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o all whoin it may concern: [ tal steering plane is therefore emnloyed
T it kuown that I, Jouw G. B. Davwe- | chiefly 1o the mere ‘.dmatn nt of slight in-

mm, a subject of the King of Sweden, ve-
..... siding in the city of Um‘mm (")'xn:y of
Dmmlas, and State of Mebraska, have in-

vented certain new and useful Improve-
i‘u@.ms in Airships, ¢f which the following
is a specification. ’

VJ invention relates fo nerial navigation
and has par wrticular veference to the heavi ier-
than-air iy} pe of air- shlps.

The ubjects; of the invention are to secure

gx)creasw stability, security, str eno’m of con-
w'm'hom 404G better control in the aero-

type of air craft.
tb these objects in view my inventfion
f'ma\sts in the novel cmatvucimn. combina-
tien and arrengement of parts, all as here-
inafter iekumf” S Tetadl, ilustrated in the
sccompanying  drawings and particularly
pointed ont in the appended claims.

lfx the draw ings—Figure 1 is an end ele-

ation of an Jxl“)i)l‘lno embodying my in-
»em}.on. Fig. 2 is a side elevation thereof
on a reduced scale, Fig. 3 is a plan view
‘herveof. TFigs. 4, 5 and 6 are enlarged de-
ail views broken away.
In the construction herein shown two sets
planes or wings are shown, these wings
eing curved Lpﬁ"},*-my to slightly elevate
eir guter ¢ ig% and Uﬂpl‘()‘fc the stability
of the ship. The two sets of wings or
planes and the rear steering mechanism are
arranged at different elev: ho*xs. increasing
;mrward] in order to give each set oif
J;Lme 8 com)a qtncly undisturbed stratum
of air to move in, that is undisturbed so far as
the movements of the other parts of the ship
through theairare eoncerne ed. The forward
Nanes will create certain vortexes or other
disturbances of the normal conditi(m of the
body of the atmosphere, but as said forward
planes are moving through a lower level of
AUnusphue than the resr carrying or sis-
txining nlanes these created dl“ enrrents will
anlv take place JJO,»V bam rear planes
inaving thelattera compa zmtu'l
nody of air to work in. The two s
orear rvmg p]'mes are move
neously to cievate or
prevents the accidental end
he craft and maintains
while I'i.'sing or

‘3-'

it

C

;‘I’

lower

equ dmos in height between the forw: ard and
reay end of the “vessel and not for the pur-
pose of elevating or lowering the craft as a
whole ?\,'hiu has heretofore been done by
means of the reay steering plane at the risk
of tipping the craft © off the bank” of air,
which has heretofore been the cause 0'9 prob-
ably the majority of accidents. In the pres-
en n each set of carrying planes is
provi 1th its ewn prov)dhezs whose azes

wnged or hl‘e@ with the

of wthzlfm ars cha
planss tDLlﬂS“h‘@S.

Refer 7‘111;; in detali to the

several Vie\"s, 2
t t e sides of a vertically
curved of these sides consisting
of a truss-form of construction te secure
strength and rigidity in the body of the ship.
Euch of these truss-sides 2 and d 3 comprises
a rod or rib 4; which may be a piece of tub-
ing, which e\tendQ from *De forward carry-
ing plane or planes or wings, labeled 5 and
6, to the rear en u or xudder 7. Above the
vib 4 is a similar, but shorter, vib 8 which is

arched or curved upwardly over the forward
hmif of the fra r body of the vessel and
“ends to the rib or rod 4.

and 3

m‘v

15 secured at 1&
This provides a strong and co Fpararwel‘v
rigid sup*wu at ench side of the frame for

the sides 13 and
2 Piv owa (mposzte
aped frame 14, 15

d f() in being the pivotal
pomts. DEDS " the distance
Detween the two other opposite corners of
ﬁzis frai 14. For ;iLe rear '3’; anes 9 and 10

the opers T(‘I’u seat 11 placed substamlaﬂy
midway - between Th f@r\mrd and rear
planes, the latter Lemg indicated by the
numerals ¢ and 10, At their forward ends
the sides 2 and 5 are se cured fo a verticelly
disposed {russ-frame 12, the side portioms-
of which are 'm‘)e}:ed, res ‘ectwnb, 18 and
To the up
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on a web 19 of a segmental worm-gear rack

in Fig. 4), by means of s series of radial
rods 21, 22, 23 and 24, which extend from
the web 19 of the gear segment to the rhom-
boid shaped frame {4 in the one instance and
the similar-frame 18 {or the rear planes 9
and 10. A description of the supports for
one of these frames will therefore suffice for
both. From each side of the frame 14, or
from each of the pair of sides of the frame
14 divided apart by the brace-bar 17, the

series of rods 21 to 24 converge to the web

18, as shown substantially in Fig. 4, the
rods from the opposite side of the web being
arranged as duplicates of those seen on the

near side in Fig. 4. T other words the ele-

ments 19 to 24 of Fig. 4 appear alike from
both sides, each of the rods 21 to 24 being
duplicated. '

The gear-segment 20 is in mesh with a
worm 23 on a shaft 26 moujted in suitable
bearings on a cross-bar 27 Which spans the
space between the lower ends of the sides
13 and 18" of the uprightifront truss-frame.
On the shaft 26 is keyed i bevel pinion 28
which meshes with a larger bevel gear 29
keyed to a shaft 30. The Jatter is journaled
in bearings 381 ‘and 32 which vise from the
cross-bar 27 adjacent to the bearings for the
shaft 26 On the shaft -30 is keyved a
sprooket-wheel 83" which "is driven by a
sprocletyehdin 34 frof a sprocket-wheel 35
which -issnbstangially a duplicate of the
wheel 837 . T1%. vheel 35 is keyed to one end
of a shaft:36 mountéd'in a beating-frame 37
on which the seat 11 i& mounted between
the sides 2
the vesze! in any snitable manner. Near the
opposite end of the shaft 36 is placed a
second sprociket wheel 38 from which leads
a_sprocket-chain 39 te a sprocket-wheel 33

b 1)
of a similar sproclet-wheel and chain mech-
anism for the rear planes 9 and 16. The
shaft 36 is votated by the operator by means
of a hand-wheel 10 keyed to said shaft.
Throngh the sprocket-wheel and chuain-
connections  between  said shaft and the
plave-tilting  mechanism for each plane
shown in Fig. %, Loth forward and rear
planes are tilted in the sameé directions when
the hand-wheel 40 is rotated. The upright
supporting-frame on which the wings 9 and
10 are pivio vd hy thelr rhomboid frame 18
is substantially identical with the frame 13
for the forward wings, and is distinguished
from said frame 12 by being lubeled 41.

42 and 435 are the pivotal bearings for the
rear plane, plancs or wings, and tl oor-
respond with the bearings 15
the forward wings. ‘

On the
@ oand 3, which Is de
is mounted a ;

Ly

gnated ag 27 and 37,
rudder 7 and a hopizontal
t, The latter passes through

ELBBPIng-

and 3 of the frame or body of

ne 44 is pivoted to the ends 2’
and 27 ati46 and 467, respectively, 46 and
46" being st¥'ds on gear-segments 7 and 47"
These segmeénits are in mesh with bevel gears
" on shafts 49 and 49" mounted in
the ends 2" and 3°. The latter shafts are

a,.slot: or opening 45 in the former. The.

70

rotated by means of pulleys or sprocket-

wheels 45" and the latter are rotated from
the operator’s seat by cords, cables or
sprocket-chaing 50 and 50" which are led in
any suitable mannet over pulleys to a pul-
ley 51 on the lower end of an upright shaft
52 (Fig. 6) placed in front of the driver’s
seat 11 (Figs. 2 and 3). E

50 and 50 in Figs. 1, 2 and 3erepresent
separate runs or legs of the flexible connec-

‘tion 50 shown on the pulley 51 in Fig. 6.

The details of arrangement in running this
connection from the pulley 51 to the pulleys
48" and back to the pullgy 51 may be varied
in any desived manner aud form po part of
the presént invention.. _

The shaft 52 has on its lower end a re-
dunced journal portion 33 journaled in a
bearing 54 on the frame-work 87 mounted
betweén the frame-gides 2 and 3 as indicated
in I"ig. 3. The/shafi 52 is telescoped by a
hollow shaft 55, which, together ‘with the
shaft 52, is supported laterally by a bear-
ing 56. These two shafts are rotated by a
hand-wheel 57 which is rotatively mounted
with relation to both the shafts and has
normally released or releasable connections
whereby said hand wheel may be keyed to
either or both shafts to adjust either the
steering plane 44 or the rudder 7 or both.
Thus, referring, say, to Fig. 2 the operator
controls  the rear steering mechanism
throngh the hand-wheel 57 in front of his
seat while he adjusts the planes 5, 6 and 9,
10 by the whee] 49 at the side of his seat.
The manner in"which the hand-wheel 57 is
connected with the shafts 52 and 55 is shown
in Fig. 6, and is as follows: To the upper
end of the inner shaft 52 is secured a ring
or segmental form ratchet, toothed mém-
ber, or quadrant 58. Beneath the latter on
the upper end of the hollow shaft 55 is
loosely or rotatably mounted a hub 59 on
the hand-wheel 57.
hub are supported vertically on the hollow
shaft by means of a collar 60 secured to the
shaft 55. The hub 59 is keyed to or con-
nected with the chaft 52 by means of a pawl
61 on a lever 63 fulcrumed at 62 on a lug
rising from the hub 59. The power-end of

The wheel and its said.
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this lever is provided with a thumb-piece *

arranged in proximity to the rim of the
wheel so that when the latter is grasped for
the purpose of rotating it the thumb of one
hand may simultaneously operate or depress
the fever 63. The pawl-end of the lever 63

"is held normally in engagement with the

notches or teeth 58 by a spring 64;-..4:3%& in

120
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in the side of the hub extending i
The latter is provided with one |
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- through a cord 72 with the rudder 7.
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-gite sides of the rudder
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sired pulley arrangement, ono (&g O

a recess in the tor of the hub as shov
Fig. 6, the outer end of this spring
arranged to bear against the lever to fow
its pawl into engagement with the, toothed
portion on top ot the ghaft 52, T
or hollow shaft 55is connected with the hub
59 by means of a pin 65 meounted

Q@

low shaft.
or more bores 66 adapted to_ register with
the end of the pin which is longitudinaliy
movakle in the hub. .

At 67 the pin 65 is pivoted to the lower
end of a lever 68 fulcrumed at 69 on the
hub and having its power end srranged
with respect to the rim in substantially the
sune manner a§ the lever 63. Iiemce the

thumb of one hand may depress the lever

63 while the thumb of the other hand may
depress the lever 68 while the wheel is

grasped to be rotated by both hands, The
85 |

Tever is spring-pressed to bold the pin
normally out of engagement with the ¢
55 by a spring 70 seated in a recess in th
side of the hub, as'shown, :

On the lower end of the hollow shaft 3
is keyed a puiley 71 which is connecie
From
this may be
chalin, if
aver

1

o o

the pulley 71 the cord 72 {or
sprocket wheel and sprociet
ferred) extends rearwardly

Sy
il Y

running preferably siong one side

frame 2, 2 while another log ol same
et ’ N Ve Y
79/ runs along the opposiie slde.

tails of leading the cord and iis
the wheel 71 to.the rudder are
fied, these specific details bein
for the purpose of this In
be varied in any desired 1me

rear end the runs 72 and. 7%
leading from the sides of the frame t

.

The rear novizontal or steering
represented. only “by ifs
nsual canvas ‘covering being omittec
plén view in order to disclose {
underneath. ; _ '

Tn the positiors in which the paris
controlling mechanism for the rear steer-
ing devices are shown in Fig. 6 the hand-
wheel 57 is connected -with the shait 52 and
disconneeted. from the shaft 55, - Hience
without touching the small levers counected
with this wheel its rolation will operate the
horizontal steering plane 44, The rocking
of the latter will also rock the rudder 7,
but the latter's movement will he merely
edgewise and the shifting of its position in
this manner will not materially affect its

function o7 steering horizontally, PWhen
© o 1, .

the_rudder is to be operated -or moved from
side to side the operator will relsase
pawl of-the lever 63 and press dows }
posite lever to engage the pin 82

. W
-tending

o £, The oxis of mevement oF
: for the rudder is indicated st 73 in
o this pivotsl conpection being shown

sz mounted on top of the plane 44
Tn Figs. 1 and 3 the manner of mounting
the propellers is most clearly shown. Haeh
of the pair of wings or planes 5, 6 and &,
10 is shown provided with a pair of pro-
peilers, cne under each wing, there being

four
ring 1o propeller is mounted on
a bearing-bracket 78 which is 2 laterally ex-
arm formed by bending a bar of
metal upon itsell to form a loop and twe
spaced-apart bearings for the propeller
shaft, ‘The ends of this bent bar are bent
into lugs or feet 79 and 80 adjusted to the
sides of the frame and belted or riveted
thereto. Mear the return or outer end the
propeller shaft 81 18 provided with suitable
bearings in said arm or bracket, Within
the loop formed s sprocket-wheel 82 is
keyed o shaft in each instance and from
these sprociet wheels lead sprocket-chaing
83 1o the engine-shaft (not shown) of an
engine 84 under each set of carrying-planes.
Any sulteble means, electrical or me-
chaniesl, may be provided for controlling
the engines from the operator’s seat 1t
Yaving thus described my invention, I
\ ne new and desire to secure by Letters

Fig. 3, each
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pivoted” for angular adjustinents
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the combinatien with
{ planes and a horlzonta
~mechanism of a main body
vte framing for each of said
said steering mechanism,
ing independent pivotal
in frome and each
and a {ransverse
rorn the horizontal

vertical plane differen
and fransverse vertica slanes in which the

other framings are arranged, a separate en-

gine and propeller mechanism mounted on
each of tne framings for said planes to
swing in sves with said {ramings, and cop-
trolling means for said framings, engines,
propellers and steering mechanism.

2" Ths combination -with an enlongated
frame or body, of & plane-support pivotally
mounted on Hhe forward end of said body,
o similar plane-support pivoted in a higher
horizontal plane to an intermediate portion
0% said frame or body, an independent en-
gine and propelling mechanism on each of
said plane-supports, means for tilting said
plane-supporis simultaneously on - their
separate axes, a steering plane suppert piv-

propellers 74, 75, 76, and 77. Refer-

70

80

85

20

25

5 series of forward and -

10¢

105

1t
teed
[~

fok
(4

()

130



4 1,087,138

oted"on the rear end of said body in a hori-

*, zontal plane above the pivotal planes of said

first-mentioned supports, a driver’s seat or
station arranged between the forward and
intermediate plane-supports, and means for
operating said planes and steering mecha-
nism. ‘

In testimony whereor I have hereunto set
my hand in the presence of two subscribing
witnesses. .

JOHN G. E. DANTELSON.

Witnesses :

CHarLEs NELSON,
Apour Rosen.



