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No. 794,654. .

UNITED STATES

Patented July 11, 1905.

PaTeENT OFFICE.

HERMANN ANSCHUTZ-KAEMPFE, OF KIEL, GERMANY.

GYROSCOPE.

SPECIFICATION forming part of Letters Patent No. 794,654, dated July 11, 1905,
Apnlication filed March 27, 1906, Serial No. 252,182,

To all whom it maly concermn:

Be it known that I, HErRMANN ANSCHUTZ-
Karmprrg, Dr. Phil., a subject of the German
Emperor, residing in Kiel, in the Kingdom of
Prussia, Germany, have invented certain new
and useful Improvements in Giyroscopes, of
which the following is a specification.

The present invention relates to a gyroscope
which is constructed particularly for use on
ships as a substitute for or as a means for cor-
roborating or correcting the magnetic com-
pass. It can, however, beemployed for other
purposes. In contrast with the devices of
this kind which have hitherto been known the
new instrument is distinguished by the gyro-
scope being carried by a float and by it not
being rigidly connected with the latter, but
by means of an elastic intermediate member,
and also by the connection of the driving-mo-
tor with the spinning body being likewise an
elastic connection, and, finally, by the center
of gravity of the system lying somewhat
deeper than Cardan’s point—z. e., the point
where the three axes of rotation intersect—
so that the system behaveslike a balance, and
consequently participates in the rotation of
the earth instead of, like Foucault’s pendu-
lam, being independent of the motion of the
earth and being fixed in space—. e., lagging
behind the rotation of the earth by an amount
depending upon the geographical latitude.

The invention is illustrated, by way of ex-
ample, in the accompanying drawings, In
which— o

Figure 1 is a part-sectional front elevation
of one constructional form, showing all de-
tails, while Fig. 2 is a part-sectional front
elevation showing a modified general arrange-
ment.

The ‘gyroscope comprises two spinning
bodies 1, which rotate about the same axis ¢ @
and which are set in rotation by a motor 2,
which in the embodiment illustrated is an
electric motor, though of course any means
for driving other than means adapted to be
driven electrically may be employed. In the
drawings one of the spinning bodies is shown
in cross-section and the other is represented
infrontelevation. Thespinning bodies,which
are accurately centered, are fastened on axles

8, which rotate extremely easily in the frame
4. In the case of the embodiment shown in
the drawings ball-bearings 5 are employed
for the axles 3. The pivots 6 are fastened in
the two side cheelks of the frame 4 and are
guided with the aid of ball-bearings 7 in the
bearer-brackets 8, which in their turn are se-
cured to the frame 9. The frame 4, with the
motor and the spinning. bodies, is conse-
quently revoluble about the axis 4 & and is
connected with the frame 9. If now this
frame 9 is so suspended that it can rotate
about an ‘axis ¢ ¢ at right angles to the axis
of the pivots 6, a system suspended after the
manner of Cardan arises.

The special suspension of the frame 9 about
its axis of rotation forms an important fea-
ture of the invention, as is mentioned above.
The said frame is suspended on a float 10,
which in the form shown is a ring which floats
on a suitable liquid ina vessel 11. The frame
9, and with it the whole gyroscope with the
other parts fastened on it, is supported on said
float by means of the disk 12. The disk 12
for its part is secured to a nave 18, which rests
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on a pivot 15, running on ball-bearings 14. .

The pivot 15 has a certain amount of upward
and downward play in its bearing, so that it
can-move in its axial direction to only a slight
extent. As can be seen from the drawings,
the vessel 11 consequently carries the whole
apparatus and is to be set up upon the sup-
port whose angular deviations from a given
line of direction are to be observed—. e., on
the ship. According to the constructional
form here represented the vessel 11 for the
float is attached to the frame 18 by the aid of
a ring 16, which is revoluble about pivots 17.
The suspension of the frame 9 on the pivot 15
is likewise effected in a special manner, which
forms one of the main features of the inven-
tion. The connection between 9 and 15 is,
namely, elastic, and by this arrangement the
continuous slight shaking of the ship, which
is due, for example, to the machinery on
board, is not transmitted to the gyroscope—
an essential condition for the reliable work-
ing of the same. In the case of the present

embodiment the connection comprises a pin
19, which is inserted in the frame 9 and which
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at the place where it enters the hole in the
vessel 11 possesses a projecting piece or pivot
20. The latter is connected with the pivot 15
by means of a spiral spring 21, a so-called
““flexible” shaft, or thelike. Anannularedge
992, which surrounds the pivot 20 with a cer-
tain amount of play, is fastened at the end of
the hole in the vessel 11. The pivot can con-
sequently set itself obliquely to the axis ¢ c.

Another important feature of the present
invention, as mentioned above, relates to the
means for connecting the motor 2 with the
axles3 of thespinning bodies. Theconnection
is likewise not rigid, but flexibly elastic, and in
the present case consists of a spiral spring 24.
For this purpose any coupling which permits
of a limited relative motion of the coupled
partscan be employed. Only by this arrange-
ment is it possible for the spinning bodies, the
exact balancing of which can be carried out
without excessive difficulty, to remain unin-
fluenced by the vibrations which the motor
must receive by necessity in consequence of
its mass being never absolutely symmetrically

‘distributed and the balancing of which is ex-

traordinarily difficult, if not impossible.
The manner in which the device acts will
now be entered into in detail. The frame 18
is set up at a suitable place, so that the appa-
ratus inclosed by a casing 25 is suspended
from the horizontal ring 16, and then the elec-
tric motor is connected in the electric circuit.
The current issupplied to the motor 2 through
a terminal 26 on the vessel 11, from which
terminal an insulated conductor 27 leads to
the brush 28. The latter slides on a slide-ring
29, mounted on and insulated from the pin 19,
and said slide-ring is connected through a con-
ductor 30 with the screw-terminal 31. An in-
sulated leaf-spring 32 is connected with the
latter, and said leaf-spring carries a contact-
screw 33. One of the pivots 6 on the frame
4 is hollow, and an insulated silver wire 34
passes through the same. The sct-screw 33
abuts against the end of said wire, whereas
the other end lies against a resilient contact

-85, which is connected with the one brush of
“the motor.

The other brush is connected
with the framework of the device, so that the
second terminal of the apparatus only re-
quires to be connected with the frame of the
instrument. If now the motor is started, its
armature begins to rotate, and the rotation is
communicated through the elastic couplings
94 to .the spinning bodies 1. It may be as-

-sumed that the axis ¢ ¢ of the motor and of

the spinning bodies is in a horizontal position,
(at right angles to the plane of the paper,)
whereas in the drawings it is drawn in a per-
pendicular position merely for the sake of

" elearer representation.

According to the well-known laws of the
motion of the gyroscope, the spinning bodies
of such an apparatus when they are once in a
state of rotation have the tendency to retain

%94,654

the once assumed direction of their axis in
space. The axial direction can consequently
be regarded as a fixed line of direction, by
which, for example, a ship can be steered ac-
curately, as when a compass is employed. If,
however, the apparatus, as would at first sight
follow by applying the ordinary laws of me-
chanics, 1s in neutral equilibrium—. e., if the
center of gravity coincides with Cardan’s
point, or, in other words, the point of inter-
section of the three axes @ @, b b, ¢ c—the axis
retains its direction in space. The device be-
haves like Foucault’s pendulum, and conse-
quently does not participnate in the rotation of
the earth about its axis, but, on the contrary,
exhibits a motion relatively tothe-earth. This

property, however, would render the instru-

ment almost unserviceable for nautical pur-
poses, as the apparent rotation of the instru-
ment with regard to the earth occurring in con-
sequence of the earth’s rotation would have to
be taken into account or compensated for by
clockwork or the like, an expedient which in
case the ship did not follow a constant course,
but described curves of any kind, might be en-
tirely impossible to carry into execution. The
important point, consequently, is to arrange
the instrument so that it participates in the
slow rotation of the earth, but indicates the
comparatively sudden changeés in the course
of the ship or other movable support on which
it is set up by not participating in the rotary
motion of the same. According to the pres-
ent invention the arrangement is such that a
certain amount of stability with regard to the
horizontal axis perpendicular to the axis of
rotation is given to the system of spinning
bodies. This can, for example, be effected by

placing the center of gravity of the whole sys--

tem somewhatlowerthan Cardan’spoint—. e.,
the point of intersection of the three axes.
The result obtained by this arrangement is
that thie spinning bodies when in the condition
of rotation experience an elevation when a
couple is applied to them, which elevation
leads to a precession of the instrument. This
precession, which is a constant and accurately-
determinable quantity, has for its object to
allow the apparatus to participate in the mo-
tion of the earth, whereas, on the other hand,
it does not share the ship’s motion, which is
executed in a short time. Thereby, of course,
an instrumental error arises which, however,
can be either neglected on account of its in-
significance or be taken into accountas a con-
stant quantity. The distance between the
center of gravity and the point of support de-
termines the magnitude of this error. In

practice the center of gravity must lie so near
to the point of support that the instrument
when brought out of its position of equilib-
rium can set itself again into the position of
equilibrium when it is not in a condition of
rotation, like a highly-sensitive balance. The
regulation of the position of the center of
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oravity can be effected in any desired man-
ner. In the embodiment represented adjust-
able weights 44 are provided for this purpose
It is ob-
vious that the arranging of such weights and

‘similar devices may be abandoned if the in-

strument is from the start so suceessfully con-
structed that the center of gravity has the de-
sired position.

In practice it will be extremely difficult to
get the two ends of the frame 4 and the spin-
ning weights 1 evenly balanced upon the axle

-6, and to afford means for balancing the parts

one end of the frame may carry a screw 45,
projecting toward the center, upon which a
balance 46 will be screw-threaded, so that the
balance-weight may be moved back and forth
until the equilibrium of the two ends is estab-
lished. '

It is evident that the construction repre-

sented could be varied in many ways without
the scope of the invention being exceeded.
" The. suspension on a float could finally be
modified in such a manner that the whole cas-
ing 25, containing the apparatus, is itself
formed as the float. Such an arrangement is
diagrammatically shown in Fig. 2 in part-sec-
tional frontelevation. The completely-closed
casing 25, which contains the apparatus, is
here shown in external elevation. It floats
in a suitable liquid, such as aleohol, in a second
vessel 36.
ing 25 is supported on a pointor pivot 37 with
any desired slight amount of pressure, depend-
ent upon the amount of friction admissible.
The pivot 37 runs in a stone 38. The stone
is arranged on the bottom of a receptacle 39,
containing mercury, so that the pivot 37 si-
multaneously serves as means for conducting
the electric current to the instrument. The
connection of the pivot 87 with the casing 25
is again effected by means of an elastic inter-
mediate member, such as a spiral spring 40,
so that the small vibrations of the vessel 36,
which is mounted on the ship, are not trans-
mitted to the apparatus.

The current can leave the apparatus simply
through a rod or wire 41, which dips into mer-
cury in the channel 42.

The reading of the indications of the appa-
ratus is provided for by arranging a compass-
card 43 over the vessel 11, Fig. 1, for the
float, and a pointer on the pivot 15. The ro-
tary movements of the same with regard to
the compass-card indicate the angle by which
the ship carrying the apparatus deviates at
the time from the direction of the axis @ a.

It has been explained above that one of the
main features of the present invention con-
sists in so arranging the apparatus that the
system of spinning bodies can set itself again
in the position of equilibrium, like a highly-
sensitive balance, when the spinning bodies
are stationary. Now it is obvious that this
property of a pendulum or balance can be

The buoyancy is such that the cas--

8

obtained by other arrangements and means
than by providing for the center of gravity
to be in a certain position. For exawple, the
position of the center of gravity could be so
selected as to coincide with Cardan’s point or
the point of intersection of the three axes.
In each case the motion of the horizontal axle
perpendicular to the axle of the spinning
bodies is not free, but is executed in opposi-
tion to the action of special forces, which when
the central plane of the spinning bodies which
is perpendicular to the axis of spinning is
turned out of the perpendicular produce a
couple tending to move the system back into
the vertical position like a pendulum, the ob-
ject being to bring about an elevation of the
spinning bodies, and consequently a preces-
sion of the instrument, which effect a parti-
cipation of the axle of spinning in the rota-
tion of the earth.

What I claimas my invention, and desire to
secure by Letters Patent, is— :

1. A gyroscope comprising in combination
a spinning body, power-actuated means for
driving the same, an axle supporting said
body, a frame carrying said axle, a second
frame revolubly supporting the former frame,
a support revolubly carrying said second
frame, the frame carrying the axle of the
spinning body being adapted when said body
is not spinning to oscillate about its position
of rest. ’

2. A gyroscope comprising in combination
a spinning body, power-driven means for driv-
ing the same, an axle supporting said body,
a frame carrying said axle, a second frame
revolubly supporting the former frame, a sup-
port revolubly carrying the second frame, the
center of gravity of the -spinning body, its
axle and the frame carrying the same being
lower than the point of intersection of the
axes of rotation of the spinning body and the
axes of rotation of the two frames, so that
the frame carrying the axle of the spinning
body is adapted when said body is not spin-
ning to oscillate about its position of rest.

3. A gyroscope comprising in combination
a spinning body, an axle supporting said body,
a frame carrying said axle, a second frame
revolubly supporting the former frame, a sup-
portrevolubly carrying said second frame and
a motor carried by one of said frames for
driving said spinning body, a frame carrying
the axle of the spinning body being adapted
when said body is not spinning to oscillate
about its position of rest.

4. A gyroscope comprising in combination
a spinning body, a motor for driving the same,
an axle supporting said body, a frame carry-
ing an axle, a second frame revolubly sup-
porting the former frame, a support revolu-
bly carrying the second frame, the center of
gravity of the spinning body, its axle and the
frame carrying the same being lower than the
point of intersection of the axes of rotation
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of the spinning body and of the two frames
so that the frame carrying the axle of the
spinning body is adapted when said body is
not spinning to oscillate about its position of
rest and means adjustably mounted on the
frame carrying the spinning body for adjust-
ing the position of said center of gravity.

5. A gyroscope comprising in combination,
a spinning body, means for driving thesame,
an axle supporting said body, a frame carry-
ing said axle, a second frame revolubly sup-
porting the former frame, a vessel containing
a liquid, a float floating on such liguid, and
carrying said second frame, the frame carry-
ing the axle of the spinning body being adapt-
ed when said body is not spinning to oscillate
about its position of rést, substantially as and
for the purpose set forth.

6. A gyroscope comprising in combination,
a spinning body, means for driving the same,
an axle supporting said body, a frame carry-
ing said axle, a second frame revolubly sup-
porting the former frame, a vessel containing
a liquid, a float floating on said liquid, elastic
means suspending the said second frame from
the said float, the frame carrying the axle of
the spinning body being adapted when said
body is not spinning to oscillate about its po-
sition of rest, substantially as and for the pur-
pose set forth.

7. A gyroscope comprising in combination,

a spinning body, means for driving the same,"

an axle supporting said body, a frame carry-
ing said axle, a second frame revolubly sup-
porting the former frame, a vessel containing
a liquid, a float floating on said liquid, a spi-
ral spring suspending the said second frame
from the said float, the frame carrying the
axle of the spinning body being adapted when
said body is notspinning to oscillate about its
position of rest, substantially as and for the
purpose set forth. :

8. A gyroscope comprising in combination,
a spinning body, an axle supporting the same,
a frame carrying said axle, an electric motor
mounted on said frame and having a driving-

794,654

shaft, elastic means connecting said driving-
shaft with the axle of said spinning body, a
second frame revolubly supporting the former
frame, a support revolubly carrying said sec-
ond frame, the frame carrying the axle of the
spinning body being adapted when said body
is not spinning to oscillate about its position
of rest, substantially as and for the purpose
set forth.

9. A gyroscope comprising in combination,
a spinning body, an axle supporting the same,
a frame carrying said axle, an electric motor
mounted on said frame and having a driving-
shaft, elastic means connecting said driving-
shaft with the axle of said spinning body, a
second frame revolubly supporting the former
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frame, a vessel containing a liquid, a float .

floating on said liquid, elastic means suspend-
ing said second frame from the said float, the
frame carrying the axle of the spinning body
being adapted when said body is not spinning
to oscillate about its position of rest, sub-
stantially as and for the purpose set forth.
10. A gyroscope comprising in combination
a spinning body, a motor for driving the same,
an axle supporting said body, 4 frame carry-
ing an axle, a second frame revolubly sup-

porting the former frame, a support revolu--

bly carrying the second frame, the center of
gravity of the spinning body, its axle and the
frame carrying the same being lower than the
point of intersection of the axes of rotation of
the spinning body and of the two frames so
that the frame carrying the axle of the spin-
ning body is adapted when said body is not
spinning to oscillate about its position of rest

65

70

75

8o

and weights adjustably mounted on the frame -

carrying the spinning body for adjusting the
position of said center of gravity.

In witness whereof I have hereunto signed
my name, this 10th day of March, 1905, in the
presence of two subscribing witnesses.

HERMANN ANSCHUTZ-KATMPFE.

Witnesses:

WoLbEMar Haupr,
Hexry HasPer.
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