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“spectfication. Sl
- .My invention relates to flying-machines,
or.air-ships constructed with rotatable pro-
. .pellers in the form of screw-wheels,

10

residing at Chicago. in

S ' DANIEL P, McLAUGHLIN, OF CHICAGO, ILLINOYS.

, - FLYING-MACHINE OR AIRSHIP. =~ . -
991,794.‘ R *Sp@éciﬁcatioﬁ‘otlletters Patenf;'.' L Patentecl 'EI&Y 9’ 191,1..'

Application filed June 30, 1909. Serial No, 505,230, . - =

To all whom it may concern: 1

- Be 1t known that I, Danmer P. Mo-
LAUGHLIN, a citizen of the United States,
the county of Cook
and State of Illinois, have invented a new
and useful Improvement in Flying-Machines
or Airships, of which the following is a

- aeroplanes, rotatable wings or the like, or

15

20

.25, ,
" of producing
from propeﬁmg, devices, as no provision is

g0

30T A
- its .
devices of the charaeter above stated and as
‘hitherto . constructed, while
hifting force which tends

- .any other analogous form of means for lift-
-~ Ing or propelling the machine, and more
particularly to the tvpe of machines com-
-monly . known as “heavier than air” ma-

chines, in which gas-bags are eliminated and
the power for propelling or lifting the ma-

chine is self-contained. -~~~ =,
rotary propeller, or screw-wheel, when

power 1s self-contained, as provided in

developing a
Lift ch to stramn upward
In 1ts movement, 1s nevertheless -incapable

r

the maximum force.obtainable

made for utilizing the inertia of the body

- with whicli the air-engaging means are con-
nected, to aid in the I
‘and the same is true where rotary aero-

hftng of the air-ship,

planes, or any other revoluble device adapted

: ‘to operate against the air is employed.

.85

.My invention contemplates the augment-
Ing of the force exerted by the lifting or
propelling means; to the end of causing the

~ object_to be lifted in the air to the height
~ desired and thus provision be made for 1ift-

- Ing a'carrier'in the form of an air-ship from
40

the ground to the heights desired by the op-
eration of an air-engaging device alone and,

furthermore, it contemplates the augmenting

of the power of the air-gripping dévice

‘body through the air; my

when -used as a means for propelling the
| , invention -operat-
Ing on the principle of producing a force
sufficient’ to overcome inertia of the body to

" be moved and. exerting such force upon the
~ body to move it. To these ends, T so con-

35

h L § 1
r -
'

—

struct the air-gripping or eéngaging devices
as to cause them to operate intermittently
against the air. and ‘while so operating to
‘move in-a direction with relation” te the , _
~object attached thereto at a speed in excess | in Fig. 8 for controlling the. stroke of the.
} vane-actuating pistons; and TFigs. 9. 10 and
below | 11, secticnal views of the valve of Fiv ©

of their' movemert, as retarded by.the air.
toward the-body, thus using the air

F |
*

rotary:.

bl

|

|

the air-gripping means.as a fulerumgso to-
speak, upon which the air-gripping means
may act; and provide in.connection with the
means for ‘actuating ‘the air-engaging de-

60"

vice, a tensioning or temporary power stor- -

age- device, which shall operate to.store up
power, 1n the nature of temporary tension,

during the engagement of the air-engaging

means with the air-and communicate such

tension to the. body to overcome inertia

65

thereof, and theretpon ‘move the body, thfe "
duration of the engagement of the air-en- .

gaging means with the air being maintained;

with - each operation, sufficiently. long to-
cause the power stored in the storage or ten- -

sioning’ device to overcome' the inertia of =
the body and move it while the air-engaging =

+

~devices are being resisted by the aif in their
My invention may be employed for either ="

Ly

lifting the carrier by propelling it upward ..
or moving the carrrer forward or baclkward 2

through the air, or both, but as the principle
of operation is the game in either case I ha ve
confined . illustration thereof to means for-
lifting the carrier, the accompanying draw-

80 -

ings illustrating the invention - diagram- -~

matically
parts. .

without regard to proportions of
" - i o, 1 ) - -.I85

- In the drawings—Figure 1 is'a viéw in .
front elevation of an air-ship - construction

embodying. the principle of my invention.
Fig. 1* 1s'a detailed plan view of onc of the
plurality of sets of vanes employed. - Fig.2

1s a view in side elevation of thesame.  Fie. 8

90

1s a view In front elevation of a dotail of one

of two similar mechanisms for controlling
the bodily movement of the air-grippine .
95 -

or engaging devices with relation to the

platform of an air-ship, eertain parts heing -

a top plan view of a detail of the constrie-

tion illustrated in Fig. 8. Tig. 5 is anend
view of the constructicn illustrated in Fig, 3 1
viewed from theyleft-hand side of siid fie-

illustrated in sectional elevition. Fig, 4 15

100

ure.  Fig. 6 is;a.view of the same:with the -

connector-block. for: the piston-rods remgved.

Fig. 7 is an enlarged view in vertieal sec-

tional ielevation,of;one of the four similar

alr-gripping mechanisms eniploved: Fig.. 8 -

Is-a view In° front elevition of the triple -

‘valve construction for controlling the flow
of fluid pressure to the pistons illastrated

E. ]

110
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showing the various positions it assumes | to reciprocate the pistons 27 in the cylinders

when manually. operated for controlling the

- movement of the vanes.

R

10

15

The platform of the structure illustrated

as representing an air-ship, is indicated at

12, and las rising from it a plurality -of

suitably braced upwardly-extending, con- |
verging frame-members 13, which: are united

at their upper ends and form pairs of bear-
mgs. 14, 15 and 16, end frame-members 17
being provided for further strengthening

two pairs of the members 13 as illustrated.
- Journaled in the bearings 15 is a shaft 18, !

cach end of which beyond the bearings 15,
carries radial arms 19 shown as four in num-
ber arranged at an angle of 90° to each other
as represented, though it will be understood
that the number of arms may be varied to
sult varying conditions. Pivoted near the
outer ends of each arm 19, as Indicated at
20, 1s a cylinder 21 open at its opposite ends
and provided near its inner end with-a shoe

- 22 adapted to bear against a bearing-surface

25

30

40

o0

- contained in blocks 45 journaled upon pins

60

69

23 secured to the adjacent arm 19. Each

cylinder 21 contains a piston 24 having air-
tight connection with the inner surface of

the cylinder and connected with a piston-
rod 25 extending through the outer end of

the cylinder 21 and connected, in a manner
heremnafter described, with vanes 26. “Each

‘cylinder also contains a second piston 27

which is not engaged with the piston 24 and
carries a rod 28 projecting through the in-

ner. end of.the cylinder 21 and provided

with a cross-head 29 having yoke-shaped

~ends 30 1n which rollers 31-disposed on op-

posite sides and bearing against parallel
rods 32 carried by the cylinder 21, are jour-
naled. Rigidly fixed in the bearings 14 and
16 are horizontally extending tubes 83, the
adjacent ends of which ¢irry heads 384, the
outer face of each of which contains a longi-
tudinally extending undercut. groove 35
forming a guide for a plate 36 adjustable
therem and containing an elongated slot 37,

one edge of which is provided with teeth-

to afiord a rack 38. KEngaging with these
racks thus provided are pinions 39 fixed on
the ends of shafts 40 extending centrally
through the tubes 33 and journaled in bear-
ing-plugs 41 in the ends of the tubes, the
ends of the shafts 40 opposite to those carry-
Ing the pinions being provided with cranks
42 adapted to be actuated to rotate the pin-
ions as hereinafter described. -The inner
ends of the rods 28 are secured as by means
of screw-bolts 43 in peripheral recesses 44

46 extending laterally from  the slides 86
toward their upper ends; the blocks 45 being
Jocated below the shaft 18 to be eccentric
therewith and preferably a slight distance
to one side of a vertical line passing through

this shaft, whereby rotation of the shaft 18.

and arms 19, as hereinafter described, serves

|

21, the parts described being so arranged as

to cause the pistons 27 to be moved down-
ward in the cylinders toward the platform
at a speed greater than the normal retarded 70
fall of the structure. I

- The outer end of each rod 25 carries a
bearing 47 in which a transverse rock-shaft

48 15 journaled, the opposite ends of these
shafts carrying rollers 49. which operate in 75
parallel mner spaced guides 50 afforded by
slotted plates 51 extending upwardly from
the cylinders. 21, whereby the rods 25 are.
guided in a straight path during their Te-
ciprocation, as hereinafter described. Each 80
of the rock-shafts 48, beyond the rollers 49,
carries upwardly extending arms 52 pro-
vided near their upper ends with rollers 53

which are confined -and operate in cam-

shaped guides 54 afforded by slotted plates 85
55 parﬁleling the plates 51 and likewise
carried by the cylinders 21, the guides 54 be-
ing formed with two straight sections 56
and 57 disposed in non-alining planes and

connected by an mclined portion 58. Thus 96
- when the pistons 24 are moved in the cyl-

inders 21, the shafts 48 will rock and the
vanes 26 will be moved to change the angle
at which they extend with relation to the
arms 19. The vanes 26 1llustrated are pret- 95
erably provided in pairs, one set for each
arm 19 connected together by rods 26, the
body-portion of each vdne being formed of
a rectangular shaped frame 59 carrying a

wire net-work 60 and a series of flaps 61 100

each of which 1s preferably formed of flex-
ible material, such as canvas, secured in any
desired manner to the body-portion of the
vane aleng one edge to overlap the adjacent
flap when they lie flatwise against the net- 105
work, the flaps being so positioned cn the
body-portions of the vanes as to cause them

to lie against the under side of the ret-work

GO provided on the frame 59 when the cyl-
inders 21 are at the highest point in their 11¢
travel and be disposed above such frames
when the cylinders are at the lowermost
point of their travel. - s

- In the operation of the device, the arms§

19 and the mechanism cavried thereby are -115

cavced to be rapidly rotated in the direction
of the arrow in Iig. 2, by any suitable
source of power, as by the engine indicateq%l
at 61* supported on the platform 12 and

connected with the shaft 18 through the 120

medium of the belt 62. When the c¢ylinders
21 occupy their lowermost position in the
circular path of travel the pistons 24 and

| 27 are spaced but = slight distance apart and

confine air between them and the rollers 53 ‘125
engage the straight portions 56 of the guides

as represented of the lowermost one 1n Ifig.

2, In which position the vanes 26 assume an
inchne position with relation to the drms
19, as represented of the lowermost one 1n 136

- b - BT T i e e ——wr L -
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the cam-slots' 54 beyond the portions 58

. sttion represented of the uppermost one in
Fig. 2, with the result of tilting the vanes
26 1n a direction opposite to that which they |

20

25

. 80

39

40

45

.90

%53

60

65 pressure against the under side of the pis:-

~of its rod 28 with the block 45 arranged

~As the vanes move from the position repre-

tons 27, due to the fact that the last re-
forred to pistons travel at a: speed toward
‘the shaft 18 in excess of the greatest possi-

991,794 N 8

-

Fig. 2, whereby the air passing through the
- net-work of the vanes raises the flaps 61,

thus reducing.resistance thereto of the air
to-the minimum. As each cylind~r 21 moves:
trom its lowermost position to a position
i which . it is at the uppermost point of its
travel, the piston 24 contained therein is
caused to be sucked farther into the cylin-
der by the suction action produced thereon
by the movement of its codperating piston
27 1n moving toward the axis of the shaft 18
at a speed greater than the normal retarded
fall of the structure, due to the connection

eccentrically of the shaft 18, and simultane-
ously .therewith the rollers 58 are moved in

thereof and toward the shaft 18 to the po-

occupy when 1n lowermost position, namely

to the position illustrated of the uppermost |

vane in Iig. 2. When the cylinders 21 move
from uppermost position to.a position inter-
mediate the uppermost and lowermost posi-
tions, the pistons 27 are forced outwardly,
thereby permitting the air operating against
the vanes 26 to pull the pistons 24 out-
wardly, thus causing the rollers 53 to move
in the cam-guides 54 toward their outer ends
and carry the vanes 26 to the: position illus-
trated by the one in the left-hand side of
Fig. 2. It will thus be seen that the vanes
as soon- as they pass the in*~rmediate posi-
tion represented by the vars in the right-
hand side of Fig. 2, in traveling through
their circular path, begin to act upon the
air, the gradual tilting action of the vanes
serving to augment their grip on the air.

sented by the one in'the right-hand side in
Fig. 2 to the position represented by the one
in the Jeft-hand side thereof, the force of
the air exerted against them tends to draw
the pistons 24 connected therewith toward
the outer ends of the cylinders, but as dur-
g this action the pistons 27 are moved in
the cylinders toward their inner.ends with
the consequent suction action upon the pis-
tons 24, the latter are caused to be sucked

into the cylinders toward the shaft 18. The |

pressure of the air against the vanes while
the latter are moving in a rotayy path and
are being drawn toward the shaft 18 in the
cylinders, serves to prevent the pistons 24
from traveling at as fast a speed as the pis-

ble speed at which the vanes may move to-
ward this shaft, and thus the "degree of
vacuum between the pairs of pistons is in-

creased, with the result of causing the air-

tons 27 to Iift the latter upward toward the
vanes and consequently lift the platform,
the result of operating the pairs of pistons
successively as described serving to produce
continucus lifting of the platform and, ac-
cordingly, the entire structure. Further-
more, by operating the pistons as described,
the pistons 27 will be caused to strike the
air beneath them with a force sufficient to
cause these pistons to rebound on the column
of alr beneath them and thus with each re-
bound an impetus in an upward direction is
imparted to the pistons 27 and the platforn
carried thereby, which results in aiding in
the lifting action. o |
As the cylinders rotate about the shaft 18

. they will be caused to oscillate upon the

arms 19, the roller mechanism 31 provided
on the rods 28 serving to positively guide the
latter in their reciprocating movement and
hold them in proper alinement with the cyl-
inders with which they codperate;

I prefer to provide the vanes 26 in pairs

~as described to extend on opposite sides of

the cylinders 21 in order that the pressure
exerted at opposite sides of the cylinders
shall be equal, or approximately so, and thus

‘the pull exerted by the vanes be so propor-

tioned on opposite sides of the cylinders
as to avoid torsional strains.

. As the speed of upward movement of the

entire structure is dependent on the speed

Ty

79

8()

85

90

95

at which the pistons 27 are drawn bodily

toward the platform 12, such speed may be
varied by changing the position of the
blocks 45 with relation to the shaft 18 to
vary its degree of eccentricity, and as a
means for producing this result I mount
these blocks "on the slides 86 operated
through the medium of shafts 40 and pin-
ions 39 hereinbefore referred to.” Thus by
turning the cranks 42, the slides 36 may be
moved 1n the guides 35 and the position of

~the blocks 45 thus varied with relation to

the shaft 18. I prefer to provide fluid-pres-
sure operated -means for operating the
cranks 42 and holding them in the desired
position, and for this purpose have illus-
trated the following described construction.

Oscillatorily mounted on each frame-
member 17, as through the medium of straps
62, 1s an upwardly extending cylinder 63,
the pisten 64 of which s pivotally con-
nected with the end of the adjacent crank 42
through the medium of a rod &5, the inte-
riors of these cylinders, near.their upper
ends, being connected with pipes 66, which
lead into the casing 67.of a triple valve 68
having an exhaust port 69 and a port 70

leading to a fluid-pressure pump, such as

that represented at 71 and shown as oper-
ated through the medium of the enuine 61,
the ports 69, 70 and the point at which the
pipes 66 open into the casing 64 being dis-
posed at an angle of 90° to each other as

faud
"
-

105

110

115

120

125
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~ mit the fluid pressure from the pump 71 to

15

20

25

30
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repres'en_ted. The rotary member 71 of the

valve contains a groove 72 in its periphery
extending about half way around 1t to per-
mit any two of the ports, or all of them, to
communicate with each other.

“When it is desired to adjust the blocks 45
farther away from the shaft 18 than that
represented in Fig. 1, to vary the.speed of
movement of the pistons in the cylinders,
the rotary member 71 may be normally
turned by the lever 73 connected therewith
position in which the groove 72 regis-
ters with the port 70 and the pipes 66 to per-

enter the cylinders 63 above the pistons 64,
thereby forcing these pistons down and
turning the cranks 42 in a direction to cause
the racks 38 to move downwardly by rea-
son of the engagement therewith of the pin-
ions 89. This action of the
the blocks 45 away from the shaft 18 and
thus causes a greater stroke to be 1mparted

to the pistons 24 and 27. The blocks 45 may

be maintained in the desired position of ad-
justment by turning the valve to the posi-

‘tion indicated in Ifig. 10, in which the chan-
"'nel 72 registers with the ports 69 and 70, the

opening from the pipe 66 to the interior of

“the casing 64 being thus closed, and the fluid

pressure from the pump 71 thus being free
to -discharge through the exhaust port 61.
When it is desired to decrease the stroke of

the pistons 24 and 27, the valve may be
position illustrated in Ifig. |

turned to the
11, in which the channel 72 registers with
the ports 69, 70, and the opening in the cas-
ing 64 communicating with the pipes 66,

thus causing both the pump and cylinders

64 to register with the exhaust port 69, the

effect of thus operating the valve is that of

permitting the pistons 24 and 27 to 1rise

~under the influence of the air pressure exert-

45

o0

ob

60

85

ed against the vanes 26 as they are driven
outwardly by the air. The valve may be
left in the position last described until the
blocks 45 have moved to the position for
producing the length of stroke desired of the
pistons 24 and 27 when the valve may again

be turned to the position represented in

Ifig. 10, and the exhaust from the cylinders
63 arrested. ' Tt will be manifest from the
foregoing that by providing means for op-
erating the blocks 45 to vary their positions

with relation to the shaft 18, that the speed

ascent of the entire structure may be con-
trolled by the operator, and when desired 1ts
upward movement arrested. '

“While T have illustrated and described
my invention as embodied 1n a type of ma-

vanes, I do not wish to be understood as
limiting my invention thereto, as my inven-
tion is applicable to machines 1nvolving any
other form of révoluble air-gripping devige.

pistons moves

091,794

operation of a structure embodying my in-

vention is that of using the air, against
which the air-gripping device is operated.
as a fulerum- to afford resistance to.the air-
engaging devices sufficient to produce mo-
mentum of the object to be moved in the air.
Thus my invention may be utilized for pro-
pelling the body of an air-ship, in which
cage if the type of air-gripping device 1s
such as illustrated, such mechanism would
be disposed horizontally, or substantially
horizontally, instead of vertically, and thus
the fulcrum provided by the air as described
would be used for propelling the machine

forwardly or backwardly as desired.

Tt will be manifest that the piston and
cylinder mechanisms codperating with the

“air-engaging devices and the means for
bodily moving these devices with relation to
‘the body while they engage with the air

afford connections between the body and
such means which are elastic 1 character
and are thus placed under high tenslon in
the operation -of the air-engaging devices
before the inertia of the body can be over-
come, and that they thus operate fo tempo-
rarily store power during the opposition of

such inertia to the force exerted by the air-
oripping . devices, which power 1s exerted

against the body for overcoming the inertia
of the latter during the engagement of the
air-engaging devices with the alr, thus caus-
ing the body to be propelled. -

While I prefer to employ the piston and
cylinder mechanisms referred to for accom-
plishing the above stated purpose, 1 do not

wish to be understood as intending to lmit

my invention to the employment of this
form of mechanism, as any-other suitable
means may be used for this purpose.
What I claim as new, and desire to secure
by Letters Patent, 1s— N |
1. In an air-ship, the combination of a
body, an air-engaging device carried by said
body, means for operating said device
against the air, means for bodily moving
said air-engaging device with relation tosaid
body while, in engagement with the air, and
means codperating with said air-engaging
device and with said second-named means

for temporarily storing the force which 1s-

exerted, in opposition to the inertia of said

“body, by said air-engaging device in operat-
‘ing against the air and being moved bodily

with relation to said body, and exerting

“upon said body the force so stored to over-

come the inertia therein and move it with
relation to said air-engaging device while

; ‘the latter is operating against the air.
chine employing revoluble aeroplanes or |

2. In an a.ir—Sl}‘ip, the combination of a
body, anair-engaging device carried by said
body for operating against the air to raise

the body, means for operating said device
_ _ 'against the air,
As hereinibefore stated, the principle of'! air-engaging

eans for bodily moving said

1

device with relation to said

/
!
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body while in engagement with the air, and

means coGperating with said alr-engaging
- device and with said second-named means

for temporarily storing the force which is
exerted, in opposition to the inertia of said
body, by said air-engaging device while sus-

erting upon said body the force so stored
to overcome inertia therein and raise it
while said air-engaging devices are operat-
ing against the arr, |

3. In an air-ship, the combination of a
body, an air-engaging device carried by said
body, means for operating said alr-engaging
device against the air, means for moving
sald air-engaging device with relation to

~.said body while operating against the a1r,

20

25

30

35

40

49

o0

60

69

and elastic power-storing means cooperating
with zald air-engaging device and said sec.

ond-named means, for the purpose set forth.

4. In an air-ship, the combination of its
body, cylinder and piston mechanism car-
ried by said body, means connected with
sald piston for engaging with the air, and 2
second reciprocating piston operating in
sald cylinder and serving by suction action

to move said air-engaging means bodily with

relation to said cylinder, for the purpose set
forth. " : B _
d. In an air-ship, the combination of its

body, cylinder and piston mechanism car-

r1ed by said body, and movable through a
curved path, means connected with said pis-
ton for engaging with'the air, and a second
reciprecating piston operating in said cyl-
inder and serving by suction action to move

sald alr-engaging means bodily with rela-

tion to said cylinder, as the Iatter travels
through said path, for the purpose set forth.

6. In an air-ship, the combination of its
body, cylinder and piston mechanism car-
ried by said body, meansconnected-with said
piston for engaging with the air. a second
piston in said cylinder, and means for re-
ciprocating said second piston to move said
first-named piston and 2Ir-engaging means

Dbodily with relation to said eylinder by suc-

tion action, for the purpose set forth.

7. In an air-ship, the combination of 1ts

bocly, a rotatable support carried by said

body, air-engiging devices carried b7 said |
support and serving when the support is ro-

tated to act against the air, and means for
bodily and successively moving sald devices

radially with relation to the axis upon which
~said support rotates during the engngement

of said air-engaging devices with the air to
cause the latter to act against the air as a

fulcrum, for the purpose set forth.
5. In an air-ship, the combination of its

body, a rotatable support carried by said

bodyv, vanes carried hy said support and
serving when the latter is rotated to operate

against the air, and means for bodily mov-

ing said vanes radially of the axis upon

tained 1n operating against the alr, and ex-

S

|-'which said. support rotates during the en-

gagement of said air-engaging devices with
the air to cause the latter to act against the
alr as a fulcrum, for the purpose set forth.

9. In an air-ship, the combination of ‘its
body, a rotatable support carried bv said
body, a series of air-engaging vanes carried
by said support and serving when the latter
1s rotated to operate against the air, and
means operatively connected with said vanes
and serving to move them radially of the
axis on which said support rotates while
the latter is rotating during the engagement

of sald air-engaging devices with the air.

to cause the latter to act against the air as
a fulerum, for the purpose set forth.

10. In an air-ship, the combination of its
body, a rotatable support carried by said
body, a series of cylinders on said support,
a pair of pistons in each cylinder, a vane
connected with the piston of each cylinder
and serving when the support is rotated to
act against the air, and means connected
with the other pistons of the cylinders serv-
ing to reciprocate said last referred to pis-
tons to operate the vane-equipped pistons to
move them and the vanes radially of the axis
upon which said support rotates, by suction
action, for the purpose set forth.

- 11. In an air-ship, the combination of its
body, a rotatable support carried by said
body, a series of cylinders carried by said
support and piston mechanisms for the cyl-
inders carrying vanes and connectors. the
latter being secured at points non-coincident

with the axis upon which the support ro-

tates, for the parpose set forth. .
12. In an air-ship, the combination of its
body, ecylinder and piston mechanisms car-
ried by said body, rotatable means connected
with said pistons for engaging with the air,

n.eans tor bodily moving said pistons with

‘relation to said body to cause caid alr-engag-
1ng means to act against the air as a fulerum

for lifting or propelling'the air-ship, and
means for regulating the said bodily move-
ment of the pistons, for the purpose set
forth. .

13. In an air-ship, the combination of its
body, cylinder and piston mechanism car-

ried by said body, rotatable means connected

with said pistons for operating against the
air, rods connected with said pistons, means

connected with said rods and serving to re-

ciprocate said pistons, and means for con-
trolling the stroke of said pistons, for the
purpose set forth. _ .

14. In an air-ship, the combination of its
hody, a rotatable support carried by said
body, means for rotating said support, 1neans
carried by said support for operating against
the air, and means for bodily moving said
Inst-named means with relation to said body
comprising rods operatively connected with

- said air-engaging means, and a block eccen-
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trically mounted with relation to the axis

upon which said support rotates and to
which an end of each of said rods 1s con-
nected. .

15. In an air-ship, the combination of its
body, a rotatable support carried by said

body, cylinders carried by said support, pis-
ton mechanism in said cylinders and means

for operating against the air, and rods con-
nected with said piston mechanism, the
inner ends of the rods being held at a point
eccentric with relation to the axis upon
which said support rotates.

16. In an air-ship, the combination of 1its
body, a rotatable support carried by said

ton mechanism operating in said cylinders;
means for operating against the air during
the rotation of said support and rods con-
nected with said piston mechanism, a second
support on the body, and a block adjustable
on said second support connected with the
inner ends of sald rods and disposed non-
coincident with relation to the axis upon
which said support rotates, for the purpose
set, forth.

1%7. In an air-ship, the combination of 1ts
body, a rotatable support carried by said
body, means, for operating against the air
carried by said support, devices operatively
connected with said alr-engaging means, &
second support, a member adjustable on said
second support with relation to the axisupon

which said first-named support rotates, and

rack-and-pinion mechanism connected with
said member to adjust the latter with rela-
tion to said axis, said devices being con-
nected with saild member, for the purpose

set forth. - | |
18. In an air-ship, the combination of its

body, a rotatable support carried by said

body, radially disposed cylinders arranged
in spaced relation around said support, a
pair of pistons in each cylinder, a vane con-
nected with one piston of each cylinder and
serving when said support 1s rotated to op-
erate against the air, a rod connected with

each of the other pistons in each of said

cylinders, and means connecting said rods
together at their adjacent ends at a point
eccentric with relation to the axis upon
which said support rotates, for the purpose
set, forth. |

19. In an 'air-ship, the combination of 1ts

body, a rotatable support carried by said
body, cylinders pivoted on said support and
extending radially of the axis upon which
it rotates, a pair of pistons for each cylinder,
a vine cennected with a piston of each cyk
inder, a rod connected with the other piston
of each of said cylinders, and means for con-
necting the inner ends of the rods together
at a point eccentrically disposed with rela-

tion to the axis upon which said support
rotates, for the purpose set forth.

1

body, cylinders carried by said support, pis- |

i

091,794

..-'

20. Tn an air-ship, the combination of 1ts
body, a rotatable support, vanes carried by
said support and operating against the air
when said support is rotated, means ior
moving said vanes bodily with relation to

said support during their engagement witi

the air to cause the vanes to act agaist the
air as a fulcrum for lifting or propelling
the air-ship, means operating automatically
to tilt the vanes to a position in which they
will bear against the air with the maximum

force when the vanes are operating to pro-

pel the air-ship, and means for moving said
vanes to a position in which they will offer
minimum resistance to the air when return-
ing to operative position. for the purposes set
forth. - |

91. In an air-ship. the combination of its
)

body, a rotatable support -carried by said
body, a circular series of vanes carried by
said support and serving when the support
is rotated to engage with the air, means for
bedily moving said vanes toward the axis
of said support while the support 1s rotat-
ing, said vanes being formed of a skeleton-
frame carrying flaps hingedly conunecteil
thereto, and means for automatically tilting
the vanes on said support 1n opposite direc-
tions for causing the flaps to lie against said
frame while the.vanes are traveling ithrough
a portion of their curved path and to be lifted
at their free edges away from said frame by
the air passing therethrough when traveling
through another portion of their curved
path, for the purpose set forth.

99, In an air-ship, the combination of its
body, a rotatable support carried by said
body, reciprocatory mechanism connected
with said support and extending radially
thereof, means for reciprocating said mech-
anisni, a series of vanes arranged on oppo-
site sides of the axis upon which said sup-

port rotates and connected with said recip-

rocatory mechanism and serving when said
support is rotated to operate against the aw
and be moved bodily with relation to said
body and radially thereof durine their en-
cagement with the air to cause them to op-
erate against the air as a fulerum for Liftine
or propelling the air-ship.

93, In an air-ship, the combination of 1t
hody, a rotatable support carried by said
body, cylinders connected with said support
and piston mechanism therein, vanes con-
neeted with said piston mechanisin and
serving when said support is rotated to op-
erate against the air, means for bodily moy-
ing said vanes radially of the axis upon
which said support rotates while the latter
is rotating, and means operating automati-
cally to tilt said vanes in opposite directions
with relation to said support while the lat.
ter is rotating, for the purpose sct forth,

24. In an alr-ship,.the combination of it=
body, a rotatable support carried by sai
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body, cylinder and piston mechanisms ex-

~ support rotates, cam-shaped guides carried
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tending radially of the axis upon which said

by said cylinders, vanes connected with said
piston mechanisms and serving when said

support 1s rotated to operate against the air,

means for imparting movement to said pis-
ton mechanisms to cause them, and the vanes

carried thereby, to move with relation to the
-axis upon which said support rotates, and

means connected with said vanes and oper-

ating in sald cam-guides for tilting the

vanes 1 opposite directions with relation to
the support upon which they are carried, for
the purpose set forth. L

20. In an air-ship, the combination of its
body, a rotatable sup

cylinders carried by said support, a pair of

spaced pistons in each of said cylinders,
cam-shaped guides carried by each cylinder,

a vane connected with one of the pistons of
each cylinder, means connected with the
other pistons of said cylinders operating to
reciprocate said last referred to pistons in

-the cylinders during the rvotation of “said

N

support, and means connected with said
vanes and operating in said cam-guides for

tilting said vanes in opposite directions with

relation to $aid support, for the purpose set
forth. - |

- 26. In an air-ship, the combination with
1ts body, a rotatable support, a circular se-
ries ot radially disposed cylinders carried
by said support, a pair of pistons in each
of sald cylinders, a vane pivotally connect-
ed with one of the pistons of each of said
cylinders, rods connected with the other

pistons of said cylinders and having the

points of attachment for their inner ends
non-coineident with the axis upon which
sald support rotates, and arms secured to
sald vanes and operatively engaging said
cam-slots, for the purpose set forth. | -
~ 2(. In an air-ship, the combination of its
body, a cylinder supported to rotate in an
endless path, a pair of pistons disconnected
from each other in said cylinder, 2 pair of
vanes carried by one of said pistons spaced
apart and arranged to extend on opposite
sides of the cylinder, and means connected
with the other of said pictons for movine
the latter and its companion piston with re.
lation to said body, for the purpose set.
forth. R -

28. In an air-ship, the combination of its
body, an open-ended cylinder connected with
said body, a pair of pistons disconnected
from each other in said cylinder, A1r-gTip-
ping means connected with one of said pis-
tons, and means connected with the other of

~said pistons for moving the latter in said

6o

cylinder at a speed greater_ than the pos-
sible speed at which said air-gripping means
and the piston connected therewith can

) port carried by said.
body, a circular series of radially-extending

e

the purpose set forth.

29, In an air-ship, the combination of its
body, an open-ended cylinder supported to
travel 1n a rotary path, a pair of pistons dis-
connected from each other in said cylinder,
alr-gripping means connected with one of
said- pistons, and means connected with the

other of said pistons for moving the latter

1n said cylinder at a speed greater than the
possible speed at which said air - gripping
means and the piston connected therewith
can travel bodily with relation to said body,
tor the purpose set forth.

- 30. In an air-ship, the combination of its
body, a rotatable support carried by said
body, air-engaging devices carried by said
support and serving when the support is
rotated to act against the air, and means sup-
ported on said body and operating eccen-
trically with relation to the axis of said sup-
port for moving said air-engaging devices

radially of said axis and bodily with rela-

tion to said body, to cause said air-engaging
means to act against the air as a fulecrum for

lifting or propelling the air-ship, for the

purpose set Torth. _

31. In an air-ship, the combination of its
body, a rotatable support carried by said
body, arms radiating 4rom said support, air-
gripping means movably supported on said
arms, a second support, and rods conneeted
with said second support at a point eccentric
with the axis upon whicH' said first-named
support rotates and engaging at their outer
ends with said air-engaging devices, where-
by 1n the rotation of said rotatable support
said air-engaging devices operate to move
bodily with relation to said rotary support
while engaging the air and operate against
the air as a fulerum for producing lifting
or propelling of the air-ship. -

32. In an-air-ship, the combination of it

“travel bodily with relation to said body, for
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body, a rotatable support on the body, arms |

radiating from said support, cylinders car-
ried by said arms, pistons in said cylinders,
alr-engaging means connected with the pis-
tons 1n said cylinders, a second support,
and reds connected with said support and

disposed eccentrically to the axis upon which

saxd rotatable support rotates and opera-
tively connected at their outer ends with

sald pistons, whereby rotation of said ro-.

tatable support causes said air-engaging

means to be moved bodily with relation to

sald rotatable support when they are in en-
gagement with the air and operate upon the

latter as a fulerum for lifting or propelling

the air-ship. | .
0. In an air-ship, the combination of a

body, an air-engaging device in the form of
a vane carrled by said Body, means for mov-

ing sald vane in a curved path to cause it to
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grip the air, means for bodily moving said

- vane with relation to said body while en-
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oaging with the air, and elastic power-stor-

‘relation to sald hody while moving in a
ing means cooperating with said air-engag- | curved path, and elastic power-storing means
ing devices and said second-named means, | codperating with said air-engaging devices
for the purpose set forth. . and said second-named means, for the pur-

5 34, In an air-ship, the combimati%n'of 3 pose set forth.
body. a rotatable support carried by sal 5 AT
50(1%7: vanes carried by said support and op- DANIEL P. MGLAUGHLIN'
erating, when the latter is actuated, to grip In presence oi—
the air, means for operating sald support, RALpH SCHAFFER,
10 means for bodily moving said vanes with ~ Joun WiLsoN.

Copies o}'_ this patent may be obtained for five cents each, by addressing the Commissioner of Patents,
; Washington, D. C.”
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