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UNITED STATES PATENT OFFICE,

HERMAN THADEN, OF ATLANE fa e AR K E£

AIRSHIP, .

1,002,093.

Specification of Letters Patent, Patented Aug. 29, 1911,

Application filed June 17, 1910. Serial No. 587,488, :

To all whom it may concern: ~

Be it known that T, Hermaw THADEN, a
citizen of the United States, residing at At-
lanta, in the county of Fulton and State of
(icorgia, have invented certain new and use-

- ful Tmprovements in Airships; and I do

10

20

herehy declare the following to Dbe.a full
clear; and exact description. of the inven-
tion, such as will enable. others. skilled., in

use the saine.. :
This invention relates

the art to which it appertains to make and

ranged with lifting and propellin means
g g and proj 1g I

~which operate from one'or more prime mov-

ers and controlled to any “desired -extent for
properly guiding and changing the posi-
tien of the ship, _ - '

‘The abject in view is the arrangement of
combined lifting and propelling means, to-
gether with a plurality of controllers” for

“shifting. and varying the action of the lift-

P
&
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ing and propelling méans as may be de-
sired. T SRR
-Another object of the invention is the ar-
rangement in an air ship of lifting and
propelling means adapted to co-act with
lifting and sustaining planes, the planes and
lifting und propelling means being connect-

¢ ed with controlling means for varying the

action of the planes and the lifting and pro-

wiling means in proper relation to each
o

other for guiding, lifting and thoroughly
controlling the various actions of the ship.
A still further object of the invention is
the arrangement in an air ship, of lifting
and propgling means comprising a rotating
shaft having a plurality of propellers ar:
ranged thereon designed to engage the. air
flatwise on Uie down stroke when lifting,
and to cngage the air edgewise on’the up
stroke, the propeller blades being associ-
ated with a plurality of controllers designed
e e operated in unison or individually for
varying the action of all of the propellers,
or any particular group. )
With these and other objects in view (he

invention comprises certain novel construe-
tous, combinations, and  arrangement of

parts as will be hercinafter more fully de-
serthod and elaimed., .

In the aceomnpanying drawings: Figure 1
5w side elevation of an air ship embody-
ing the invention. Fig, 2 s a 1f|etail frag-
mentary perspective view of the central part

“the air ship, showing the controllers and

| operating levers,

tains.

perspective view

to impl'd\'exﬁents in
levers for regulating the action of the con-

air ships, and particularly to air ships ar-

r I Fig. 3 is a fragmentary
sectional view through the front half of the
upper part of the air ship, showing the ar-
rangement of planes and controlling cur-
Fig. 4 is an enlarged detail frag-
mentary view of one of the controllers. Ifig.

5 is a fragmentary sectional view through-
-part of the propelling shaft showing the.

arrangement .of the: reciprocating bar and
means for shifting the position of the: pro-
peller blades: Fig. 6 is an enlarged detail
of one of. the controlling

trollers. Fig. 7 is an enlarged detail per-

spective view of a controlling lever used for

varying the action of'the controllers at the
front of the machine. Fig. 8 is a side eleva-

"tion_ of one of the controllers and surround-

ing parts. Ifig. 9 is u longitudinal scetional
view through Fig. 8 approximately on line
9—9 thereof. Iig. 10 is a scction through

the: controller shown in Figs. 8 and 9, ap-
proximately on line 10—10 of I'ig. 9..
» In forming an air ship -according to the

‘présent invention a framework of any

desired kind may be provided, braced in
any desired” manner. for forming a strong
and. rigid support. - To the upper part of
the framework s connected a pPlurality of
planes arranged at angles to the general dli-
rection- of the framework, A rranged at
the front.of cuch of the planes are a
plurality of curtains for-controlling 1he
amount of air pressure permiited Lo en-
gage the respective planes, the curtains he-
g contiolled by suitable eables extending
Lo the operator’s position.  Xrranged at any
desired distance below the planes is a pro-

1 peller shaft on cach.side of the framework,
to eacliof which are conneeted o plurality

of propeller blades. . These propeller shaf(s

may he operdded (rom a single souree of

power or Trom w plurality of sowrees of
power if desived. “Lhe propeller shafis ox-
tend for the Tull lenglh of the framework
and each contuin’ a veciprociting har whicl,
is preferably divided into independent see-
tions.  Each of (hese Sections of {he recip-
rocating har are conneeted with 2 controf-
ler, which in turn is connected with a éon-
trolling lever so that all of (he controllers,
st consequently all of the propeller hlades,
may he controlled as desived.  In order to
steer or giide the air ship the front sec-
tions of propeller blades e avranged to
he controlled independently of the rear sce-
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these planes

 curtaing may he used to as

ward.

* planes 9

2

tions and also indcpendenﬂy of each other, :
so that the front of {he ajr ship may be .
pointed upward or from one side to the ;
othier as desived.  The controllers are ar-

ranged to canse e propeller blades to act |
as Jifting means for the, air ship ‘when held !'

I one position, and to act as propelling’ |
nmeans for forcing forward thie air ship |
whent held in another Position, so that the ’
air ship may be raised and moved as desired |
independently of the planes or in combi-
nation’therewith, the planes being brought
Into aperation preferably only when noving
substantially horizontally. - When the planes
e in use as supporting .members the pro-
pelling means are used ag means for forcing
forward the ship and not as lifting means
unless the ship is moving very slowly.

In order that the. invention may be more
clearly understood an cmbodiment of the
sttne i% shown in the accompanying draw-
ings, in -which' 1 indicates a framework -
whiclh may be formed of any desired mate:
rial and which is designed to be provided
with suitable braces for firmly supporting
the varions planes aud- the varions moving
parts. Connected with the frainework 1 are |
& plurality of lifting and sustaining plancs |
2 which 1may be arranged at any - desived |
angle.”  Arranged at the front of cuch of
are onc'or more enrtains 8. The |
curtains are hinged at 4 so that unless posi- .
tively prevented they will move hack agaiust |
the planes 2 when the
same.” This will permit the planes to act I
freely in their normal way, but if it should
be desived st any time to prevent (he planes
from acting the curtaing wmay be closed by
operating cables 5 and 6. cables 5 operating
the curtains at the front of (he maehine and
cables & operating the curlains the rear
Preferably there are two
curtains for each plane, and ay operating
eable 5 for cach set of curtaing, so that the
ststin (urning the
machine by closing one side or the other ac-
cording to the direclion it is desired to {urn -
the machine. The cables 5 are conneeted l

i
:
I
1
|
i
i
H
|
b
!
I
i
|
!
|
i

with lever 7 so that when lever 7 is moved|
o the vight the curtains on the left will e |
closed. and when lever 7 is woved to the

left the cortains on the vight will be elased,

At the same time that the respeelive right

and left curtains ave closed the propellers |
on the vight and left side of (he machine are
caused {o lift.  That is when the curtains
an the left side of the machine ave closed
the propeller blades on that side are caused
to 1ift instead of urge the machine forward,
and when the cartanis on the vight side are
closed the propeHer blades on that side are

| secured . together

-ings four

1,002,093

propeller shafts 8 and 9 are formed tubular
-and extend for the entire length of the ship,
so that the prime. mover 10 may be located
any desired place, and yet rotate. the pro-
peller blades at the desired speed. Dref-
erably power is conveyed from prime mover
10, thrcugh chains 11
8 and 9. When the size of the air ship
necessitates comparatively long shafts S and
9 the same may be divided into sections and
rigidly secures the sec-
using the same to act
Arranged in each of
and 9 is a recipro-

member 13 which
tions together for ca
s a continuous. shaft.
the propeller shafts 8
cating bar 14, which
divided into sections,
tions is controlled by
hereinafter fully
controllers are disclosed, and con-
sequently four reciprocating sections are
used. By this means eacl bar may be con-

each of which sec-
a controlling device

trolled.indcpendently if desired. The recip--

rocating bars 14 are provided with an aper-
ture* 15 for- each of the propeller blades.
The apertares 15 are beveled preferably at
an angle.of 45 degrees for. accommodating
the movement, of pin 16, which is
cured to the shaft 17 of each of the pro-
peller blades 18. When the reciprocating
bar 14 is in the position shown in Fig. 5
the blades 18 engage the air flatwise on the
down stroke, and. edgewise on-the up stroke.

AT presses aeinst the wIf it is desived to cause the propeller blades

toract as means for forcing the ship forward
hereei procating bar 14 is moved for caus-
Ing pins 16 to extend at a substantial right
angle (o the general direction of bar 14,
Which will set the blades 18 at a 43 degree
angle vhich will give the . maximuin for-
ward impulse. . C

The controllers, as more
Figs. + and 8 to 10 nclusive,
wonnied upon the shafts 8 and
ate made identical so that the deseri
ul one will he sullicient for all.
more: partienlarly to Figs™4 and 8 {o 10
inclusive there Tis~ diselosed . controller
which will he designated for the purpose of
deseription as 19, and which controller is of
like construction ag controllers 20, 91 ang
2% The contvoller 19 comprises slecves 23
and 24 which have co-acting cam’ surfaces
23 and 26 for engaging a projection 27.
Projection 27 is formed with pins 28 and 29
which are rigidly secured to bar 14 and
whieh cavry antifriction vollers 30 and 31,
The outer ends of pins 28 and, 29 are con-
nected by a smitable link 32 g0 that the pins
will act s a unit for forming a rigid pro-
jection which - has antj- friction meniboes

clearly shown in
are loosely
9, and also
ption

caused to Lift instead of urge the ship for-

thereon.  These suti-friciion members
designed to engagre the cams 25 and 26 w0

Arranged any desired distance beneith
are propeller shafts 8 and 9. The

as to permit-the. cns to enue a proper re-
ciprocation of the bar 1 for properly set-

and 12 fo the shafts.

by a coupling sleeve or-

bars are preferably

described. In the. draw- .
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ting the blades 18 at the desired angle.
Surronnding sleeves 23 and 24 ave sleeves
33 and 34 which sleeves are in effect rings.
The sleeves 23 and 24 are loosely mounted
on shaft 8, and sleeves 33 and 34 are loosely

mounted on sleeves 23 and 24. In order to:

ciise a proper movement of the cams on
sleeves 93 and 24, and also to bring into ac-
tion sleeves 83 and 34 when the cams are
thrown out of operation, connecting mem-

" bers 33-—35 and 36—36 are provided. The
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connecting members 3535 are rigidly se-
cuved at one end to sleeve 33 and at
the other end to sleeve 24, while mem-
hers 36—36 are rigidly sccured at one’
end  to sleeve 93 and at the other
end to sleeve 34. By this arrangement
whenever members: 35—35 and 3636 are

moved longitudinally of shaft 8 and inop--

posite directions the cams 25 and 26 will
move apart but sleeves 33 and 34 will move
together, so that as projection 27 rotates
the same will engage part of one of-the
calus 25 or 26 and engage sleeves 83 and 34
for a partial rotation 1f the cams are moved
a short distanee apart. . ,

In order to control the action of the cams
and sleeves a pair of links 37-—87 and 38—38
are pivotally connected to the ends of mem-

0 bers 36—36 and a pair of links 39—39 and

H-—0 are pivotally connected to the ends
nmembers 35—35. Links 38-—88 .and
40—10 are pivotally connected tbgether by

a pin 41 which extends through apeitures|

42—42 in bars or guiding members 43—43.
Links 87—37 and 3939 are pivotally con-
nected together by a pin 44 which extends
tirough bars 43—43 and is slidingly mount-
cd in slots 45--43. One of the bars 43 is
holted to cross braces 46 and 47 by bolts
48 and 49, "Bolts 48 and 49 pass through
sleeves 50 and 51 and through Loth bars 43
and braces 46 and 47, so as to-firnily hold in
position both of the bars 43 and provide
aviple support for the pins 41 and 4. One
of the Tinks used for opening and closing the.
cans, naniely link 37, is lengtliened to any
desired extent forming a handle or lever.
To the outer.end of link 37 is sectirved eable
whicl s conneeled “with cable 53, A
cable S0 similar to eable 52 s nlso con-.
nected with eable 83, and extends down to
the lever or long link of controller 20, so
thal when cable 53 s pulled both of the
controllers 148 and 20 will be operated for
Lirowing the eams 23 and 26 duto operation.
Whaen eable 53 s released the projection 27
will smutonetieally foree apart (he cams 235
and 26 and al the same Gwe foree together
sleeves 33 apd 31 leaving only suflicient
e Befvceen fhe same Tor the free rotition
of the projection,

Cable 38 passes upward over pulley 53
widd Trein thenee (o lever 56, Connected to
lever 56 is a second cable 57 which acts simi-

R

| section and. the rear section “are

a

lar to cable 53 except that the same passes
over pulley 58 and moves cables 59 and 60

for actuating ‘controllérs 21 and 22 on the
opposite side of the machine to controllers
19 and 20. Lever 56 is pivotally inounted at
(1 and cables 53 and ‘57 are secured to the
lever on opposite sides of its pivotal point,
so that a pivotal movement In one - lirec-
tion will pull both cables” 53 and’ 57 and
a pivotal mevement in the opposite direc-
tion will release both cables. For in-
stance, if lever 56 had the lower end there-
of swung to the left both cables will be
pulled, but if swiing in the opposite direc-
tion Doth cableswviﬁ be slacked. In pull-
ing cables 53 and 57 the respective levers 87
of the controllers will be pulled or raised
pi\bf_all{ for throwing the cams into oper-
ation.: In-order to hold the cams properly
in operation -as:long as desived & pivotal

member or pawl 62 is pivatally - connected:

with lever 56 and is formed with teeth 63
which' engage a- catch or tooth 64 ri idly
connected with one of the cross bars of the
framework. - This tooth and ratchet con-
struction permits a free movement of lever
56 in such a direction as to pull cables 53
and 57 but will not permit a return thereof
until pawl 62 has been lifted out of en-
gagement with tooth or catch 64.  When the
controllers are held to act in tlie position
shown in IFig. 8 the blades 18 of the pro-

-pellers are acting in such a manner as to lift

the, machine so ‘that in order to hold the
cdrrftr()llers in position for causing the blades
to*continue a lifting motion 4ll that is nec-

“essary is-to move lever 56 to the left and

allow pawl 62-to hold the Jever in that po-
sition. - When 'a_sufficient height has' been
attained and it is desired ‘to move longitu-
dinally- pawl 62 is raised and lever 56 per-
mitted to take' its mormal position and

sleeves 33 and 34 -of the controllers permit- -
ted to contact with the projection 27, If it

should be desired to cause the blades 18 to
give a lifting and slightly propelling action

dever 56 could be moved only a short dis-

tance to the left and held in that position by
pawl 62. o v :

In guiding the air ship the sanie is caused

to turn to the right or left-as desiied by’

causing one* side of -the front section or
propellers to lift, while the remaining front

the machine in” a forward direction. In
ouder to control and regulate - the ‘action
of each of the front sectiony mdependent(lf'

of the rear sections, a.controlling or guid--

ing lever: 7'is provided. Tever 7 is con-
nected. with part of the frameworkt by a
universal joint 66 (Figs. 2 and 7), so as to
permit a free movement in any dirvection of
the lever according to what may be desired.

1 Connectetl with lever 7 at any desived dis-

tance from joint 66 ave cables 67 and 68
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70

75

80

85

90 -

96

100

105

110

116

120

128

138



10

30

40

4.

which cables pass over pulleys 69 and 70,
and from thence to the links 37 of the con-
trollers 20 and 22. By this arrangement
when lever 7 is moved downward pivotally
hoth cables 67 and 68 ave pulled so that
both contcolletrs 20 anps 22 are operated for
causing cams 23 and 26 to. be moved into
an operative position. This will cause a
lifting action for both of the front sections
of the propeller blades so that the machine
will be <lanted or inclined upward. If lever
T is moved to the right cable 68 is pulled and

cable 67 loosened, so that only controller

22 will be operated for causing the section
controlled thereby to 1ift. , This will cause
the machine to turn to the left. The move-
ment of lever 7 to the left will cause the .
machiue to. move to the right. Cables 5—5:
ave also connected with levers 7 at substan-
tinlly the same point us cables 67 and 68,
s0 that when cither of the ciibles 67 or 68
is pulled one of the cables 5 will-be pulled
for clozing the curtains 3 on that side of the
machine. The closing of the curtains will
destroy the Tifting and sustaining power of
iLie planes on that side of the machine which
will be counter-halanced by the lifting: of
the blades 18 on that side of the machjne, so
that, as far as that particular side of the
machine is concerned, it is not given cither
an ubward or a forward motion, while the
remaining parts of the machine are given a
forward motion. This will cause the ma-:
«hine to turn. . :

Wihat I claim is:
C1. In an aiv ship, a framework, a plu- |
rality  of hollow Jongitudinal rotating

shafts, means for rotating said shafts, pro-
peller blades connected with. said shafts, &
veciprocating bar in each of said shafts con-

- neeted with the propeller blades for con-

45

o
o

GO

55

(rolling ‘the angle at” which the prdpeller
hlades operate, cams for moving and con-

trolling “the reciproeating bars, a lever

meehanism for maving the cams into -and
ant of operation, and a slidably mounted
sleeve arranged on each of said cams for
maintaining the bars in a fixed position for
cansing the propeller biades to operate at.
a predetermined angle after. the cams have
been moved ont of operation, L B
9. Tu un air ship, a féamework; a ply-
rality of longitudinally disposed hollow so-
tating shafts, means for rotating suid shafts,
propeller blades connected with the shafts,
i peciproeating bar for each of said shafts
sl connected with the propeller blades for

“contralling the angle at which the propellers

gperate, & pin projectipg from each of said
secijprocating bavs, a pair of gams drelween

whiel =01 pins operate, wherehy the fongi-
Audinal motion of said reciproeating bar is
Aerenied,

pivotally wounted - menns for
threwitg said cams oul of Operation, slid-.

gl vemiounted  gleeves aperpded by Ssaid

1,002,008 - |

pivotally mounted means for maintaining
the bars in a fixed position when the cams
have been moved out of operation for caus-

determined angle. .

3. In an air ship, a frame, a plurality of
longitudinally - disposed hollow rotating
shafts, means for rotating the shafts, pro-
peller blades connected with the shafts, w
reciprocating bar in each of the shafis con-
nected "with the propeller blades for con-
trolling the angle at which the propeller

trolling thé reciprocating bars, means for,
throwing the bar moving and controlling
means out.of aperation, and.a plurality of
sleeves for maintaining the bars in a fixed

operate at a predetermined angle. .

longitudinally disposed Tlollow ° rotating
shafts, means for rotating tlie shafts, pro-
peller blades.connected with the shafts, a re-
ciprocating bar for cach of the shafts and
connected with the propeller blades for con-

blades operate, cams for inoving and con-
teolling the action of the reciprocating bars,
means for throwing the cams.out of oper-

taining ‘the bars in a fixed position when
the cams have been thrown out of operation
for causing the propeller blades to operate
atea predetermined angle. o
~ 5. In an air ship, 3 framework, a. pair
of rotatable shafts extending longitudinally

shafts, propeller bladés arranged along sub-
stantially the entire length of said shafts, a
rlura]ity of controllers for the propeller
Nades of each of said shafts, and a single
means for varying the action of said con-

trollers:. .

rality of propeller blades for raising and
propelling said framework, means for ac-
taaling said propeller blades, and a con-

prepeller blades,. said controller comprising
a pair of cams, means for slidingly moving’

| said- cans for varying the action thereof,

and a pair of sleeves moved by said last
mentionéd means for holding said propeller
bludes in a predetermined position when
said cams are moved out of operation.
7. Tn.an air ship, a framework, propelling
amembers avrmanged on cach side of said
framework, a shaft on each side of said
framework  for votating said propelling
members, means for rotating sui({ shafts, a

shafts for controlling the position and ac-

engaaing each of said lugs. for controlling

-

blades operate; means for moving and con- -

4. In ian air ship, a frame, a plurality of’

trolling the angle at which the propeller-

ation, and a p]nraﬁty of -sleeves for main-

of said framework, means for rotating said.

6. Tn an air ship, a framework, a plu- .

troller for controlling the action of said.

tion of said propeller hladesy a lug project--
ing from éach of =aid bars, and a eontroller’

ing the propeller blades to operate at a pre-

75

position for cansing the propeller blades to .
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-the action thereof, each of said. controllers

. comprising a pair of cams adapted to en-
1 gage said dugs for moving the same longi-

Tt

fudinall;

of said shafts, a pair of sleeves
for holding said lugs against longitudinal
movement, and means for simultaneously
moving said cams from said lugs and for
moving said sleeves against said lugs, where-

- by 'said lugs are permitted a’ free rotary | .

movement and prévented any léngitudinal 10

movement. :
In testimony whereof I affix my signature
in presence of two witnesses.

HERMAN THADEN.
Witnesses: ‘ '

Lucaexy H. THADEN,
E. T. FExwICK.
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