witnesses.

JOSEPH GERRISH AYERS, Jr.

Witnesses:
Warron BoureriE FULLER,
ANDREW' ALFRED BAKER.
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