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UNITED STATES

1,529,720

PATENT OFFICE.

- THEGDOE ROSENBAGH, OF BERLIN, GERMANY.

MECHANISM FOR SUPFORTING MAGNETICALLY GYROSCOPHL

Application led September 1, 1681, Serial No, 497784,

To all whoin it way conceriii :

Be it known that I, Taropok RosENBatsL,
of Germiany, and residing at Berlin, Ger-
many, have invented certain hew ahd tseful
Improveiietits in & Méchanism for Support-
ing Magnetically Gyiroscopes (for twhich I

have filed applications for patent in Ger-

many, Jan. 30, 1920; Germany, Feb. 20,
19205 and France; Jail. 29; 1921); of which
the following is a specification. .

This invention relatés to improvements in
a mechanismi for magnetically stibilizing
gyroscopes and the object 6f the invention is
to provide ah apparatiis it which the gyro-
stope or gyroseopes are suspended in such a
manner that the muisses may bé turhed on
several axes. o _

With this and other objeets in view the in-
verition consists of an iniproved combination
of parts hereinafter fully deseribed in the
specification ahd pointed out in the cliims
forming a part of this specification.

The imvention is clearly illustrated in the
accompanying drawings, in whichi— =

Fig. 1 is 4 side élevation of the inivention
ih conttection with one gyroscope; oot

Fig. 2 is'a top plan view thereof; and

Fig. 3 is a top plan view parly ih section
of a system conttining two gyroscopes in
connection with mechanism for magnetically
stabilizing the same. ]

Referring now, more particularly, to the
dccompanying drawings there is provided a
Potary mass & pivoted in the innér frameé or
ring' 4, the frame b being motited for hori-
zontal rocking movement as at b* b2 in tlie
rectangular outer frame ¢, the latter revolv-
ing in turp on the standards d by resson
of the horizontal axis ¢%. Attached to the
lower part of the rectangular frame ¢ aré the
eleetromagnets ¢ and f while the circuldr

plate ¢ is cairied by the top of said frame ¢

foi a purpose that will appear. Beycnd the
path of swinging niovemeént of the fraine »
aitd the parts cairicd thereby are. armature
piéees & and 4, the samie beiiig arranged op-
posite to the magiiets ¢ and f for coaction
theréwith. A lever & is fixed to the upper
journalling titnnion 6f the inner frame b
and carries eonducting pitis 7 and m whigh
move back and forth on the plate ¢ in di-
rections corréesponding to the movemerts 6f
the gyroscope. The levér % is insulated
from its support by a disk 7 of non-condiict-
ing material. On the plate ¢ are diranged
i civculat seties a plurality of spaced con-

taets; 0; p; ¢; and » for toacting with the -

pins 7 and . Condicting wires ¢* cxtend
from the contacts o and p and ceoniéct with
a souree of eléctiieity such as 4 battery s; the

latter in turn being apranged In ciréuit

with the coils of the miugiets ¢ and j by
wires s'. The othé¥ contiets ¢ and » ave

eleetrically coiifiected with thie dpposite enids

of the coils of the ‘nagnets é and f by con-
ducting ires e* tliefshy completig e
ciretiits between the contiicts dand the miag-
The stabilizing feature of the rechanisin
is effected in the following fnatiner. Az im-
pulsé deting on thé systein révolving oii the
axis ¢° ifidicated in the drawing by the dr-
row £ is equél to a stitic oment M to the
same axis. In oppesition to the piessure the
gytoscope remains sibstantially stationary
while the frame ¢ rocks countér-clockwisa oa
the vertical axe§ 5% b? éatising the pins 7 and
m to engage the cohtacts o and ¢ theréby
closing the - e¢orfesponiding eircuits. This
actioll energizes the inagnets causing thei
to attract the armature pieces for reversing
the rocking moveniént of the framé ¢ there-
by producitig another mioment M opposite
to the moment M which; if M* is greater than
M; forces the gyroscope to swing back until

tions, whereupon this operdtion may be re-
peated or continiied. In conseqiience of the
coaction just meéntioned the electric éivcuits

are alternately made and broken for the oo

salte Of earrying the impulses indicited by
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the pins have redclied their neiitral posi-
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~In Fig. 8 4 stabiliZing system is .hown

containing two or more gyroscopes. The.

_rotary masses u and o are pivoted in the

rihgs 0 and @ thé ldtter i tuit being piv-

93

oted in the duplex rotating frame yoon the

axis 2. Radidally of the vertical dxis 2 are
electromagiets @, &%, ¢ and d; the litter
being affixed t6 the fraie.i. The magnets
d' and ¢t dct as the stabilizers for the Fotary
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body # on the oné side while the magnéls

bt and d* det as stabilizers for the rotdry
body @ on the other side and as 4ppareiit
thése magnets may be electrically connected

With the rings w and ¥ by civeuits of & char-.

acter similar to thosé represerted by the
form shown in Figures 1.and 2. Beyond
the path e of swinging movement of the
gyroscopic system an iron ring f is opposed.
to.the four magiets at, 5%, ¢* dnd dt in siich
d mafner that the lilies of maghétic power
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" must be directed tangential to the center of

~ers illustrated with a system of two gyro--
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the swinging, that is to say, the iron ring
representing the stabilizing system must lie
either below or above the plane of the mag-

netic poles.
~ Owing to the use of the magnetic stabiliz-

scopes, such as shown in Fig. 3, the idea in
matter ‘will be easily understood. The main
purpose of the invention is the mechanism
for magnetically stabilizing the gyroscopes
and by reason of the mounting of the mecha-
nism the gyroscopes are allowed perfect lib-
erty in revolving within the stabilizing
mechanism without the possibility of con-
tact.  In addition all impulses acting on the

apparatus of rotating masses immediately

produce reactionary impulses working from
one system to the other by magnetic attrac-
tion. . The peculiarity of this invention is
the fact that within the same system several
gyroscopes are simultaneously arrested from
without by magnetic impulses since the ro-
tating masses lave the tendency of evading
the impulses falling upon them rectangular-
ly and of thus producing magnetic powers
counteracting and annulling the primary
effect. until they have reached again their
normal positions. : ,

Under the four axes in the drawing ¢*, A%,
¢t and %, the axis ¢g* is distinguished by tall-
ing in with the symmetrical plane of the
vertical direction whereupon it may be
ealled the symmetrical axis of the system.
The axis A® is rectangular to the symmetrical
axis ¢* while the axes ¢! and %* again inclos-
ing with the symmetrical axis angles of 45°
‘are. situated parallel of the rings of the ro-
tary bodies.” The direction of the move-
ments of the gyroscope may be derived from
the tendency of the rotating masses slowly
to enter with their swinging planes into
the directions of impulses applied therefor.
The fettering of the system to the axis &* is
effected by the rotary body w supported by

. the magnets o and ¢, the fettering to the

axis 4 by the rotary body v supported by

the magnets b* and ¢*. Impulses around the .
axis A! must produce: symmetrical move--

ments while impulses to the axis g* effect
divergent positions of the gyroscopes.

One may obtain a new and useful result
from the magnetic stabilizing - mechanism
represented in Fig. 8 by providing the ro-

tary bodies % and v with a fixed syminetric

‘angular elevation. - In consequence thereof

from the rotation of the two gyroscopes an-
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nulling each other within the system until
a resulting swing arises, for instance, if p is

“the angle of elevation and ¢ the swing of

either gyroscope, : :

. =g¢/2smp
and -inasmuch as the ‘whole system obtains
a momentum in the horizontal direction

1,520,720

from the rotation of the earth it will act as
2 COMpAass. '

A peculiar effect- which the gyroscope
has as a compass depends upon three condi-
tions incident to and in accordance with
the preceding description. These conditions
are as follows:— = .

Firstly, the angular elevation of the disks
or rotary bodies % and v give the gyroscopic

system a resulting plane of rotation in the-

vertical direction. , :
Secondly, the frame v is fettered in the
horizontal plane by gravity and
Thirdly, the rotary masses u_and v are
fettered in a settled angle of elevation by

gravity or by an elastic or magnetic mate-

rial.-

" Thus it is apparent that the systelh rep-

resented by the frame y in reaction to the

rotation of the earth working as a single

top revolving on the axis A' is meridian’

seeking at any rate in the same manner as it
is known from other gyroscoplc compasses.

Tt is also to be noted that the frame y must

in each instance be suspended so as to swing
with respect to two horizontal axes, the iron
ring f* may be either rigid as by being fixed
on a vessel.or suspended so as to swing.
When the iron ring j* is rigid as mentioned

there must be a sufficiently great space be- ¥

tween the plane of this ring on the one

70

80

85

00

hand and the pole plane of the magnets a*,

5%, ¢* and d*, on the other, so that under cer-
tain conditions, for example, heaving twist-
ing movement of the vessel; the magnetic
impulses acting on the frame y are prevent-
ed from taking an undesired, for example,
reverse direction. On -the other hand, when
the iron ring is oscillatably suspended, the
space between the two planes mentioned
may be less, if the ring 1s stabilized -by a
special gyroscope horizontally.. The oscil-
lation may be free with respect to one as
well as two horizontal axes. On marine Vve-
hicles it is generally sufficient to ‘have  the
ring f* movable only relatively to the lon-
gitudinal axis of the vessel. :

Having thus fully described the invention
what is claimed and desired to be secured
hy Letters Patent is: '

1. In a gyroscopic apparatus in combina- .

tion a system of gyroscopes, a-device for mag-
netically stabilizing
ing a number of electromagnets arranged
around the vertical central axis of the ap-
paratus, automatic means for exciting the
said magnets in- correspondence with the
precession of the gyroscopes, and ‘a  hori-
zontal ring of magnetic material situated

‘outside gyroscopic system and ‘“working as

opponent pole of the said magnets. "

.

the ‘apparatus includ-
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“9. In a gyroscopic apparatus in combina- -

tion a system of gyroscopes, & device for
magnetically stabilizing the apparatus in-
cluding a mnumber of electromagnets ar-
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ranged round the vertical central axis of
the apparatus, automatic means for exclting

the said magnets in correspondence with the

precessions of the gvroscopes. and a hori-

zontal oscillatably. suspended ring of mag-

netic material situated outside the gyro-
scoplic system and working as opponent pole
of the said magnets.

3. In a gyroscopic apparatus in combina-
tion a system of gyroscopes, a device for
magnetically stabilizing the apparatus in-
cluding a number of electromagnets ar-
ranged round the vertical central axis of the
apparatus, automatic means for exciting the
said magnets in correspondence with the
precessions of the ovroscopes, a horizontal
oscillatably suspended ring of magnetic ma-
terial situated outside the gyroscopic sys-
tem and working as opponent pole of the
said magnets and means adapted to stabilize
the said ring in its horizontal plane.

4. In a gyroscopic apparatus in combina-
tion a system of gyroscopes, a device for
inagnetically stabilizing the apparatus in-
cluding & number of electromagnets ar-
renged round the vertical central axis of the
apparatus, antomatic means for exciting the
said magnets in correspondence with ‘the
precessions of the gyroscones. a horizontal
ring of magnetic material situated outside
the gyroscopic system and working as op-
ponent pole of the said magnets, two disks,
symmetrical and oblique, rotatine in rings,
the axes of said rings being arranged to
each other in an angle in a horizontal plane,
means securing the oblique situation of the
disks and means indicating a horizontal
direction, ‘

5. In a gyroscopic apparatus in combina-
tion a system of gyroscopes, a device for

8

magnetically stabilizing the apparatus in-

cluding a number of electromagnets ar-

ranged round the vertical central axis of
the apparatus, automatic means for exciting
the said magnets in correspondence with the
the precessions of the gyroscopes. a horizon-
tal oscillatably suspended ring of magnetic
material situated outside the gyroscopic sys-
tem and working as opponent pole of the

said magnets, two disks, symmetrical and .

oblique, rotating in rings, the axes of said
rings being arranged to each other in an

angle in 2 horizontal plane, means securing
the oblique situation of the disks and means

indicating a horizontal direction. L

6.- In a gyroscopic apparatus, in combina-
tion a system of gyroscopes, a device for
magnetically stabilizing the "apparatus in-
cluding a number of electromagnets ar-
ranged round the vertical central axis of
the apparatus, automatic means for exciting
the said magnets in correspondence with
the precessions of the gyroscopes. a horizon-
tal oscillatably suspended ring of magnetic

material situated outside the ovroscopic Sys- .

tem and’ working as opponent pole-of the
said magnets, means-adapted to stabilize the
said ring in its horizontal plane, two disks,

symmetrical and oblique, rotating in rings,

the axes of said rings beine arranced to each
other in an ancle in a horizontal plane,
means securing the oblique situation of the
disks and means for indicating a horizontal
direction. o :
In testimony whereof I hereunto affix my
signature in the presence of two witnesses.
Dr. THEODOR ROSENBAUM.
Witnesses: L e
R. Hezring,
K. MarqQuarp.,
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