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FLYING-MACHINE WITH GYROSCOPIC STEADYING}‘DEVICE.

1,175,959.

To all whom it may concern:

Be it known that I, Guino Kous, a sib-
ject of the Emperor of Germany, residing
at Berlin, Germany, have invented new and

useful Improvements in Flying-Maclines:

with (yroscopic Steadying Devices, of
which the following is a specification.

This invention has reference to improve-
ments in flying machines with gyroscopic
steadying devices and it consists essentially
in improvements in the mounting aund driv-
ing of a gyroscopic steadying device on the
frame of the Aying apparatus together with
improvements in the steering devices of the
flying machine which uare necessitated by this
method of mounting the steadying device.

Many kites are known in which a gyrostat
or top mounted either’in the fixed or in the
movably arranged frame is employed as a
steadying device, but my invention is dis-
tingnished from sach arrangements by the

following characteristic features: The gyro-

stut is mounted 1. a perfectly spherical
honsing or shell, which is to be regarded as
the carrier of the flying machine frame; the
tilting of the supporting planes in the di-

rection of flight or the actuation of the ele-

vators, the adjusting of the supporting
planes Lo the wind oy the actuation of auxil-
iary planes or the like is effected. by the pilot
in¢lining thie frame of the f{lying machine
corrsspondingly to the gyrostat axis of the
sphevieal housing and through this move-
ment actuating the steering devices. The
gvrostat Iy driven from the shaft of the
flying muehine motor. It may be driven di-
reet by means of gear wheels, or it may be

driven by an electric current which is pro-.

duced by a small generator driven by the
mofor and is conducted to the spherical
easing which in this'case is congtructed as o
stator with the gyvrostat as rotor.

The invention is illustrated, in part dia-
grammatically, in the accompanying draw-
mg. in which:

Figure 1 is an elevation, partly in section
on the dot-and-dash line A, B, C, D of Fig.
2, and Fig. 2 is a plan view, I"igs. 3 and 4
show detmls of construction.

Referring to the drawings, a is the spheri-
cal shell in which the gyrostat is mounted.
This spherical she!l has two peripheral guide
grooves 0 amd 07 at right angles to each
other. The frame of the flying machine is
constructed of tubes: ¢ represents a portion
of the said frame. The edges of the frame
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form a skeleton rectangular prism of such
dimensions that the spherical gyrostat-shell
is housed within same. In each of the four

_vertical sides of the frame a worm wheel

dy'd’, e, ¢ is mounted as hereinafter de-
scribed and in each of these worm wheels o
lower and an upper worm engages, the worm
wheel ¢ engaging the worms # and 7/ and
the worm wheel ¢ engaging the worms g and
¢’. Each two oppositely arranged worm
gears worlk in-the same direction. Assum-
Ing that the arrow in Fig. 2 indicates the
direction of flight, the gears d and d’ with
their worms serve for regulating the eleva-
tion, wherens the gears ¢ and ¢’ actuate the
lateral stecring devices. The worm wheels
ave provided with guide shoes A, ¢ A" ¢
which are engaged in the guide grooves
b, &’, so that the said worm wheels can be
displaced in the said grooves but cannot
The worms are
each mounted in a frame % which is carried
by the rods ¢ of the frame and they are actu-
ated fromn the shafts I and m for regulating
the elevation and from the shafts n and o
for lateral steering. "The worms are slidable
longitudinally upon these shafts but are not
rotatable thereon.

The shafts of the worm gears which be-
long to a set are connected with each other
by means of chains or the like in such a

-manner that they can be actuated by the

pilot from a single steering shaft, the shafts
¢ and_m being shown in the ‘drawing con-
nected by the chain p, while the coupling
of the upper and lower shafts is effected by
chains 9. The worms of the worm wheels
d and d’ are consequently set in motion
when the steering shaft r is rotated but, as
the worm wheels cannot rotate around an
axis which is vertical to the plane of the
wheel on account of the guide shoes, the
worms and consequently their carrviers &
and the frame ¢ must rotate around this
axis while the guide shoes A and A’ of the
other two worm wheels are displaced 1n the
guide groove . By actuating the steering
shaft » the inclination to the horizontal of
the supporting planes is consequently
changed. In an exactly eorresponding
manner the actuation of the lateral steering
devices is bronght about through the worm
wheels ¢ and &’. The relative shafts n and o

are connected with each other by means of

chains ¢ and w so that they can all be antu-
ated simultancously from the steeriug shalt
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‘they are adtomatically

2

e. The rotation of the frame ¢ around the
axis vertical to the plane of the wheels e
and ¢’ results’in a displacement of the guide
shoes 7 and ¢ in the groove ¥’. :

The actuation of the two steering devices
at the same time necessitates the carriers k
displaceable upon the
frame tubes ¢ in the dircction of the axis of
the tube. In correspondence with this dis-
placement the worms will be displaced lon-
gitudinally upon their shafts I, m,n, 0. The
worm geals have such a small pitch that
’ locked and any
movement of same depends entirely upon
the will of the pilot. | :

The transmissior of the driving power

from the motor of the fying machine to-the

ayrostat may be by means of gear wheels

and an intermediate flexible shaft, a chain

drive or the like. The arrangement of the
gear wheels may however be such that the

gyrostat may be driven without employing -

special intermediate members. TFurther, the
driving of the gyrostut may be effected by
means of ai electric current -withodt em-
ploying meclanical intermediate gearing,
the current being delivered from any suit-
able source, for example a small gencrator
for producing any desired kind -of current
driven from the shaft of the flying machine
motor. The gyrostat with its shell or casing
« is in this case constructed as an electro-
motor, the gyrostat itself constituting the
rotor and the casing the stator of the motor.

What I claim as iy invention and desire
to secure by Letters Patent is:—

1. In a flying machine the combination

with a gyrostat of a spherical housing with- -

in which the said gyrostat is mounted and

1,176,850

which housing is itself rotatably mounted
in a frame in the form of a skelefon rectan-
gular prism that forms part of the rigid
frame of the machine, peripheral grooves
formed at right angles to each other in the
said spherical housing, a worln wheel
mounted in each of the four vertical sides
of the soid rectangular frame on a carriage
which is slidable on the said frame, a lateral
guide rib formed centrally on each ¢f:the
said worm wheels and fitting slidably in the
velative peripheral grooves in the said hous-
ing, worms mounted on the frame and en-
gaged with the said worm wheels, and means
for actuating the said worms substantially
as.set forth. ) ’ ’

9. In a flying machine, the combination
with a gyvostat, of a housing within which
the. said gyrostat is mounted and which
housing is itself rotatably mounted in a
frame forming part of the rigid frame of
the machine, guiding means arranged op-
posite each other in the said housing, & worm
wheel mounted in each of the vertical walls
of the said frame on a carrier which isslid-
able -on the said frame, guiding means
formed on each of the said worm wheelsand
adapted to slide in the respective guiding
means in the said housing, worms mounted
on the frame and engaging with the said
worm wheels, and means for actuating the
said worms substantially as set forth.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.. .
) : GUIDO KXOLR.
Witnesses: '

Cremexs Koun,
Jacor W. Scumipr.
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2. The rotation of the frame ¢ around the
axis vertical to the plane of the wheels e
and ¢’ results in a displacement of the guide
shoes ¢ and 7° in the groove &’ .
The -actuation of the two steering devices
at the same time necessitates the carriers &

- of the worms being displaceable upon the

3

3

frame tubes ¢ in the direction of the axis of
the tube. In correspondence with this dis-
placement the worms will be displaced lon-
gitudinally upon their shafts 7, m, n, 0. The
worm gears have such ‘a small pitch that
‘they are adtomatically locked and any

- movement of same depends entirely upon

the will of the pilot. | o
The transmissior of the driving power

frow the motor of the flying machine to-the.

gyrostat may be by means of gear wheels
-and sn intermediafe flexible shaft, a chain.
drive or the like. The arrangement of the
gear wheels may however be such that the

gyrostat may be driven without employing -

special intermediate members. Turther, the
driving of the gyrostat may be effected by
means of an electric current -without em-
ploying meelranical intermediate gearing,
the current being delivered from any suit-
able source, for example a small generator

. for producing any desirved kind -of current

0

driven from the shaft of the fiying machine
motor. The gyrostat with its shell or casing

@ is in this case constructed as an electro-

(=]
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motor, the gyrostat itself constituting the

rotor and the casing the stator of the motor.
What T claim as my invention and desire

to secure by Letters Patent is:— .+

" 1. In a flying machine the combination

with a eyrostat of a spherical housing with- -
)

in which the said gyrostat is mounted and

the Patent Offide
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which housing is itself rotatably mounted 40
in a frame in the form of a skeleton rectan- -
gular prism that forms part of the rigid .
frame of the machine, peripheral graoves
forrned at right angles to each other in the
said spherical housing, a worm wheel 45
mounted in each of the four vertical sides
of the soid rectangular frame on a carriage
which is slidable on the said frame, a lateral
guide rib formed centrally on each ofithe
said worm wheels and fitting slidably in the 50
relative peripheral grooves in the said hous-
ing, worms mounted on the frame and en-
gaged with the said worm wheels; and means
for actuating the said worms substantially
as.set forth. . . ’ ’
2. In a flying machine, the combination
with a gyrostat, of a housing within which
the. said gyrostat is mounted and which
housing ‘is itself rotatably -mounted in a

65

frame forming part of the rigid frame of 60 -

the machine, guiding means arranged op-
posite each other in the said housing, a worm
wheel mounted in each of the vertical walls
of ‘the said frame on a carrier which is slid-
able -on the said frame, guiding means 65

formed on each of the said worm wheelsand

adapted to slide in the respective guiding
means in the said housing, worins mounted .

on the frame and engaging with the said
worm wheels, and means for actuating the 70
said worms substantially as set forth. :
In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses.. . A

L i GUIDO KOLB.
Witnesses: ' '
Crenexs Kors,
Jacos W. Scumipr.

It is »ner.er‘cer'tmed that in Letters Pateﬁt“~-_N o.“1,175,95‘9,-'gmhted March 21,
1916, upo,nf the dpplica_tiop of Guido Kolb, qf Berlin, Gérma’ny} for an imPrbveméﬁt
in © FIying—Ida}clﬁnes with Gyroscopic ‘Steadyiﬁg' Devices,” an error appears in the
prig»ted As‘pe_ciﬁcatipn reguﬁi_ﬁg correction as fo'i_loWs:_ fuge 2, line 47; claim’1, for
the wortd ‘?cﬁrriagc” read carrier; and that the St;id Lotters Patont should bo read \\ '.

with this cér.re'cbion therein that the seme may conform to the record of the eass in -

.Signed and sealed this 1Sth day of April, A. D., 1916.

. . 1 .‘ .
R. F. WHITEHEAD,

_ Acting: Commissioner of Patents.




Correction in Letters Patent No. 15,175‘,959-

It is hereby certiicd that in Letters Patent No. 1,175,959, granted March 21,
1916, upon the application of Guido Kolb, of Berlin, Germany, for an improvement

" an error appears in the

in  Flying-Machines with Gyroscopic Steadying Devices,’
printed specification requiring correction as follows: I;lngc 2, line 47, ¢laim 1, for
the word ‘:'cm-riaa.gc" readd corrier; and that the sald Vetters Patent should be read
with this correction therein that the same may conform to the record of the case in

the Patent Office

.Signed and sealed this 1xth day of April, A. D., 1916.

¢
[SEAL.] R. F. WHITEHEAD,

Acting Commissioner of Patents.
C} 244—29.



