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ships, of which the following is a full, clear,
and- exact specification. o

10

15

994.104.

UNITED STATES PATENT OFFICE.

' WILLIAM CHARLES HURST, OF NEW YORK, N. Y.

~ AIRSHIP.

To all whom it may concern: _ o
- Be it known that I, WicriaM CHARLES

HugsT, a citizen of the United States, resid- |
ing at New York city, in the county of New |
York #nd State of New York, have invented

certain hew and useful Improvements in Air-

"'This invention relates to air-ships, and re-
lates more particularly. to air-ships of the

type known as “ heavier than air-”’, in which
one or more aeroplanes are employed. - - |

¥ »

ing machines have been proposed in which

one or more aeroplanes are flexed for a small

portion at or near the ends of said aero-

L Elamés,the main portion of said aeroplanes

eing - intended to be substantially non-

flexed ; ‘however, in view of the materials,

2 0

25

-~ According to this invention,my flying ma-
“chine, whether of the soaring or of the self-
propelled type, 1s provided with one or more

- 30

usually wood for the framework and fabric
for the planes, the main portions of the aero-
planes do not operate under conditions of |-
~ flight as rigid planes, thus giving rise to con-
~ditions of great uncertainty in flying in such
prior ‘devices, and causing unnecessarily

great hazard in aeronavigating.

aeroplanes,  having at least one aeroplane
disposed proximate to the end of the {lying

- machine. the face of said aeroplane or aero-

35

planes being of less width at the end thereof

more nearly to the end of the flying machine
than at the opposite end thereof. P

The aeroplanes of my device are construct-
ed of suitable material which is substantially

rigid under all normal ‘conditions of aero-

- pavigating or soaring, the material being of

40

- that I provide means for moving one or

45

50

appropriate lightness; I prefer to construct

the one or more aeroplanes of my device of
“aluminum, or aluminum alloys, or the like. -

~ An essential feature of my invention 1s,

more aeroplanes relative to the framework

of my flying machine, whereby the weight
of the machine, and passenger or passengers,
is sustained by the reactions resulting when.

the machine is moved through the air either
by the application of mechanical power or

by the utilization of the force of gravity;.
~ furthermore, it is the object of‘this Inven-

tion to provide means for maintaining the

I am aware that prior to my invention, "ﬂy--

“vention wil

sition to which said aeroplanes: may, be

moved. y

Another feature of. this 'in#entibﬁ_fji:s_ that

o ._;eciﬁeation of LéttErs 'Palte_nt__ -”Patented May 2 O, 1911, X
 Application filed December 1, 1909, Serial No. 530,716 o

bd

the rudder-or other guiding device necessary -
in codperation with my movable aeropldnes .

for directing the flying machine vertically or
“horizontally 1s of much less length and

welght than heretofore employed.

Tt will be understood that my invention

contemplates cpns'truct-ing all the various
parts of my flying machine so as to combine

lightness, strength, convenience of construc-

tion, and facility of operation. -
- Other ob%'ects and advantages of my in-
. be more fully understood from
the following deéscription and the accom-
panying drawings, in which— o

trated, however, meérely diagrammatically,

the driving, controlling and. operating parts -

-t

70

- TFigure 1 is a perspective view of a flying
machine ' embodying my inyention, 1illus-

having been largely omitted for the purpose -

of presenting a clearer illustration; Fig. 2 - =
is a plan of the device shown in Iig. 1, illus- .
trating. in addition the engine, and means -

for operating the several sets of aeroplanes
independently of each other; Iig. 3 1s a.

30

front elevation of the device shown in'Iig. -
23 Fig. 4 is an end view of the device shown

in Figs. 2 and 3; Fig. 5 is-a detail view of

the operating and controlling levers and
-mechanism whereby each set of aeroplanes

may -be independently or simultaneously
moyed as may be desired by the operator;
this figure also shows certain parts of my

automatically opening parachute; Ifig. 6 1s

a detail view on the Iine X—X of Iig. 5,

showing one lever for operating the aero-
planeg, and means for retaining the lever

85

90

rigidly in any desired position; and Fig. Tis

a detail view of the means for causing the

parachute to be set automatically in posi-

tion. L .
- Referring now to Fig. 1, the support of
my device 1g constituted of an open frame-

work comprising essentially vertical rods
1; 2, 3 and 4. positioned in the front thercof,
anid vertical rods 5,6, 7, and 8, positioned.in .

95

100

the rear thereof; said rods being joined at -

the top by horizontal rods 9, 10, 11, and 12,
and at the bottom by horizontal rods 13, 14.

Additional horizontal rods 17 and 18. may

“be provided at the ends of my flying machine

- aeroplanes of my._device rigidly im any po- ;in-teng}efiia,te the rods 9 and 13,‘-;%1"1';1 12 al.x;cl"

105
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10
" posed in the middle of my device, and 1s
. usually made of wood or other vegetable
 material of suitable likeness and strength,
and supported on the horizontal side rods
20,21, and the front and rear rods 22 and 23..

15

~the type as.shown in Fig. 1, the machine:

14, respectively, for the purpose of giving.
greater strength and also for the support of
other parts.  In a practical embodiment. pf
framework comprising tge :

my invention the

rods referred to ‘above;, will be suitably
braced to withstand strains in all planes'by -
" 'means of a number of cross rods or ropes.
and other braces, as will be. readily under-
stood. The platform 19, for supporting the’

operator and passengers, 1s pre erably " ¢hise

When my flying machine is constructed of

 comprises eight aeroplanes; 25, 26, 27 and 28,

" and 29, 80, 31 and 32, the first four, namely,
20

25 to 28 inclusive, constituting one set and

~ disposed on the right of the platform 19, and

- the remaining-&él'(iplanes 29, 30:' 31 and 32

- constituting the second set and; disposed .to

25 .
~that the width of the face of the same at

the left of said platform 19. In general,the
form of the individual aeroplanes is such

* one end is less than at the opposite end, and

as a specific example I have illustrated the.

 individual ‘aeroplanes as of a form having

30

- 3b

a- substantially triangular face. It will be

‘understood, however, that the form of the
face of the individual. aeroplanes need not |
necessarily terminate in an apex, but may be

of any width less than the width of the op-

posite end of the face. The aeroplanes may |
be constructed of sheet aluminum, aluminum
~ alloys, or the like, and may be  further
- strengthened at the edges by rods 33 of simi-

- lar material.

40

45

bb

 Various means for moving the aeroplanes -
~ of my device, and means for maintaining |
the aeroplanes in any desired position, may
be: employed; as shown in Fig. 2, and 1

greater detail in Fig. 5, my deroplanes may
be mounted on shafts and moved to a desired
position by rotating such shafts. 1. have

- shown the shafts as fixed to-the aeroplanes.
“ on_an axis of symmetry of the same; how-
~ ever, it will be obvious that any aeroplane
)-of my device need not be. of symmetrical
" contour, and the shaft may be fixed to any.
~ aeroplane of any shape in-any suitable re-:
lation to the contour of said aeroplane.”; = .
" Referring -to Fig. 2, the aeroplane 25 1s
mounted on the shaft 84, said shaft 34 being -

~ journaled in ball-bearings at its outer end,
~ and passing through .4 ball-bearing 55 fixed

“to the framework of the machine.

- aecoplane 26 is mounted in a similar manner

60

on a similar shaft 85.° On _each of shafts 34

- and 35 I dispose a sprocket 38 meshing with

a chain 39. Aeroplanes 27 and 28 may be

‘mounted on the shafts 36 -and 37, respec-

~tively, sald shafts 36 and .37 being similar to-
65 shafts 34'and 35; or, as shown in Fig. 5, the

The

‘aeroplane 27 may be provided with straps to -
permit the game t0 be moved about the rod
36, said aeroplane 27 being fixed to a stud
15, rigidly connectea’ to the sprocket 38,
{ suitable ball-bearings ,b'eiliﬁ provided for 7
journaling the stud 15. Tk 8
mo? be mounted to permit rotation about the
rod -37, |

-stud 15, connected to.a sprocket 38. The
~chain 39 passes about the four sprockets 38,

994:1’04_“ |

e neroplane 28

siid aeroplane 98 bemg fixed to.a

for -the purpose of simultaneously ‘movin,

the -aeroplanes and: for maintaining said.

aeroplanes in any - desirpd position. The

aeroplanes 29 and ‘30, are mounted in a simi1- .-
80

lar manner-to the arrangement of the aero-

planes 25 and 26. ‘The aéroplanes 81 and
32 may be mounted to rotate about the rods

75

49'-and 43 similar to the arrangement of

mounting of the aeroplanes 27 _a_nﬁ. 98. The
-sprockets 45 are fixed to -the shafts 40 and
41 similar to the arrangement of sprockets -
36, the aeroplanes =

38 on the shafts 35 an

85 .

81 and 32 being fixed to a stud on sprockets : {f;;:;"';-lf
45 mounted to turn about the rods 42 and 43, .-

respectively, a chain 46 meshing with said 90 '

four sprockets 45. . The lever 56 1s fixed toa * -

shaft of one set, say shaft 84 of the right

hand set, and a similar lever 57 is connected .-

to a shaft of the other set, say shaft 40. I

prefer to provide additional co-acting means

for insuring the aeroplanes of one set to be

simultaneously moved and maintained in po-
sition, such further means being deseribed

in greater 'detail in a later portion.of this
specification. -In order to provide further

100

“bearing supports, and for preventing lateral -
movement of the-aeroplane shafts, and at

| the same time to permit the shafts of the
different sets of+aeroplanes to be independ-
ently moved, a differential 47 1s connected

105

between the corresponding shafts, as shafts:

{ 34 and 40, shafts 85 and 41. It will be un- -

“derstood that when each aergplane of each.

set is fixed to a shaft,a differential similar
to the differential 47 will be required- be- .

110

tweernn each pair of ‘corresponding shafts. -

- 5

of the type embodying four inter-meshing

|

, However, any other suitable type of differen-
the desired:

beveled gears, the gear 48 being fixed to the
shaft 40, the gear 49 being fixed to the shaft -

| The differential 47 is illustrated, specifically, "

115

84, the intermediate smaller gears 50, 51 -
meshing with gears 48 and 49, preferably at =

diametrically: opposite points; the gears 50,
51 are suitably-mounted on studs journaled
1in the differential casing 52, suitable. ball-

‘bearings, o;:._;-q{_t_her. anti-friction means being
“disposed ‘between the collars of said casing ‘-

120

52 and the shafts 34 and 40, respectively.

tial may be' employed to effect

125

results. As one means for simultaneously
operating the levers 56 and 57 when so de-

sired by the. operator,-I provide one of the

operating levers, say the lever 56 with an
tarm DS _hlnged, thereto, sail d arm 53 haVlIlg a

130
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at'ch 54 coaperatmcr with the lochmﬂ* heans.

...)8 dlsnosed on the other lever 57.

10

I h“n*e referred above to additional co-act- |
ing means. for insuring simultaneous opera- |
tion and p(}*::lthIllﬂg of the aeroplanes of
any one set; such means may ccmprise a phu-

allty of Sllb":‘,t‘llltl‘lﬂy vertical links 60, con-
necting an aeroplane with the other aero-
“plane of the same set and in.the same verti- |
cal -plane, as aeronlanes 25 and 27, aero-
- planes 26 and 28, f.teraplane% 29 and 31, and
said links beirig pref-

«) f"i

“'J—-' .

aeroplanes 30 and

~erably- hinged by means of: ball bE"Llan

15

30

joints, or 511111131 anti-rriction joints, fmfl-

pmfembly at the edges or edge rods 33.
yoreover, oblique lmhs 61, armnﬂed n.

Dairs, ﬂmy be hinged to emzh of the . lower.
_ ,.tewplfmas at opgomte

of

paly

ing the levers 56 and 57 in a desired position

may be provided, as for example, a segment
s 70 having notclies cotperating With teeth
on the. levers 56,.57, said seoment 70 being.

ﬁ&c::a to the fmmework O
DY positmmn

the’ nmchme, S
bolting or - serewing the

same to the 1}1%%01 m 19, T prefer to. pro-.
vide each segment 70 with a loop 71 to pre-
went any accidental displacement of “the

operating lever beyond. the" limits of the
seoment (O It will be obvious that in the
event it is desired to operate the levers 50,.
57 by means of the feet of the operator in-

stead of manual manipulation, such levers

56 and 57 will extend a proper leneth in the

45

80 &

60

zomtal blade .
Cmeans fos morv 1N the rudder 75

65

mechanical power, 1
,hlades and cne or more engines for driving

fmmred 01‘1 the
‘.‘:1 (7. I ]

front of the flving machine, and Slllt"lble Seo-
méntal or other ret.unmcr means po&1tloned'

.:wcmdmﬂ*lv |
When my ﬂymg, machine is pr 0*3@11@(1 bv

said propeller blades: said engine or engines,
andd said pr 01=eller bhd-ﬂ& being pr OTI*“IIV ar-
pmt* orm 19. In the dray-
Jot

ine

' ¥

e

s 06, 97. dispos ed on the . Jor 19, ,t_
:—i ine 96 driving the propelier blade T2
engine 971 driving the p*r)pelle

and the
,;1 e T3, 1 prefer to have the driving

1-1(3-“11»-,; o1 the propeller 72 independent of
the drivirg means of the piopeder"h The.

iHJe of tlie engines. means for cooling the
Sane. and other features as to %11;").)0%111-“:
;md
chite need not hie treated in {1{3‘::111 here
SHCH ;{f’itli‘{‘—} will he readily und ferstood by
those skilled in the art.. The fving .
15 further’ T_)iml{?ed 1\1*’11-{1- 111&:1«% T5. of
any approved arrangement. as for example.
comprising a vertieal blade -
“7. T have not

"

about an

axis parallel to the ]J]‘ldt‘% 76, fm‘ the ieason |

‘weights of the parts of my

s thereof, each | 80

sard  oblique hnhs 61 being con-
nectec hv means of a roclker arni 02_1 JOUTr-
naled on the rods 15 and 16, -

| 1 bear
Any suttable means for deiachflbl} retain-

PL;Q Il
"I'r“ﬁ.l

thevods

d 1

pr Oﬁde propeller

have shown two. four-ylinder en-

sheets

1:;111%1*1” tm‘ < e on- the ilill]“ ma- -
'.'_ I

y *'n‘whme |

G.. and a hori-
tlustrated

ihat T 11aw omitted details of thls natulé
for the sake of p*'euentma clefuer ]1L1~:,t1£1—
tions. -

i

I will be un:lemtood imt the relative

arid the positioning of the szuine,

ﬂvmrr machine
should be -
properlv chosen to cause a substantial bal- .
“ance of the machime wh en in flight -

70

I prefer to equip my fiving machme with -

'pﬂmchuteg, preferably of the type which
| ﬂl.e

wutomatically set in position. The para-

75

chute dewr;e iHustrated nenem]lv M I*lm :

1 and 2
5 and T, r:,omplh

essentially - two She?t- of - Sultahle abnc

which 1101111.:11#1* are wound on rods or roll-
in %dltda}]e casings,. as casings.
2 and 7-1s shown one ar-.

rangemeit of the casings 80, 81, the rollers

bmnﬂ mounted on studs journaled in the
said plate RG-be-
'nﬂmlteﬂ ‘01 U‘*e shaft 40 by means of -
‘an anti- iuctlon bearing collar ST.
free ends of the parachute sheets aw;tu-f'
tacned wires 88 or 511111111‘ means, see. Fig. 2,
the other ends of «nid wires 88 ])EID(}:—» GOTL-
‘nected to tlie spring-wound reels §9, dis-

rd 1nclosed

R1. In l* 108,

ings &5 ot the 1)LL...E S,

1Ing.
T

posed preferably aﬂ]acent the e\heihe up-

perr left hand and right hand ends of the
T lave not sliown the reels
¥ig. 1, but it will be obvicus that th-f

fiving. it achine.

::;}m* be positioned ]11*1111edmtelv ahove
9 and 12,
and 12 removed. and thﬁ reels 89 put in their
place instead. When: the pmnchute sheets

R

casmgs S0 81, such 111511111:}111111011 will be

carried out bv doing work on the springs ot
Ior holding the parac *mte_' R
in closed pomtmn pins 90 are mserted m
-suwitable openings in the: bearvings. 85, and

the reels 8

through an opening n the stud of the roller
of the parachute curtain, registering with

su1d openings in the bellrmcr S5, thus per 1‘*11(—1 B
116G

ting the wuladmte (111&11115 to be held in
(Lmﬂl 1)(}%1’[1011 by the spring reels. 84, af'-

_‘:}uh 90, 00 may Ie L)h”t‘*l ouk

B’

of u chain or rope 91, wherchy the reels 89
bring the parachute

ton. ‘The reels are preferalily provided with
ratchets  for nrintainihg the
>ts - In . open p{)b"mon oY
tution 1'01 -11(:]1 ratehets  or
thereto, fixed: l‘wq 05 {see TN,

1 sihsti-

in’

111.';: hooks on the pahwhute sheets,

being moved to, and held in. any desived po-

antl more, 51)ec1ﬁcallv n CElt.:l .
details thelem‘ in Figs. |

th{;"

wc}unfl on their '*‘e-;pectn{, rods 111 the.

adaition,
9y mav be
disposed ontthe upper ends of fh{*,.ioda 1
and 4 cotiperating:with openings or 1)10}0{ (-

80

-85

Trespectively, or Sfud rods 9.

100

- When 1t = Lwﬁned to open the parachute:
i -eurtains. the
~of the epenings In. the Learing“S5 by means -
115
> sheels to an open posi-

parachute:

120.

Tt will thus De seen that my Fh ing . ma- 125
“chine 1s provided with a plurality of sets

~of- aeroplanes, each set. being capable of

sition mdependenﬂy of the renmaining sets. -

]1L=feuu,1fr 40, Fig. 4, the solid lines deuotmg |

130



50 portion, a group

a

the- alerbpl_aheS j25; 926, 27 and 28,' show the

 same ina horizontal position, and the dotted

~ lines show*the vosition assumed by said
_aerdplanes when moved to.a torward down-

6 -ward position.

. "machine - comprises more than two: sets of |

‘aeroplanes, and, that two or more aeroplanes
 may be included in each set. It will also
10 ‘be clear that my flying: machine may com-

" prise planes which are fixed to the support’

| of the flying machine, said fixed planes be-

ing preferably at or near the middle of the |

: machine, and two or.more sets of aeroplanes

15 of the nature described above may be dis-
-+ posed at any suitable location proximate to

the ends of the machine.

- Having

. to secure by Letters Patent, is:—

.25 1. In a flying machine, the ,combinatiﬂn-‘

" with a central body.portion and right-hand
‘and left-hand: lateral body portions, of pro-
pelling means carried by said central body
portion, a groiip.of movable aeroplanes of

30 -non-flexible matérial “supported by - said
“pight-hand body portion, a group of movable
aeroplanes of non-flexible material support-

ed by said left-hand body portion, the aero-

-planes of each of said groups being arranged

~"whose width toward the. central body por-

. tion -is greater than its width outwardly,
- and means for simultaneously moving the
40 upper and lower aeroplanes of each group |

while maintaining parallelism of the same
- and independently of the aeroplanes of the
other group. - S '

and left-hand body portions, of propelling
~ means carried by said central body portion,
~a group of movable aeroplanes of non-flexible

material supported by said right-hand body
_ of movable aeroplanes of
non-flexible material supported by said-left-
‘hand body portion, said aeroplanes having.

substantially trianguldr faces, "the aero-

‘planes of each group being parallel to one

55 another and arranged 1n a plur-alitly of hori-
iy zontal planes, means for simult
" i1oving the aeroplanes of each group-v 1ile

~ “mpaintaining parallelism and independently |
. of the aeroplanes of the other group, and
60 means” for simultaneously- operating said

- movable means of both grouns.

"~ 8. In a flying _mq@hine,Lthe:.comb_'ination_’ o

2 In a flying machine, the combination
45 with a central body portion and right-hand.

| 904,104"

with a central body portion and right-hand
‘and left-hand body portions, of propelling
‘means carried by said central body portion, 65
a. group of rotatable . aeroplanes of non-
_ : - | flexible: material supported by said right-
- T.wish it to be understood that my flying | hand body: portion, a group of rotatable
_ aeropla’ne’s‘f*-ci?,_, ' _ _'
| ed by said left-hand body portion, the aero- 70

_non-flexible material support-

planes of said groups  having faces of

‘greater width toward said central body por-

tion as- compartd with the outward width

of the same, said aeroplanes in ‘each group
bem% arranged 1n pairs one vertically above 75
anot

er and parallel thereto; shafts secured -
to certain of said aeroplanes, and means for

simultaneously rotating the shafts through
S - .- | equal angles secured to the aeroplanes of one .

- It will be understood that wherever rela- | g | |
- .tive movement between the parts of my fly-
~ 20_1ng machine takes place, ball-bearings, or
- - similar anti-friction means, are provided. . |
_ thus described my invention, I de--
clare that what I claim as new and desire

group and independently of the aeroplanes -'80. .

| of the other group. = e
4. In a flying machine, the combinatiod

with a - central body - portion, propelling - '

‘means carried by the same, aright-hand body

portion, a group of rotatable acroplanes sup- 85
ported by said right-hand- body 1?0 rtion, a -

left-hand body poxtion, a group of rotatable - - e

| aeroplanes supported by said left-hand body

portion, the aeroplanes of said groups being .
of non-flexible material and of substantially 90
triangular shape with the apices disposed

outwardly, feans for rotating . through
‘equal angles the aeroplanes of one group

independent of the aeroplanes of the other

group, said means comprising operating 95.
. | S De yged | members disposed at distributed points on '
35 one vertically above another and parallel to | TR

one another, said aeroplanes having faces

‘the faces of said aeroplanes.

L]
) L]

- 5. In a ‘flying machine, a -ce_htfal . body e
‘portion, propellind means carried by said
central body portion, 4 right-hand body por- 100

tion, a group. of aeroplanes supported by

said right-hand body portion; i left-hand. = .~ |

body portion, a group of aeroplanes.sup-

‘ported by said left-hand body portion, saxd
aeroplanes being of non-flexible ‘material 105

and. of ‘substantially triangular shape with
the apices disposed outwardly, said aero-.

‘planes of each group being arranged paral- - .-
‘Tel to one another and in a plurality of hori-
Zontal planes, and means for rotating said 110
‘right-hand and :said left-hand groups of .

aeroplanes through equal angles while main-

‘taining parallelism either independently of

each other .or dat the same time as desired,

L] - +
- &

' said means comprising a plurality of actuat- 11K

ing elements secured at dlst'ributed points to-

the face of each aeroplane. .
taneously .|

In testimony whereof T affix mySIgna,ture, |

in presence of two witnesses. . -

" WILLIAM CHARLES HURST.

-

| '._WVitI_leS_‘s'es oo _
- - Hexry J. Lucks, " o
r - GEO- N-‘KERR, -. ..L :
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