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This invention relates to gyro: stabilizers for
use particularly with hand-held instruments such
as-binoculars, sextants, cameras and the. liKe.

Users. of hand-held instruments of the charac-
ter described usually, have great difficulty in.se-
curing g sharp image of the object under observa-
tion . within the line of sight because of instru-
ment vibrations resulting from hand tremor or vi-
bration, or.other motion which . blur the image.of.
the observed object or target sufficiently to make
it so hazy as to destroy its clarity completely. This
is especially true where high magnification is
present. because it emphasizes the effects of
tremors, vibrations or other outside motion. An
object and feature of the invention is to provide
a simple gyroscopic stabilizer arrangement which
is attachable to sighting devices of the character

described and. which. will efféctively eliminate.

tremors or vibrations, eliminate the haze or blur
to. produce. a well defined image and to provide
increased acuity of the image in the field of view.

In fact, provision of such an arrangement. often.
requires refocusing of the sighting device. after.

its application because the blur. or haze rendered
it impossible to focus accurately prior.to applica-
tion of the stabilizing means.

. Another object and feature of the invention is
to. provide simple stabilizing structure that. is
readily and quickly attachable to and detachable

from existing sighting. devices. without material.

modification of the latter.

A further object and feature of this invention
is to provide simple means for supplying motive
power to the stabilizing device.

Other objects and. features. of the invention. :

will - become . apparent from the following. speci-
fication and drawings wherein:

Fig. 1 is a side elevational.view. of binoculars
equipped with a stabilizing device of. this inven-
tion;

Fig. 2 is an end elevational view of the. device
of Flig. 1 viewed from the left;

Fig, 2a is a similar end elevational view of a
modified construction;

Fig. 3 is a longitudinal section of the stabiliz~.

ing device of Figs. 1.and 2;
Fig. 4 is g transverse section taken along line

4—4 of Fig. 3 and viewed in the direction of the:

arrows;

PFig. 5 is a side elevation of a sextant-to which:

a.stabilizing device embodying.the-invention-has
been gttached;
Fig. 6-is a section taken-along line.6—=6:0f Fig;
5.and viewed in the-direction of -the arrows;;
.. Pig. 7 is a.side elevation. of a.camera to which
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2.
stabilizing devices emboedying the invention have
been attached;

Fig. 8 is an end elevation seen from-the:right
of Fig.7; and

Fig. 9 is a diagrammatic view of an electric
circuit for operating the gyros.

In the drawing, {§ denotes as a sighting device:
binoculars of conventional construction embody-
ing g pair of lens systems i1 with eye pieces 12
supported symmetrically relative a center rod (3
which latter carries the usual focusing screw
and knob (£,

A gtabilizing unit |5 adapted to stabilize the:
binoculars: 10 about both pitch and yaw axes is
securad to the binoculars 10. This ynit (5 -con-
sists of 2 tubular casing {6 to which a securing
bracket {7 is attached in any desired way. The
bracket {7 has a hook-like clamp (8 at its outer
end that may be hooked about the center rod:
12 of the binoculars and clamped in place by a
set screw {9 to maintain the container or casing:
i6 in a removably fixed position relative to the
binoculars with its axis parallel to the sighting
axis of the sighting device, e. g:, axis of rod 3.

3 In Figs. 14 inclusive, the- casing is underslung

relative to the binoeculars. This is not essential’
as it may be located elsewhere.

A pair of spaced-apart gyros A and B are
mounted in the casing 18, These gyros comprise
gyro frames 28, 2556 which are rotatively sup-
ported on pairs of trunnions 22q, 22b so that the
respective frames 20q, 290 may rotate freely about
the axes that are perpendicular to each other. In
the embodiment shown, the axis of the trunnions

. 22a is horizontal and that of trunnions 22b is

vertical. Electrically driven gyro rotors 24a. 24
are supported, the first from frame 20a and the
other from frame 20b. The axes of the two-ro-
tors 24a and 24b are perpendicular to the axis
of the trunnions 22¢ and 22b of the respective:
frames 20a and 208b.

The electric stator windings (not stiown) of the
gyros A and B are mounted in suitable manner
in:the respective frames 28q, 285 and their ter-
minals 28a, 27, 28a and 28D, 215, 28D, insulated:
from each other, are connected by non-movement:
interfering light springs 2%a, 38a, 3ia and 29b,
300, 31D in parallel to wires 32q, 33a, 34g and:32b,
33D, 34b of three wire cables §%a, 35b. The wires
of these cables at their opposite ends: are con-.
nected to.an inverter 35 which delivers alternata.
ing current of required voltage and frequency-to:
the wires of cables 35a and 35b and is powered
by a battery 37. A conventional switch 38 con-
trols: the. current . supply- of inverter: 36.. Qther
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simple means for supplying electric or other mo-
tive power to the rofors may be utilized. For
example, the motive power may be direct as well
as alternating current, or, as is known in the art,
compressed air may be utilized to drive the rotors.

The action of the stabilizer can be considered
first for a single gyro. The stabilization axis is
defined as that axis of the instrument which the
particular gyro under discussion is stabilizing.
The gyro action is such that at all times, the
torques about the stabilization axis are in bal-
ance with the precession rate of the gimbal axis
and torques about the gimbal axis are in balance
with the precession rate about the stabilization
axis. Any tendency of the instrumeni to rotate
about the stabilization axis produces a torque
causing a proportional precession rate of the
gimbal axis. The torque required in producing
this precession represents the familiar “gyro
rigidity” being applied to the stabilization axis.
Without the spring restraint on the gimbal, the
instrument would be unable to follow (panoram,
track) an object in steady rotation since the
“gyro rigidity” would hold back the instrument
until the gimbal deflected to its stop. With the
spring restraint, the gimbal rotates against the
spring until a torque is obtained about the gim-
bal axis to balance any “tracking” precession rate
about the stabilization axis. The spring restraint
allows torque free tracking about the stabiliza-
tion axis. When the bincculars, etc., come to
rest after tracking, the spring insures that the
gimbal returns to its undeflected position.

With the spring restraint, the precession rate
about the gimbal axis occurs not in steady state
tracking but during changes in {racking rate.
Thus torques are provided about the stabiliza-
tion axis which are proporticnal to and act
against accelerations of the stabilization axis.

Since the gimbal deflection against the spring
restraint is proportional to the tracking rate, it
is necessary to design the spring so that the gim-
bal does not hit its stop at the maximum design
tracking rate. On the other hand, too stiff a re-
straint reduces the amount of gyro precession
and hence precession rate available to provide
torques against the accelerations about the sta-
bilization axis. Similar considerations apply to
a second gyro and hence the springs of both gyros
herein described must be adapted to meet the
foregoing requirements.

Operation

In operation, the casing 16 containing gyros A
and B is secured to the center rod I3 of the
binoculars {0 by clamp i8 and clamp nut 19 with
its axis parallel to that of shaft or rod 13. The
switch 38 is turned on supplying electric power
to drive the gyro rotors 24a and 24b. Since the
gyro frames 20a and 29b of the two rotors are
supported for rotation on perpendicular axes, the
gyro A comprising frame 20¢ and rotor 24q acts
to stabilize the binoculars 10 about the yaw axis
Y-—Y (Fig. 2) while gyro B comprising frame 200
and rotor 24b acts to stabilize the binoculars (0
about the pitch axis P—P (Fig. 2). In conse-
quence, the binoculars 10 tend to remain steady
on the line of sight from eye B to object D and
to resist positional changes regulting from trem-
ors, vibrations or other unsteadiness. The ob-
ject D, therefore, is sharp and neither blurred
nor hazy.

Modified construction (Fig. 2a)
It is not essential that the gyros A and B be
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mounted in a single casing. Each, as shown in
Fig. 2a, may be mounted in separate casings 16a
and i6b. These casings 16a and (6b are then
removably mounted from the binocular frame,
one 16a being supported, for example, from one
of the two lens systems and the other {6b being
supported from the second of the two lens sys-
tems, The casings are so positioned that axes
of rotation of the two rotors 24q and 24b of the
gyros A and B are parallel with the line of sight,
while the gyro frames carrying the rotors are
supported for rotation on mutually perpendicular
axes in the same way as when both gyros A and
B are carried within a single casing (6. Cen-
tralizing springs like those of Figs. 1 to 4 are
utilized for the same purposes.

Operation is substantially the same gyro A
stabilizing the binoculars about the yaw axis and
gyro B stabilizing the binoculars about the pitch
axis.

Modification (Figs. 5 and 6)

As shown, in Figs. 5 and 6, the stabilizer casing
i6c embodyineg the gyro structures of Fig. 3 de-
scribed above may be utilized on other sighting
devices, for example, on the sextant 40 by at-
tachment of the securing bracket (7c fo the
handle of the sextant by a screw (8¢ so that the
stabilizing unit is supported and has its axis ex-
tending in parallelism with the axis of the sex-
tant’s eyepiece 41.

Modification (Figs. 7 and 8)

As shown in Figs. 7 and 8, the stabilizing unit
16d embodying the gyros A and B hereinbefore
described is utilized for stabilization of a movie
camera 45 about the pitch and yaw axes, for ex-
ample, by screwing a threaded portion I18d of
its securing bracket 17d into a threaded socket
46 in the casing 47 of the camera and secured
thereto by lock nut 19d to maintain the gyro
casing secured relative to camera casing 41 with
its axis parallel to the axis of the camera lens
systems 48 and substantially coplanar therewith.
Optionally, a third gyro C within a separating
casing [6e is supported from the camera casing
in similar manner. If desired, this third gyro C
could be within casing i6c. The rotor 24c of
this third gyro C is normally vertical within the
gyro frame 20c. The latter in turn is mounted
for free rotation in bearings (not shown) on pairs
of trunnions 22¢ so that the frame 20c may ro-
tate about an axis perpendicular to the axes of
the frames 20g, 20b of the other two gyros A
and B. This third gyro then acts to produce
stability about a roll axis Z—Z. The third gyro -
could he used with each of the earlier modifica-

- tions as well.
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Either in the case of the sextant 40 or camera
45, the stabilizing gyros within casings (6¢c or
i6d act to stabilize the devices to which they are
attached relative to pitch and yaw axes and these
actions tend to hold the ohject sharply defined
resisting blurring or haze that would be caused
by tremors, vibrations or other unsteadiness. In
addition, if the third gyro C is added, additional
stability on the roll axis is provided.

The use of stabilizers as described is indicated
in conjunction with other sighting devices where-
in it is desirable to maintain a sharp image in
the line of sight.

The electric circuit is illustrated diagram-
matically in Fig. 8. Therein the field coils C of
the stators are connected by wires 32a, 33a, 34a
and 32b, 33b, 34b in parallel to the inverter 36
which in turn is connected to the battery 37
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through switch 38 thereby providing A. C. supply
to these coils from the direct current source 31.
D. C. supply may be used if the gyro motors are
adapted for D, C. operations. In the alternative,
the rotors may be driven by compressed gas, or
spring windings, or in other suitable ways.

While specific embodiments have been dis-
closed, variations in structural detail within the
scope of the claims is possible and is contem-
plated. There is no intention, therefore, of limi-
tation to the exact details shown and described.

‘What is claimed is:

1. In combination with a sighting device, a
tubular casing, a securing member attached to
said casing and means thereon for attaching it
to said sighting device to maintain said casing
with its axis parallel to the sighting axis of said
device, a gyro frame within said casing, means
for supporting said frame within said casing for
rotation about a horizontal axis, a rotor rotatively
supported by said frame for rotation about an
axis perpendicular to the axis of rotation of the
frame, a second gyro frame within said casing,
means for supporting said second frame within
said casing for rotation about a vertical axis, a
rotor rotatively supported by said second frame

for rotation about an axis perpendicular to the

axis of rotation of said second frame, and spring
restraint means for each gyro frame.

2. In combination with a sighting device, a -

tubular casing, a securing member attached to
said casing and means thereon for attaching it
to said sighting device to maintain said casing
with its axis parallel to the sighting axis of said
device, a frame within said casing, means for
supporting said frame within said casing for ro-
tation about a horizontal axis, a rotor rotatively
supported by said frame for rotation about an
axis perpendicular to the axis of rotation of the
frame, a second frame within said casing, means
for supporting said second frame within said
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casing for rotation about a vertical axis, a rotor
rotatively supported by said second frame for ro-
tation about an axis perpendicular to the axis
of rotation of said second frame, spring restraint
means for each frame, and driving means for ro-
tating the two rotors.

3. In combination with a sighting device, a
tubular casing, a securing member attached to
said casing and means thereon for attaching it
to said sighting device to maintain said casing
with its axis parallel to the sighting axis of said
device, a frame within said casing, means for
supporting said frame within said casing for
rotation about a horizontal axis, a rotor rota-
tively supported by said frame for rotation about
an axis perpendicular to the axis of rotation of
the frame, a second frame within said casing,
means for supporting said second frame within
said casing for rotation about a vertical axis, a
rotor rotatively supported by said second frame
for rotation about an axis perpendicular to the
axis of rotation of said second frame, spring re-
straint means for each frame, a source of elec-
tric power, electrical driving means for said
rotors, and electrical connections between said
source and driving means. .

THEODORE W. KENYON.
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