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To all whom it may concern:

B it kmown that I, Lours C. Bapuav, a
citizen of the United States, and a- resident *

~of Greater New York, State of New York,
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20

the Invention

have invented certain new and useful Im--
‘provements in Steering Apparatus for Adr-
ships, of which the following is a full, clear,

and exact description, such as will enable
those skilled in the art to which 1t apper-

' <

tains to make and use the same.”

o q .

" This invention relates to steering appa-"

ratus for air-ships; and, while in the ac-

¥

companying drawings the improvements are.

5 “dirigible balloon” type, they. may be ap-
plied as well to many other forms and types

of machine for aerial mnavigation. -

The object of the invention is to prowde, :

improved steering means whereby ‘prac- " oiving rigidity to and lowering the center

tically perfect control of the horizontal

tained. The improvements - are designed
particularly for air-ships having longitudi--

nal propeller-tubes, and a further object of
is to cause the rudder to act ~ 1he ‘body or balioon may LeC |
L structed- of - textile fabric, hike silk or-can- = -
vas, or any other suitable material, and may =
“be properly braced and reinforced to with- .

upon  practi _ ety of the columr
of air entering or leaving such propeller-

tube, without at any time closing part or all - __ G , . _
S0 ogtand external as well as internal pressure;

but: these -are matters that do not concern
‘the present invention. -

of the open end of the tube.

" - . . -

The invention constitutes in part a divi-

 sion of my co-pending application for pat-
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-nt, Serial Number 536,024, filed January 8,

1910, and consists primarily of a vertical

having its pivotal axis adapted for lateral

translation.

comprehends, in an air-ship, a. longitudinal
propeller tube and the rudder as described
“motnted at the open end

The invention also consists in steering

mechanism for air-ships including a rudder

which is pivoted to swing htemllyand also '
mounted for lateral sliding - movement,

- - -
. .

will be describéd hereinafter and pointed
out in the appended claims.” =~ - =

The invention is illustrated in the ac-
companying drawings by means of the pre-

ferred .embodim
drawings: .

ically the entirety of the column

thereof; and in vertical tux n at
“the best form of the invention a rudder 'is  their 1qx;fer.,-ends;_below: the balloon body and . -
located at both ends of such propeller tube. - communicate with flues, such as shown m . .=
T nvention also - in st o my co-pending application referred to, lead- - .
“ing to and through the top of the tube 0
it in interfering with the -~ =
propeller-tube ¢. ~1f desired, as in my co- -

‘horizontal, tiltable: - -

pending application, - _ Do

whether the rudder be pivoted at the outer pending - 1cation,
or the inner end or intermediately. ~ ~ planes may be located

Various other features of the It Ventmn “balloon body.

ents thereof; and in said

the propeller tube ¢ and an' outer tube or

~ through the air-ship; Fig. 2 is a bottom plan
thereéof; Fig. 8 is an end view; and Fig. 4
_ }:S ];l bottom plan of one end of the propeller

Ctube. o S
 The letter ¢ indicates a longitudinal pro--
peller-tube, which may be associated with -
an inclosed gas ‘space « to be filled with a"
This gas space is shown as formed between

container . Preferably, the propeller-tube - e

¢ is placed eccentrically within the outer
tube b, the ends of which latter are drawn .

shown applied to an Et'il",-‘_"_s'hipfdf“ the so-called “over and onto the ends of the smaller tube

“and cornected thereto to form a gas-tight
“joint. The smaller tube is preferably thus =
fastened to the larger tube with their lowest
Yo 75
“of the 7 of gravity of the balloon, thus counteracting--
movements of the aerial craft may be at- in great degree any tendency toward rolling
| veme ' siomed or rocking in a transverse sense. Ilowever;
" the particular relation of the tubes b and ¢ =
is not material to the present application.”

“The inflatable body or balloon may be:con- -

The propeller-tube ¢ 1s. open at both ends B |

and forms an air-shaft or -tunnel, in which

air-ship rudder pivoted at its inner end and one or more vertical propellers d, d, prefer-

“desired, there may be provided horizontal
- propellers-f, ¢, mounted, respectively, in

short, vertical tubes %, ¢, which are open at

without in any way

The letter n_indicates

_ _ a vertical rudder =
disposed centrally opposite the open end of

‘the propeller-tube ¢. In the best construe- =~
~ tion, there are two rudders, located one at -~ -~ - -
each end of ‘the propeller-tube, as shown.
" Edch rudder 1s

‘ably one immediately within each end of
s adaptef ST the' tube, ave mounted for moving the air
The PI'Efe_II_*'_IfEId: “form of the . invention ship forward or backward. ~In addition, 1T -
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" Tigure 1 is a vertical longitudinal section indicated at o, for lateral swinging move- =~



mem The inner, PWO ed ends of the rud-
ders are also .-EL(l‘t pted for lateral transla-

~tion; and to this snr:l they are preferably

B _' 15

- ders near their outer ends, and thence pass
~rearward and outward to pulleys v, and
“thence inward to the blocks », to which they

are secured. It follows, therefor

operation of shifting the blocks latsmlly m-
‘oppostte. cllrectmns, automatically turns: the .

-rudders 1n opposite directions, so that the

. su‘—-shlp may be steered by a clrlftlntr action. .
e"{l-

25

30 .
~ ble connections - for

~ laterall; v, and these cot
~to each. other and common to the two rud-
ders, as in If1g.:2, or they may be independ-
ent, that 1s, with no. connection between the
- blocks at tlle two ends of the propeller tube, .
8o that the blocks may be:shifted independ-
| A double crank arm z secured to the
pivot of the rudder and cords v’ secured to

~ently.

~ ent of the l‘LteI‘ELl trsnslatmn of the
The cords w’ pertaining to the two rudders

40
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able blocks .

- pivoted to upper sncl lower laterally slid-
These blocks are preferably
guided Dy transverse slotted guides 7, above
and below the end of the propsller tube and -
suitably sscurecl to ths frame- WOI‘l{ of the
“a1r-ship.

The rudders | may be opsmtecl synchro-

_nously or. mcllvlclually or the lateral move- -
‘ment of the pivots may be synchronous. and
~ the turning movement independent, or vice-
versa.
cords s, s&tenclmo* laterally in opposite di-
~ rections from ths blocks p, to which they
“are secured, passing ar ouncl pulleys ¢ adja-
~ cent the. encls of the guides », and connected
to a common oper: s,tmo lever w, located con-.
. pivet. for.
the. propeller, a- support suostsntlally with-
out deflecting effect upon the air by. means,

ot which the

In Fig. 2.1 have shown operating

veniently at the opsmtor .car o1 seat .
Cords or tl’ls like w are sesurscl to the rucl-

3 -and f_’c s are the cords. or
shifting the blocks »

In Figs.

of means for turning the rudders-independ-

may be independent of each other, or the

may be connected, so that the 1*11clcl(,rs Wlll 5
be caused to swing in unison. | :

- It will be unclerstoocl that the pr 0pellers
may be driven by suitable motors. and
through ‘suitable transmission, which 1t 1S
not thought necessary to 1llust1's,ts here.

- In the opemtmn of the invention, the rucl—-,

- ders may be merely turned lstsrftlly

" may be turned or both."

Dll}llel'

may be turned opposltel*y and substmumll

into parallelism, thus controlling the: dlrec-'-..,:.
~ tion of the. craft by means of a drift.

Or

 the pivots of the rudders may be shifted

- laterally, 1n ru:lélzltl-sn to, or synchronously, -
“with, the turning of the fuclcler _
_ bination of the: Two movements 1s ‘the: valu--
- able feature of the mventmn sinee it pro-.
- duces a turning effect of maximum influence
- upon the air- slnp and prevents the turning: -
- of the rudder: ‘trom closing the end Of ths«

'-nropsllsr tubs 1in ::my degree. '

60

prising -in - csmbm&tlon
“porting the machine in the alr, |
propellmg the mschme thr ough the .air, a

, that ths?._-', '_‘

‘ds may be connected
_supports to which, the 1 mnsr portions of said

~ the supports may. be moved latemll
in opposite directions. and. each - ruclder
‘swung. oppositely to the cl1rsct10n of move-

the ends thereof constitute an embodiment msnt of 1ts support.,

pivots. )
-pellers: disposed hetween . said rudders, and

y means. whereby said rudders ‘may be. bodlly
~shifted laterally in opposite directions and

homzontal guide, a
_..,zontetlly on said guide, a vertical rudder,
—and a Vsrtlcal pivot. supportmg sa1d ruclderl
on ssucl support and constraining the ruclcler

If the latter, they
- to swmg mn horlzontﬂ dlI‘eCtIOIlS onl

Thé com- -

erating means, for, latemlly shlftln |
swinging said rudders, so that. the;ruddsrs,;j;_
act upon substantm,lly ths entlrsty of the .

Pcolumn of 41T sntermg or. leavmg the tubs. 130

1,155,081

Hsvmtr tlms descrlbecl my mventmn Wh‘lt
I claim as nsw, and clesus to secure by Let-

| tsrs Pstent is:

1. A m.;mhms for ‘lel"l‘tl nww‘%tmn com-
‘means for sup-
means - for

vertical rudder for acting on the air to alter
the course of the mmchms, 2 lflterally mov-

able support substsntmlly without deflect-
ing effect .upon the.air to which the inner
;ésncl of said rudder is pivoted on a vertical |

axis, and. means for laterally moving said
support in either llormontal dlrectlon and

swinging said ruclclsr 1n the 0pp0s1te cllrec-
tion.

Q A mschms for aerml navigs t1011 hw

ing a propeller, a vertical uldder scl]acsnt

and 1n line ,with the propeller a vertical
said rudder at.its end flcl]acsnt

plvotsd end of said rudder
may - be moved.. bodily . lstera,lly in_either

horizontal direction, and means for later-
ally shifting the pwsted encl of the. rudder.
1n.one. cl11*ect1011 and. sWinging the rudder in
the. opp081te direction.

3. In  an. air-ship, tlis 'combmatlon . of

propelllnfr msms, 1fertlcal rudclers in line
~with. SELICl propelhnﬂ* means, one-in front

and one. in rear thsreof latemllyr movable

rudders are pwoted on vertical axes, means .

for . latemlly ‘moving said. supports, .and
means_for swinging ,said rudders, whereby

and

In an, air-ship, the: combmat..,on of

70
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forwwrcl rudcler and a resrwa,rcl rudder, pro---~ :

‘simultaneously. : swung about vertical: axes

acjacent their inner. ends in a direction op:,.

._-_posms to the. direction of bodily shifting,

In an.air-ship, the combmfttlon of ‘a
support movable hori-

6. An a1r-sh1p having .a longltuclmsl

110 '_
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120"

tube,- front andrear vertical rudders op--
posite the ends of said tube, moun,tmgs forq_‘

said rudders threbv thsy are_bodily, mov- -

able laterally in opp0s1te directions. and . are.
“also adapted to swing laterslly about Vertl—j__ _
cal axeg ad] ‘wsnt their inner ends, and op-
and,

125
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7. In an a,lrshlp, the. 'Combinati(m": of a

longitudinal propeller tube, propellers there-

in, vertical rudders at both ends of said
tube, laterally movable supports on which
said rudders are pivoted on vertical axes
adjacent their inner ends, means for lat-

)

erally shifting said supports in either di-
rection with reference to the ends of the
tube, and means whereby the rudders may
10 be swung in directions opposite to the direc-

tion of bodily shifting.

L]

8. In an air-ship, a~ IOﬁgifﬁdina;l pro-
peller-tube, horizontal guides at the ends

| thereof, supports slidable in said
15 and vertical rudders at both ends of the

' propeller tube p1
turn on vertical axes only.

9. In an air-ship, a longitudinal propeller

guides,

voted to said supports to

tube, horizontal guides at the ends thereof, .
supports slidable in said guides, and verti- 20 . =
cal Tudders at both ends of said propeller.
tube pivoted at their inner ends to said
‘supports to turn on vertical axes only. '

~ 10. In an air-ship, a horizontal guide, ana -
a vertical rudder mounted to slide bodily 25
laterally on said guide and also to turn
laterally. R o
~ In witness whereof I have set my hand
this 22d day of June, 1910, at the city,

‘county and State of New York, in the pres- ""30-':_" o

ence of two subscribing witnesses.
L - LOUIS C. BADEATU.
- Witnesses: o
” J. . BRANDENBURG, =

B. W. Coutpock. -

Copies of th_ié’ patent mﬁy be obtaiﬁfed for ﬁ_ve'-eﬁents_ each, by addressing the d t_‘.nmmissibner of Patents.
| | ~~ Washington, D. c.” |
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