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To all whom it may conceri:
BeitknownthatI, OrTo ULLRICH HARTUNG,

of Leipsic, Saxvny, Gelmauy, have invented a

new and useful Balloon with Machinery for
Steering,(for which I haveobtained a patenbin
Great Britain, No. 2,469, dated January 31,
1884; 1 France, No. 160,212, dated February
0, 1884; in Germany, No. 26,930, dated Sep-
tember 6, 1883,) of which the following 1s a
speclﬁc&tlon

My invention relates more pmtwulmly to
the means of propelling and steering balloons.

In the accompanying drawings, Figure 1 18
an elevation, and Fig. 2 a plan, of a propel-
ling and steering apparatus embodying my
invention, while- Iﬂgs 3 to 12 show detailsand

modlﬁmtmns
~ From the oblong balloon B are suspended,

- by nmieans of a system of straps, the longitudi-
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- the cross-beams R and R
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nal main beams A A’, connected with each
other by stays and serving to support the ma-
chinery and the gondola or ear. Right and
left of the car, and parallel with the beams
A A',aresuspended the shafts W W', provided
with serew-propellers S and S% S° and S
Rectangularly to the beams A and A’, Fig.
2, and fixed to the same 1s a cross-beam,; D,
carrying the circularly-curved tracks G° and
(z°, which again support the bearings of the
screw-shaft W2 The shafts W W’ are sup-
ported partly by the bearings? I*’ %, adapted

‘to slide on the curved tr acks G" GY, and partly

by the central bearings, I and L/, pivoted to
The shafts are
steered from the inner bearings, * and &, pro-

vided with lateral eyelets 1 2 3 4, (see Fig. 3,)
for attaching the ropes C. C, sewmg to set the
said bearmgs in motion and retain them in
the desired position. The opposite ends of

the ropes are attached to the drum T at the

points 1’2" 3" 4. By turning the drum in the
direction of the arrow K the ropes C and C’are
wound on, while the ropes C* and C*are wound
off. Conseq_uently, the bearings # and P’ are
shifted in the direction of the arrow J,and the
shafts W and W= tarned on the pivotal bear-
ings L and I/.

The shaft W? is supported in the center by

the pivotal bearing L?* and at the ends by the |

ing,

| bearings P and AN aﬂaptéd to slide on the 50

tracks G and G° The latter bearings have
eyelets 5, 6, 7, and 8, as shown by Flg 4, for
&tt’t@hll]g 10pes J°, J°% J7, and J?, the 0p1)031te

ends of which are qtt*mhed to the drum U at

the points 5 6 7" 8. By turning the drum g
U in the direction of the arrow H the shaft
W* is shifterd 1n the direction of the arrows M
and M/, the ropes J° and J* being wound on
the drum U and simultaneously the ropes J°?
and J°® wound off. By turning the drum U in
the direction of the arrow K the shaft W? is
pivoted with its central bearing in the diree-
tion of the arrows N and N°. The twodrums
T and U are mounted on the. same shaft, as
shown in Fig. 1, but coupled with the same in
such a manner that each drum may be turned,

o

"independently of the other.

The crank-shaft V, Fig. 1, is set in motion
by any suitable engine or by hand, and trans-

‘mits its motion to the shaft W* by means of yo

the bevel-wheels ¢ and b, the shaft E (see Figs.
1 and 5) and the bevel- wheels ¢ d, the shaf E .
b&l ng held at its upper end in a prOb’il bear-
L.. which also forms a bearing for the
shaft W2 and 1s secured to the beam D by a 75
pivot the axis of which coincides with that of
the shaft . If the end bearings of the shaft
W*?are shifted horizontally along thelir carved
track, the bearing I° is turned ‘md the wheel
d rolls on the wheel c. |

Fig. 6 illustrates the method of driving the
serew-shafts W and W’ from the crank-shaft
V. Theshaft V sets in motion a pair of bevel-
wheels, ¢ and f, the latter being mounted on
the shaft g, connected with the shaft / by a uni-
versal coupling, o. The shaft 2 drives the
propeller-shafts W or W' by means of a pair -
of bevel-wheels, ¢ 7. The lower end of the
shaft ¢ is supported by a step-bearing, s, form-
ing also a bearing for the horizontal shaft v, 92
and being a,d&pted to pivot on the same. To
p1event the shaft g from leaving the bearing

, that part which enters the said bearing has
an annular ogroove, ¥y, turned on, as: shown_ in
Fig. 7, through whieh pass a pair of pins, »
and z', driven into the bearing 7, as shown by
Figs. 7 and 8. In the same manner as the
shaft ¢ is connected with shaft 'V the shaft & is
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1n Figs. 1 and 2.)

rand sha,ft X"

| mounted on the sm ew- shafb VVE

- on the shafb Y" |

. | 354 413

also cOnnected with. S’hafb W Consequently |

along the tr zmk or shde Gr to the rlght or 1efb |
until the axes of the shafts ¢ and 7 form one |
| each other by wires s*s° §° so as to form a sec-
{, provided with
rollersmand n, adaptedtorunalongaT-shaped
rall or track, p, forming a cireunlar arc with

straight line.  The upper extremity, of the
shaft g is held in a bearing,

the shaft v as a center, and fixed to an angle-

iron, q, which is secured to the frame carrying
The rollers m and n are grooved in
order to prevent.a-deviation of the shaft g per-

the car.

pendicular to the plane of the track p.
Fig.

L or I'. The base-plate B, attached to the

cross-beams R and R/, Flﬁ‘S 1 and 2, carries :
~ the pivot C of the forked bemnrDP |
-of colh‘rs p and p

Flg 10 1llustrates a method of transmlttlng
motive -power from the main driving-shaft V

to the screw-shafts by means of bevel-wheels
On the shaft X'is also In01111ted '

Immedlate]y:
over the wheel v 1s ﬁxed to the shaft }sf the

The 1atter setq 111 motlon the'
ver tlca]. shafts 47 by means of bevel wheels ¢

VV’ by means of bevel wheels %. and' i, The
upper ends of the shafts Z Z’ are guided in
bearings attached to the longitudinal beams,
while the lower ends are held in the covers of
the bearings I. and L/, which may be turned
about the shafts W and W', The steering of
the shafts W W' is effected by the same means
as described above with reference to Figs. 3
and 4, so as to alter their angle with the beqms

A A’ as may be desired.
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Figs. 11 to 13 illustrate a convenient method
of securing the vanes of the screw- propeller
1n their relative position, which consists in
connecting them with each other or with the
propeller-shaft by wires.
a, b, and ¢, Fig. 11, is attached -at the inner
end toone of the arms of aboss or core mounted
on the shaft w, while two points of its outer
extremity are held fast by wires, cords, or
other ties. Asshownin Fig. 13, two flat irons

are riveted toopposite sides of each vane, and
to these flat irons are riveted two eye]ets 00,
The corresponding points 1, 2, and 3.of the

9 shows 1n detail the pivotal bearing

A_ pdll: I
, PT event the shafb W fr om

(ShOWu |

Hach of the vanes |

other by three wires, s' §° &, s0 as to form a
tnangle while the com-espondmg pomts 4,5

ond triangle, as shown in: I‘lg 11.

In order to prevent a lateral defiection of

thevanes the shattw, Fig. 12, is provided with

a7 .
-jomed to the carrier m by wires d“' and d? a,n.d -

othervanes, 0 and ¢, is also connected with the -

earved tracks (

‘a pair of carriers, m and m’, which are con-

nected with the vanes d«, Z) and ¢ by wires d’

to the carrier m’ by wires d' d°. Ifach of the

cauiers m and m' by four wires in the same

In aeual vehlcles or vessels, the COlllbll’I“L'

. -t1011 of horizontal screw -shafts W and W/,
The 1 rmng and fallmw of the vessel or balloon |
-is effected by the screws X aud Y

adapted to turnon veriical pivots, with means

for producing a simultaneous and symmetrical =
pivotal motion of the two shafts, substantially

as desecribed, and for the purpose specified.

2. The combination of the concentrically-
*(°, mounted on beams A, A’
and D, with screw- shaft W2, pivoted in the

| center of the track and plovlded near its ex-
| tremities with bearings adapted to slide on the

said curved tracks for the purpose of setting

| the serew-shaft at any desired angle, substan.
'tlally as descllbed

-Wlth pivotal bearings L L" f01 the centem of
the said: shafts, and mrcuhrly carved ftracks

or slides adapted to support the extremities of
the shafts, substantially as described.

4. The mechanism for setting in motion the
screw-shatt W or W/, comprising the shaft g

“and 2, bevel -wheels ¢ f, bevel-wheels ¢ k, coup-

ling o, double bearings », movable bearing I,
and curved guide p, substantially as desecribed.

5. The appliance for simultaneously con-
trolling the angle of the serew-shafts W, ‘W,
and W7 consisting of ropes ¢’ C* and ropes J°®
J°, connected with the end bearings of the
screw-shafts,and rope-drums T and U, mounted
on the same shaft, substantiaily as described.

b. The combinationof vanesa b ¢ with wires
or ties §".and s° substantially as described.

In testimony whereof I bave signed this
specification in the presence of two subserib-
ing witnesses.

OTTO ULLRICH HARTUNG.

Witnesses:

I. C. REED,
CARL LUDWIG.
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