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an internal circular portion provided with an internal
groove. The rotor is mounted on a shaft extending
diametrically across the circular portion with its ends
received in the groove. A ring is positioned in the
groove so as to be rotatable circumferentially of the
groove. The ring has diametrically spaced notches in
its inner periphery also receiving the ends of the rotor

shaft for maintaining them 180 apart in the groove.

The rotor can thus rotate about the axis of the rotor

shaft as a first or spin axis and also about the axis of
rotation of the ring which constitutes a second axis at

right angles to and intersecting the spin axis. By giving
the rotor an initial spin and then holding the support
structure in the hand and manually applying a torque
to the support structure and a third axes at right an
gles to both the spin and second axis, the rotor will
precess about the second axis and produce a torque
about the third axis opposing the manually applied
torque. By manually gyrating the axis of the applied
torque about the second axis at the same rate and in

the same direction as the precession of the rotor, the
opposite ends of the rotor shaft are continuously
pressed against the opposite sides of the groove by the
opposing torques and the precession is continuous and

causes the ends of the rotor shaft to roll on the sides
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of the groove in a direction which increases the rate of
spin of the rotor. A skillful operator can cause the
rotor to attain high speed of rotation about its spin
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2
the
applied
torque
is,
of
course,
exactly equal to the re
GYROSCOPECDEVICE
sisting torque produced by precession of the rotor. In
BACKGROUND OF THE INVENTION
any event, the operator soon learns to control the gyra
of the support structure of the device in ac
A considerable number of gyroscopic devices have tion
cordance
with the resisting forces he feels so that the
been provided in the past. Most of them have included rotor attains
a high speed of rotation about its spin axis.
a balanced rotor mounted upon a shaft which is jour
When
the
rotor has reached this high speed of spin,
naled at its ends in bearings in fixed positions in a ring gyroscopic device
becomes an active element when
or housing. The rotors of these devices have, for exam
in the hand. When the device is held lightly
ple, been given a high rate of spin about the axis of the O held
the fingers adjacent diametrically opposite
rotor shaft by pulling a string wrapped around the shaft between
of the tracks of the support structure, the rotor
or rolling along a stationary surface a small roller on a points
however, usually stop precessing and the device is
projecting end of the shaft. As long as the rotor con will,
passive.
attempt to hold the device rigidly in posi
tinues to rapidly spin, it will precess so that an end of its tion by Any
grasping it firmly with the hand will usually
shaft travels in a horizontal circle when the device is 15
supported at a point which is laterally displaced from result in the application of at least a slight torque about
third axis. This causes precession of the rotor
the center of gravity of the device and in a vertical the
producing a gyrating torque operating against the in
plane passing through the axis of the rotor.
stinctive resistance to movement provided by the hand
SUMMARY OF THE INVENTION
20 so that the rotor continues to precess and the device
in the hand. Any time the rotor tends to slow
In the gyroscopic device of the present invention, the gyrates
down,
it
can again be speeded up by the manual appli
rotor of the device can rotate in a support structure,
cation
of
the gyrating torque above discussed.
not only about its spin axis, but also about a second axis
It is therefor an object of the present invention to
at right angles to such spin axis. In addition, the struc provide
new gyroscopic device in which the rotor can
ture providing the rotation about the second axis in 25 not onlyarotate
about its spin axis but can also rotate
cludes two circular tracks concentric with the second
about
a
second
axis
at right angles to the spin axis, and
axis with one of the tracks positioned on each side of
in which the rotor can be made to increase in speed by
the ends of the rotor shaft so that these ends of the
rotor shaft can engage and roll upon the surfaces of the applying a torque about a third axis to cause the rotor
tracks. The tracks form part of a support structure in 30 by precess about the second axis and then manually
the form of an annulus or a housing surrounding the gyrating the axis of the applied torque about the second
gyroscopic rotor and such support structure also in axis at a rate equal to the rate of precession of the ro
cludes mechanism by which the ends of the shaft are tO.
maintained 180° apart on the tracks.
BRIEF DESCRIPTION OF THE DRAWINGS
By grasping the support structure in the hand and ap 35
FIG. 1 is an isometric view of a device in accordance
plying a torque about a third axis at right angles to both
the spin axis and the second axis, the rotor is caused to with the present invention;
FIG. 2 is a plan view of the body of FIG. 1 with parts
precess about the second axis in a direction which
tends to bring the spin axis into coincidence with the 40 broken away to show internal structure;
third axis and also causes the direction of rotation of
FIG. 3 is a fragmentary sectional view on an enlarged
the rotor about the spin axis to be the same as the scale taken on the line 3-3 of FIG. 2;
direction of the applied torque. This precession
FIG. 4 is a side elevation of a modified structure hav
produces a gyroscopic torque about the third axis re ing a transparent housing;
sisting the applied torque so that one end of the rotor 45 FIG. 5 is a vertical sectional view on an enlarged
shaft is pressed into contact with one of the tracks and scale taken on the line 5-5 of FIG. 4; and
FIG. 6 is a sectional view taken on the line 6-6 of
the other end pressed into contact with the other track.
The precession of the rotor about the second axis is in a FIG.S.
direction which causes the ends of the rotor shaft to roll
on the surfaces of the tracks in a direction which in 50

DESCRIPTION OF THE PREFERRED

EMBODEMENTS OF THE INVENTION
creases the speed of rotation of the rotor about its spin
axis. By manually gyrating the axis of applied torque
The gyroscopic device shown in FIGS. 1,2 and 3 in
about the second axis in the same direction and the cludes
support structure 10 and a rotor 12 mounted
same speed as the precession of the rotor about such ign a arotor
shaft i4 providing a spin axis for the rotor
axis, a continuous accelerating torque is applied to the 55 2.
rotor about its spin axis due to such precession of the
As shown in FIG. 3, the support structure 10 may in
rotor and the rolling of the ends of the rotor shaft upon clude
two identical ring members 16 and 18 positioned
the tracks.
so
as
concentric with each other and have ad
The opposing or resisting torque referred to can be jacenttosidebesurfaces
abutting each other. The ring mem
sensed by the operator and he soon learns togyrate the 60 bers 16 and 18 are secured
together by a retaining ring
supporting structure so as to keep the opposing torque 20 extending circumferentially
the ring mem
at a substantially constant maximum value. This occurs bers 16 and 18 and having edgearound
flanges
22 holding the
when the axis of the applied torque is maintained sub ring members together. The retaining ring
20 may, for
stantially perpendicular to both the spin axis of the example, be made of thermoplastic material
is
rotor and to the axis of precession of the rotor, and thus heat softened and the flanges 22 formed by which
pressing
in direct opposition to the torque caused by precession around the edges of the ring members 16 and 8, or
of the gyroscopic rotor. Except for very small resisting may be metal ring having the flanges 22 spun around
torques due to the inertia of the rest mass of the device,
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the outside edges of the members 18, or the flanges 22
may be omitted and the retaining ring 20 adhesively
secured to the ring members 6.
The ring members 16 each has a groove in an inner
side corner which provide a circular groove 24 in an

the gyrating torque applied by the operator is con
stantly resisted by an opposing torque about the third
axis 40 resulting from the precession of the rotor 12
about the second axis.

As is well known, if the rotation about the spin axis

inner circular portion 26 of the support structure 10.

36 is in the direction of the arrow 42 in FIG. 1, applying
a torque about the third axis 40 in the direction of the
arrow 44 in FIG. will cause the rotor 12 to precess

The ends 28 of the rotor shaft i4 are reduced in diame

ter and are received in the groove 24 with a loose fit so
that these ends can make rolling contact with the side
surfaces of the groove 24. These side surfaces of the
groove thus form circular tracks for the ends 28 of the
shaft, the tracks being positioned on opposite sides of
such ends. The groove 24 also contains a ring element
30 which fits the groove 24 with sufficient clearance
that it can rotate circumferentially of the ring element
in the groove 24. The ring element 30 has diametrically
spaced notches 32, shown most clearly in FIG.2, which

4.

sion of the rotor 12 about such second axis 38 so that

10 about the second axis 38 in the direction of the arrow

5

46 in FIG. 1, since the spinning rotor of the gyroscope
will always precess in a direction about the second axis
38 which tends to cause its spin axis 42 to align with the
third axis 40 about which the torque is applied so that
rotation of the rotor about its spin axis 36 is in the same

direction as the application of the torque about the

receive the reduced ends 28 of the rotor shaft 14. It will

third axis 40. This precession of the rotor produces the
resisting torque about the second axis 40 which op
poses the applied torque indicated by the arrow 44.

about the second axis 38 at the same rate as the preces

energy of rotation of the rotor 12. By practice an

be apparent that the ring element 30 and notches 32
The left-most end of the rotor shaft 14 in FIG. 1 is
permit the rotor to rotate about the central axis of the
ring element while maintaining the ends of the rotor shown in FIG. 3. The direction of the force applied to
shaft 14 spaced 180° apart in the groove 24. As shown the end 38 of the rotor shaft through the support struc
in FIG. 3, the inner peripheral surfaces of the ring ture 10, due to the applied torque shown by the arrow
members 16 and 18 may be frusto conical or spherical 25 44 in FIG. 1, is indicated by the arrow 48 in FIG. 3. The
to provide a support member of minimum size and at equal resisting force exerted by the left-most end 28 of
the same time provide clearance for the rim of the rotor the rotor shaft 14 due to resulting precession of the
12 shown in FIGS. 1 and 2.
rotor 12 is indicated by the arrow 50 in FIG. 3. These
It will be apparent that the rotor 12 of FIGS. 1 and 2 30 two opposing forces indicated by the arrows 48 and 50
can be given an initial spin by holding the support cause the left-most end 28 of the shaft 14 to be pressed
structure 10 of the device in one hand and rapidly mov against the lower surface of the groove 24 in FIG. 3. It
ing the other hand in a direction perpendicular to the will be apparent from FIGS. 1 and 3, that the preces
shaft 14 in a path which engages the palm of the hand sion of the rotor shaft about the axis 38 of FIGS. 1 in
with the rim of the rotor. Alternatively the shaft 4 may 35 the direction of the arrow 46 and the opposing forces
have a hole 34 extending diametrically through the indicated by the arrows 48 and 50 will cause rolling of
shaft as shown in FIG. 2 and one end of a string may be the left-most end 28 of the shaft 4 on such lower sur
inserted through such hole and the string wrapped face of the groove 24. Throughout wide ranges of
around the shaft. Pulling the string will then spin the diameters of the end 28 of the shaft 14 and wide ranges
rotor 12.
40 of rates of rotation of the rotor 12 about its spin axis 36,
The outer peripheral surface of the support structure this rolling will cause the rate of rotation of the shaft 14
10 can then be grasped between the thumb and fingers, and rotor 12 about such spin axis in the direction of the
preferably with the shaft 14 of the rotor 12, i.e., the arrow 42 of FIG. 1 to increase. An exactly similar ac
spin axis of the rotor, in a substantially horizontal posi tion takes place at the other end 28 of the rotor shaft 14
tion and the hand above the device. The support struc 45 to cause such end to be pressed against the upper or op
ture 10 can then be manually given a gyrating motion in posite side of the groove 24 such that precession of the
rotor 12 in the direction of the arrow 46 of FIG. 1 will
either direction so that the movement of the second
axis 38, i.e., the axis of rotation of the ring element 30 cause the other end of the shaft 14 to roll in the op
in the groove 24, follows approximately the surface of a posite direction on such upper surface to thus also aid
cone having its apex above the device. A resisting 50 in causing the rotation of the rotor about its spin axis to
Ce3S.
torque due to precession of the rotor 12 about the
This increase in the speed of rotation of the rotor
second axis will be felt whenever the manual torque
producing the gyrating motion has a substantial com about its axis produces a torque on the rotor about the
ponent about a third axis 40 at right angles to both the 55 second axis 38 transmitted from the support structure
first or spin axis 36 of the rotor and the second or 10 through the ends 28 of the rotor shaft 14. This
precession axis 38 of the rotor. The axis 40 of any re torque resists the above described precession of the
sisting torque thus gyrates with the rotor in its preces rotor 12 about the second axis 38. An equal opposing
sion about the second axis 38 and if the gyrating move torque is produced by the rotor by precession of the
ment given to the support structure 10 is such that a 60 rotor also about the third axis 40 in the direction of the
torque supplied by the operator is also gyrated about arrow 44. This means that the torque applied manually
such second axis 38, at the same rate as the precession to the support structure 10 about the axis 40 in the
of the rotor about the second axis, the rotation of the direction of the arrow 44 and resisted by a torque
rotor about the spin axis 36 of the shaft 14 will in resulting from precession of the rotor about the second
crease. The operator feels the torque produced by 65 axis 38, does cause some rotation of the support struc
precession of the spinning rotor 12 and soon learns to ture about the axis 40 in the direction of the arrow 44.
apply a torque about the third axis 40 which gyrates Work is thus performed by the operator to increase the
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operator can cause the rotor 12 to attain a high rate of
rotation about its spin axis 36. As the rate of rotation of
the rotor about its spin axis increases, the opposing
torque felt by the operator and the required rate of 5
gyration of the support structure 10 both increase until
the operator no longer has the strength or agility to
further increase the rotation of the rotor about its spin
axS.
A modification of the support structure for the gyro 10
scopic device is shown in FIG. 4. Thus the support
structure may be in the form of a housing 52 which
may, for example, be made of transparent material il
lustrated in FIG. 4. The support structure may have one
element 54 which is substantially semispherical and 15
another element 56 which is ring-shaped and has an
open top portion 58 providing access to a rotor 60 in
order to enable the rotor to be given an initial spin.
A modified structure for supporting the ends of the
rotor shaft 62 is shown in FIGS. 5 and 6. This structure 20
includes a ring element 64 positioned in a groove 66
formed between the support elements S4 and 56 in the
same manner as the groove 24 of FIGS. to 3. The ring
element is provided with notches 68, each having a 25
conical bottom end surface 70 in which a bearing ball
72 is positioned. The ends of the shaft 62 are each pro
vided with a socket 74 receiving and fitting the other
side of the bearing ball 72. The ring element 66 has suf
ficient resiliency that, under conditions in which there 30
is substantially no torque exerted between the ends of
the rotor shaft 62 and the support structure 52, the
ends of the shaft 62 are held in the position shown in
FGS. 5 and 6 so that these ends of the shaft are out of

contact with the side surfaces of the groove 66 in the
support structure 52 and out of contact with the sides
of the notches 68. This provides an antifriction bearing

35

for the rotor shaft 62 under these conditions so that the

rotor continues to spin for a greater length of time than 40
in the structure of FIGS. 1 to 3. The resiliency of the
ring 66 is, however, such that any substantial torque
between the ends of the rotor shaft and the support
structure about an axis corresponding to the axis 40 of
FIG. , will cause the ball 72 to move from its central

45

position shown in F.G. 5 so that the shaft 62 can con
tact the side surfaces of the groove 66 to cause the
device to operate in exactly the same manner as the
device shown in FIGS. 1, 2 and 3. It will be apparent
that the beating structure shown in FGS. 5 and 6 can 50
be employed in the device of FIGS. 1, 2 and 3 as well as
the device of FIG. 4, and that the support structure for
the rotor may have any desired outer shape including a
spherical shape with a cover for completing the spheri
55
cal shape.
I claim:
i. A gyroscopic device comprising:
a balanced gyroscopic rotor having a shaft providing
a spin axis for said rotor;
support means for said rotor including housing 60
means extending continuously around said rotor
and enclosing at least a portion of the rotor and
also including means for receiving the ends of said
shaft for rotation of said rotor about said spin axis 65
and providing for rotation of said rotor relative to
said support means about a second axis at right an
gles to said spin axis;

6
said housing means including continuous circular
track means concentric with said second axis and
positioned on opposite sides of and adjacent the
ends of said shaft means for rolling contact by the
ends of said shaft when a torque is applied to said
support means about a third axis at right angles to
both said spin and second axis to cause precession
of said rotor about said second axis.
2. The device of claim in which:

said support means includes means for maintaining

the ends of said shaft spaced 180° apart on said
track means.
3. A gyroscopic device comprising:
a balanced gyroscopic rotor having a shaft providing
a spin axis for said rotor;
support means for said rotor including means for
receiving the ends of said shaft for rotation of said
rotor about said spin axis and providing for rota
tion of said rotor relative to said support means
about a second axis at right angles to said spin axis;
said support means including circular track means

concentric with said second axis and positioned on

opposite sides of and adjacent the ends of said
shaft means for rolling contact by the ends of said
shaft when a torque is applied to said support
means about a third axis at right angles to both said

spin and second axis to cause precession of said
rotor about said second axis;
said support means also including means for main
taining the ends of said shaft spaced 180' apart on
said track means;
the support means also having a circular interior por
tion and the means for receiving the ends of said
shaft including an internal groove in said circular
portion concentric with said circular portion, and
having sides providing said tracks.
4. The device of claim 3 in which:
said support structure has a ring element positioned
in said groove for rotation in said groove about
said second axis;
and said ring has diametrically spaced notches in its
inner periphery also receiving the ends of said
shaft for maintaining said ends of said shaft spaced
180 apartin said groove.

5. The device of claim 4 in which:

said support means includes an annular shaped
member surrounding said rotor and concentric
with said second axis and also having said groove
in its inner surface.
6. The device of claim 4 in which:

said support means is a housing enclosing at least the
major portion of said rotor.

7. The device of claim 4 in which:

said support means has bearing means for holding
the ends of said shaft out of contact with said
tracks when substantially no torque about said
third axis is applied to said support means and for
permitting the ends of said shaft to engage said
tracks when substantial torque is applied to said
support means about said third axis.

8. The device of claim 7 in which:

said bearing means includes a bearing ball at each
end of said shaft;
said ends of said shaft each having a socket for main
taining a corresponding bearing ball centrally of

7
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said shaft and the bottom of each of said notches in
said ring having a conical socket for receiving said
corresponding bearing ball;
said device including resilient means for resiliently
urging said conical sockets and the corresponding 5

8

resiliently urge said shaft away from the sides of
said groove and said notches.
9. The device of claim 8 in which said ring con
stitutes said resilient means.

balls toward each other axially of said shaft to
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