1,781,910

HOLTH

S. C. ANKER

, 1930.

18

Nov.

FLYING MACHINE

2 Sheets—Sheet 1

1928

25,

Filed Sept.

BEEEEEERIL LTI BRIl R L L T R R S L e

| DY
\W/ -~ “m,v.
\,\W A

J e==ecl |}
55
29
Al
77
L e T
) 7733 b
Y & 79

£6 2 £F

rds

ko AR

c

N
‘
INVENTOR,

N

2l 4

| =

X 1§ ]

LY

I T LT 1%

12T T\

TA XTI T

N
alvs
S L =R RN

o N ITNXT 71
M} ;
W4 o
- Y \\\\
- =4
\
M N AW S A




1,781,910

2 Sheets-Sheet 2

S. C. ANKER-HOLTH
FLYING MACHINE
25, 1928

Filed Sept.

, 1930.

18

Nov.

95’ 7 —
9. ! o r;;!;wm,.ummw\.,/.\mﬁa/“./ IA\JN

S

v AN ] | A

o

o ' 'INVENTOR.‘
L ocseco o Dot

Q
és;

b
. o O
S s ot e

/ \ |
73 _ R




Patented Nov. 18, 1930

L8910

' Application filed September 25, 1928. _Serial No. 308,230,

7
[

i€

¢ wardly or rearwardly, depending upon the

kMy invention 'rélate"s to ‘ﬂying' ‘machines,”

and more particularly to a heavier-than-air
type of flying machine which also embodies
something of the. helicopter principle with

propellers turning about vertical axes, with
shutters above the same and with:baffle mem-. .

bers forwardly and rearwardly of said pro-

pellers, whereby air forced against said baffle.

‘members will move said flying machine for-

- ‘adjustment of said baffle members.

-~ Among the salient objects of my invention

arve: to provide a flymng machine of the
characterr referred to with a minimum of

17 head resistance, thus making it possible to

attain -greater speed with less . power; to
provide a construction and arrangement in
which air is drawn from above the machine
and delivered underneath said machine, thus

26 producing a suction from above the machine
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and creating a pressure on’ the underside

thereof; to provide in connection with such-a
machine specially designed propellers ca-

pable of adjustment for the purpose of:chang-.
27 ing the pitch of the propeller blades; to pro-:

vide in-connection with propeller blades a
series of sub-blades or vanes forming a part
thereof for forcing the air in a direction at
right angles to the axes of said propellers;

to provide means for automatically operating

the shutters used in connection with the pro-
pellers, and, in general, to provide an im-
proved, practical and efficient flying machine
of the general character referred to.. In or-

5 der to more particularly describe my inven-

tion, I have illustrated the same on the ac-

companying sheet of drawings, which T will

now describe. :
Figure.1is a top plan
chine  embodying my - Invention,

view of a flying ma-

middle portion broken away; ‘- -

Tigure 2 is a vertical, longitudinal sec- -

tional view thereof, taken on line 2—2, of
Figs. 1 and 3; R L
Figure 3 isa vertical, transverse sectional
~view taken online 3—38 of Fig. 2;

- Figure 4 is a top plan view :Qf an auté;'

matic control mechanism; - ~
Figure 5 is a vertical sectional view. thereof,
- taken on line 5—5 of Fig. 4; ‘

“with 2

Figure 6 is arv.plan view of a mechanism
electrically controlled for opening the shut-

. Figure 7 is a side view thereof, partly in.
section, on line 7—7 of Figi6; . . . =~ .
Figure 8 is.a fragmentary view of the pro- -
peller, partly in ‘section and with the ends
of the blades broken away; = ~ :

Figure 9 is a vertical sectional x;iew thero:
of, taken on line 9—9 of Fig. 8 and Figure

~10'is-an enlarged fraginentary view showing

the shutter mounting.

o
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Referring now more in detail to the draw- -

ings, my invention in its general form is.rec-
tangular as to its upper. portion, with a mid-

‘dle depending cabin or housing. - The upper -

portion includes two outer side members 11,-
11, extending longitudinally of said:struc-
ture, and-shown:in séction in Fig. 3, with

~a floor member 12, having openings 13, 13,

over the propellers designated ‘as a.whole,

* 14, 14, there being two propellers shown, one

oy

5

forwardly and one rearwardly.: The pro-- - '

peller construction is shown-more in: detail
in Figs. '8 and 9. FEach comprises a central -

“web or body portion 15, with four bearing

boxes, as 15’;arranged around: the edge of
said body 15, at right angles:-to each other.

“Within these bearing boxes are mounted the

cylindrical ends: of propeller: blades, ‘16, 16,
mounted: to -be -revolved: about their axes.
Each is provided around its cylindrical por-
‘tion ‘within the bearing box-with a collar 17,
having an -arm 18, with gear teeth 19" at its
inner end, in mesh with ‘a round ‘rack” 20,
mounted on a sleeve 21, having at its upper

]
[

end an annular flange 21’ with ball bearings

929 and 23 aboveand below said round or

_sleeverack 20. * Said sleeve 21 fits over a tubu= -
‘lar member 24, having longitudinal slots in
“its opposite sides; said slots being designated. -

24’; Said sleeve 24 is fixedly supported in
a box 25, at its lower end and in a bearing
96, at its upper end. A .slide block 27; is

placed .within said sleeve 24, with a.screw ¢
- rod 28, provided at its upper end with a bev-

eled gear 29, meshing with another beveled:
gear 30, on' an operating tod: 81, ‘whereby
when said operating rod 31 is turned, through

its connections, the slide block 27, sleeve 21, !

90




]

15

S0
ta Y

%]
P

i, the box bearing 25, meshing with

2

and sleeve rack 20, will be moved axially, with

the result that the propeller blades 16, will:

be turned about their axes simultaneously to
change the pitch of said blades. - The web or
body 15, is mounted on the upper end of a
tubular member 82, with roller bearings’ at
the upper end, designated 83, and at s
lower end, said tubular member' 32 18 pro-
vided with a driving beveled gear 34, in
ith small bey-
eled gear 35, on drive shaft 86. - Sistable
roller bearings, as 37, are used where anti-
friction devices can be placed. Tt is to s un-
derstood that the four propellers.are the same

and are operated as a unit by the drive shaft

86, which connects with the motor M-at one
end;-and at its other end, through the gears
35, 34 and sleeve or tubular member 32, drive
said propellers 16, 16. - The arms 18,18, and
the round or sleeve rack 20, turn-together
on the sleeve 21, the ball bearings 22 and 23,
and-a relatively. loose fit of saidl sleeve o
round rack on said sleeve 21 making this POs-
sihle and practical; and thus providing means
for turning the piopeller blades about their
axes through the connecticns from: the rod
31, as before described. The drive shaft 56
is enclosed in a fixed tube 367. SRS
Moeunted above the propellers and the pro-

. peller epenings 18, 18, are four series of shut-

L9

ters' 37 and 877 in front and 38 and . 88" at
the opposite sides-in the rear..” The ‘detil o f
said shutters is designated in Fig: 10. . Tt will
be -seen that three shutters of each : series
incline in one- direction and three.inecling in
the opposite direction, when open; as shown
in Fig. 8. Said shutters are opened and
closed by means of cables, C, from the upped

edges of said shutters, over pulleys-39;.t0 4.

single or master cable for each series, said
master.cable being designated €’ and there
being one for each series of shutters, said mas-
ter cables, four in number, being extended
down into the cabin where they ave‘each con-
nected to an operating lever 40, Tig. 7, said
operating levers. beiny automatically con-
trolled and operateéd: m a manner which T

will tow deseribe; referring particularly to

Figs. 4,5, 6and 7. D v
-Suspended from the upper floor member

12, by four bolts, 41, 41, with interposed cyl-

inder and spring shock 'absorbers, as 42 is
au_electric control ‘mechanism wicluding =

swinging contact pendulum 43, with civcnit
wire 44, said pendulum’ swinging in a tube

45, supported at its lower end on a hase 48."
having an-open center 47, with four contact

pldtes 48, 48, on its underside, as shown -in
liglit broken lings, Fig. 4, with their -corners

‘extended ‘slightly in" the open center 47,

whereby the swinging pendulum element 43,

in swinging will contact with one or two of

said contact plates 48,48, The base 48 is-of
insulating material. Said base and contact
platesare sipported By four bolts 49, 49, from

by means of a link 59, with
otally mounteéd on a shift 61, and provided

1,781,910 LT f5i

a member 50, of illstllaﬁing material and sup-
ported at the upper end of rods 51, 51, se- .

cured in a member 52, of insulating material,
but with metal plates, 53, 53, connecting bolts
51 and 41 for circuit purposes, just as plates
53, 53, on the underside of member 50, make

circuit connection between rods 49 and 51.

The corner rods or bolts 41, 41, at their upper

‘ends are connected with. cireuit wires 54, 54,
‘to a source of electric energy. Thus as the
‘pendulum swings by ‘the tilting of the flying
‘machine it contacts with the plates 48, 48,
‘and coinpletes a circuit through one or two

of the wires 54, 54, as hereinafter referred to.
_The four circuit wires 54, 54, connect in
cireuit with four electromagnets; 55, 55, one
of -which is shown in Fig. 7, and two of
which are indicated in Fig. 6. Moving in
said magnets are.arniatures, as 56, spring
returned to’ normal position, the spring be-
ing -designated 57 and bearing -against the
top of the magnet and against the arniature
56;.by means of a screw plug .58, connected

at its free movable end with upper and lgw-
er tollers 62 and 63
40, to which master cable C/ connects, is
provided at its otherend with a toothed seg-
nient 40”. - A holding patvl 64, is mounted
oh -the frame meinber 65, and noruislly
moved out-away fromsaid segment by means

of 4 spring 66.. A pawl operating lever 67

is'pivotally mounted at one end on said shaft
61, and at its opposite end is provideéd vith
a. fork 67", over a grooved, eccentrically
mounted cam 68, on a shaft 69, with drive
wheel 70. Tt will be understood that there
are fout of these groups of nrechanisms, one
for each of the folrr master cables from the
four series of shutters 38,88.. A pawl 67
Is mounted on and moves with the lever 67,
and is normally spring-pressed to-erghge the
ratchet segment 40" by a spring. 71, ‘but is
held-out. of opérating position by the roller
63; when 'the lever 60 is down: - When thg
electromagnet 55-is energized, however, and
the ‘armature 56 is raised, through link 59,
lever 60 is also raised, whereupon voller 62
moves pawl 64 into holding engagement with
the ‘segment 40’ and permits spring 71 to
ove pawl 67* into opersting position- for
operating said ratchet segment 407 mid the
lever 40 for pulling-on the cable ..  As
said: shaft 69 is running constantly, and dever
67 is oscillating, its operating pawl 672 will
continue to raise said ratchet. segment 407
andlower its lever 40 so Tong as said elec-
tromagnet is energized: Said magnet s
cnergized through eircuits completed by he
contacts' made by ‘the swinging pendilum
43, in the mechunism shown in. Figs. 4 and
5 and previously deseribed. : '
ter ccables «C” ave shown in Fig. 9, ing
down into ths cabin, and -on tle Hoor of

a lever 60, piv-.

<
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which is the mechanism just described for.

_automatically operating the shutters 38, as

—

o
v

W

the flying machine tilts one way or the other -

sufficiently to swing the pendulum contact

~ member 43 into contact with one or-more

of the contact plates 48, 48, as before de-
seribed.  When the magnets ave deenergized,
the lever 60 drops and the rollers 62 and 63

thereon disengage the pawls 64 and 67/ and:
, the shutters open by gravity to the positions

shown in Fig. 3. o v :
I will now describe the means for causing

the flying machine -to move forwardly or-

backwardly, and referring to Fig. 2. Lt

‘the opposite ends of each group of shutters,.

and forwardly and rearwardly of the pro-
pellers, dre mounted swinging Wwings or

pocket-forming members, 72, 727, 78 and 78’,°

each with a cable attaching lever, as T4

Two operating shafts 75 and 76 are mount-
ed in the upper part of the cabin, over the
head of the pilot, and provided with hand

wheels 75" and 76”, respectively at their ad-

jacent ends, near the pilot, and at their outer
ends are provided with: cable-operating
drums 77 and 78, over which run the -oper-
ating- )
bers 72, 72%, 78 and 73’. Said’ drums are
double and each has an. endless -cable run-

‘ning back and connecting with the cable:

levers 74 on the pocket forming members and
returning to its drum,-whereby as said drum
is turned in one direction:or the other, a
forward and backward pocket forming mem-

. Dber will be moved together; one being opened

and the other closed. Referring to Fig. 2,

it will be seen that the pocket-forming mem-

63

bers 72 and 72’ are open for forward pro-

" pulsion of the flying machine, while pocket- -
. = ’)
+ forming members 73 and 73" are closed and

air discharged from the propellers rearward-

ly will pass under said members, while air.

forced forwardly will impact in said pockets
at 72 and 72" and move said machine for-

. wardly. The propeller blades are provided

on their undersides. with diagonally posi-
tioned fins or angle members 16* for forcing

air horizontally as the propellers are driven.

about their vertical axes.” The four endless

. cables for operating the' pairs of pocket-

Lk

forming wings or members 72, 727, T- and
787, are designated 722, 72", 7338 and: 73Y.

“When hand wheel 76 is turned in one direc-

tion, the members 72 and 727 will be opened.

. as shown in Fig. 2, and members 73 and 78"

will be closed through.cable connections 72*
and 73+ on drum 78, forming pockets for-
wardly. of the propellers. ‘When turned “in

the opposite direction, members 72 and 72’

. will be ¢losed and members 73 and 73% will

be opened to form pockets. rearwardly of
said propellers, as will be clear from Fig.
9. There are two pocket-forming members

for each group of shutters, one at the for-

ward end and one at the rearward end, that

cables for the pocket-forming mem-

3

is, the pockets are made in sections, rather
than as continuous pocket-forming members

extending entirely across the plane..

" A horizontal rudder 79 is pivotally mount-
~ed at:the rear end-of said machine, with-up-

per and lower arrhs 79 to which is connect-
ed a cable 80, extended to and around a drum
81, with operating hand wheel 82, in front
of the pilot. ' R RTINS
‘A vertical ‘rudder 88, is also pivotally

mounted at the rear of the machine, under

the rearward end thereof, as indicated in

TFigs. 1-and 2, with arms 83" at-opposite sides.

to -v.hieh connect operatitig: cable -84, ex-
xr = 3

tended forwardly to pulleys at 85, and dowu-.
‘wardly under the floor of the cabin -and
‘around pulleys at 86, 87, and thence around
a drum’ or pulley 88, on-the lower end:of a
steering rod -89, with hand wheel 90, in front -
of the pilot’s chair 91, for operation for
_steering the flying miachine right or left.

In describing the propellers, I have shown.

mechanism for adjusting the propeller blades

50

&
S

about -their longitudinal .axes, as shown in:"

Fig. 9, with an operating-rod 31. Thisrodis

shown extended over the pilot’s head, in the -~
upper part of the cabin, and is'provided.with -
a pulley 817, over which runs an operating

cable 31* extended down to-a drum 92, in

“front of the pilot, with operating hand wheel
93.- Thus. by the opeération of said hand-
wheel 93, through the connections up to rod.
31, the pitch of the propeller blades can be-

[
o1

changed through the mechanism shown m -

Fig. 9, showing how said rod 81 connects with

- gears 29 and 30, and the serew rod 28 for turn--

ing ‘said propeller blades ‘without .interfer-
ing with their revolving motion.

- Thus by the operation of the hand.‘ wheel

90, with its connections to the vertical rudder

83, the machine can be steered to right or
left. - By the operation of the hand wheel 82,

‘with its connections to the horizontal rudder

%79, the machine-can bedirected upwardly
or downwardly. By the operationofthe hand
wheels 75’ and 76’ the pocket-forming mem-

bers 72, 727,73 and 73’ can'be moved to open.

pockets forwardly or rearwardly of the pro-
pellers to receive the impact of the air blast

from said propellers for moving the machine
forwardly or rearwardly. The: equilibrium-
“of the machine is maintained-as it is rising or -

flying by means of the automatic electric con-

trol mechanism which closes-the different

groups of shutters over. the propellers and
down through which air passes in the up-
ward movement of the machine on an even
keel. Should the machine tilt at either side
or forwardly or rearwardly, said automatic
mechanism would operate to restore it to
proper horizontal position.- There are four
groups of shutters, at the four corners-0f the
machine and these are operable as needed to
control that corner of the flying machine.

These shutters control the suction of air down &
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through the machine by the propellers as the

machine rises, while the air impact against:

the pockets moves the machine horizontally.

I do not limit the invention to the details
of construction and arrangement shown. for
Hlustrative purposes, realizing that many
changes can be made therein without depart-
ing from the spirit thereof, and it is my.
intention to limit the invention only by broad
interpretation  of the ‘hereto. appended

-claims.

I claim: TN
1. In a flying machine, a:body, a cabin car-
vied thereby, a propeller mounted thetein to
turn about a vertical axis, a motor for driv-
ing said propelleér, shutters above said pro-
peller and adjustable to regulate the suction
of air downwardly by said propeller, and ad-
justable memnibers to form pockets in horizon-
tal alinement with said propeller, whereby
alr from said propellers laterally will impact
in-one of said pockets and move said flying

machine horizontally.- . = '~ - . -
2. Ina flying machine, a body, a cabin car-
ried thereby, a propeller mounted therein to

- turn abeout a vertical axis, a motor for driv-

ing said propeller, shutters above said propel-
ler and adjustable to-vegulate suction of air
downwardly by said propeller, means for
forming impact pocket in horizontal aline-
ment with.said propeller, whereby air from
said :propeller Iaterally will impact in said
pocket and move said flying machine horizon-
tally, and means on the blades of said propel-
ler for causing a-lateral discharge of air
therefrom. . T . » :

3. Ina flying machine, a body, a-cabin car-
ried thereby, two propellers mounted 6 turn

abeut vertical axes, one of said propellers be-

ing forwardiy. and the other rearwardly of
said cabin, a_motor for driving said propel-
lers, shutters in-said body above said propel-
lers and adjustable to regulate the suction
dosynwardly through said body by said pro-
pellers; means forming impact pockets for-
wardly and rearwardly of said propellers,
said means being adjustable to.open or close
said pockets, whereby. air discharged later-
ally from said propellers will move said fly-
ing machine horizontally. s

4. Tn a fiying machine, a boc ¥, a cabin car-
ried thereby, two propellers mounted to turn
about vertical axes, one-of said propellers be-
forwardly and the other rearwardly of
saic cabin. a motor for driving said propellers
together, a group of horizontal shutters in
said body above each propeller for control-
ling the suction downwardly through said
body by said propellers, means forming im-
pact pockets in horizontal alinement with
said propellers to receive air forced laterally
by said propellers to move said flying ma-
chine horizontally, means for opening and
closing said pockets at will, and means on said
propellers for causing: lateral discharge of

1,781,910

~air against said pockets for moving said fly-

ing machine horizontally.

5. In a flying machine; a body, a pfopeller; '

turning about a vertical axis to Iift said body,
adjustable shutters in. said body above said

‘propeller, means for forming impact pockets

in horizontal alinement with said propellers,
means on said propellers blades for causing a
lateral discharge of air therefrom to Impact
said pockets, and a motor for driving said
propeller. N . :
6. In a flying machine, in combination, a
horizontal -body structure,
mounted to turn about vertical axes, one for-
wardlyandthe other rearwardly in said body
structure, a motor for driving said propellers
together to lift said flying machine, means
forming impact pockets in horizontal aline-
ment with. said propellers, forwardly and
rearwardly thereof for moving said flying
machine horizontally, means on  said pro-
peller blades for causing-a lateral discharge
of air to impact said pockets, and means for

adjusting said pocket forming means at will

to determine the direction of movement hori-
zontally of said flying machine. S
7. In a flying machine, in combination, a
horizontal body structure, two propellers
mounted to turn above vertical axes, one for-
wardly and the other rearwardly in said body
structure, a motor for driving said propellers
together to lift said flying machine,
means forming impact pockets in horizontal
alinement with said propellers, forwardly
and rearwardly thereof for moving said fly-

_ing machine horizontally, means on said pro-

peller for causing a lateral discharge of air
toimpact said pockets, means for adjusting
said pockét-forming means at will to deter-
mine the direction of movement horizontally
of said flying machine, and adjustable shut-
ters in said body structure above -said pro-
pellers to control the suction down through
said body caused by said propellers.

8. In a flying machine, a horizontal body
structure having four groups of horizontal

shutters therein, two propellers mounted in -
‘said body structure to turn about vertical
axes, one forwardly and the other réarwardly

in said body structure, said shutters being
adapted to control the suction of air down.
wardly through said body by said propellers,
motor eans for driving said propellers;
means for forming impact pockets forward-
Ty and rearwardly of said propellers and po-
sitioned to receive impact of air forced lat-
erally by said propellers, said propellers be-
ing designed to force air laterally therefrom,
and means for moving said shutters to con.
trol the suction of air downwardly through
said body, whereby to regulate the riss of said
flying machine and to maintain the same on
an even keel. : . .

9. In a flying machine, a horizontal body
structure, two propellers therein to turn

two- propellers.
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- ing said flying machine. ) , ‘
~ 13. A flying machine comprising a horizon-

1,781,910

about -vertical axes, groups of shutters in-

said body associated with said propellers to
control the suction of air down through said
body structure by said propellers; said pro-
pellers being driven together, motor means
for driving the same, means for forming im-
pact pockets forwardly and rearwardly of
said propellers for moving said flying ma-
chine horizontally, means for opening and
closing said impact pockets, and means for

automatically opening and closing said shut--

ters, said means being controlled by the tilt-
ing of said flying machine from its hori-
zontal flying position. -

~10. In a flying machine, a horizontal body
structure, two propellers therein to turn about
vertical axes, motor means for driving said
propellers together, means for forming im-
pact pockets forwardly and rearwardly of

said propellers to receive the impact of air:

discharged laterally  from said propellers,

means for adjusting said- pocket-forming

means at will, and means for adjusting said
propellers to change the pitch thereof, said

. propellers being designed to discharge air-

laterally. : o
11. In a flying machine, a horizontal body

structure, two propellers therein to turn about -

vertical axes, motor means for driving said

. propellers together, means for forming im-

pact pockets forwardly and rearwardly of

said propellers to receive the impact of air
discharged laterally from said: propellers,.

means for adjusting said ~pocket-forming

5 means at will, means for adjusting said pro-
pellers to change the pitch thereof, said pro-

pellers being designed to discharge air later-
ally, and shutter means associated with said
propellers for controlling the suction down
through said body structure by said propel-
lers." '

12. A flying machine comprising a horizon-.

tal body structure, a plurality of horizontal
propellers mounted . therein to turn about
vertical axes, motor means for driving said
propellers, groups of shutters associated with

said propellers to control the suction down-.
wardly through said body structure by said
propellers, means for automatically adjust-

ing said shutters to maintain said flying ma-

chine in horizontal position, means for form-

ing impact pockets forwardly of said pro-

5

body structure, means for automatically con-
trolling shutters, said means being electri- .

cally controlled and by a swinging contact:

element, whereby tilting of said flying ma-. L
chine causes said mechanism to automatically v,

“operate some of said shutters, means forming

whereby air discharged laterally from said

“propellers moves: said flying ‘machine hori-

zontally.
14. In a
structure, a plurality of propellers mounted
to turn about vertical axes, each propeller
blade being adjustable axially to change its
pitch, manually operable mechanism: for
turning said blades to change its pitch, said
mechanism being operable while said pro-.

peller is revolving, said propeller blades be-
ing designed to force air laterally therefrom,

motor: means for driving said propellers,
pocket forming means forwardly of said pro-
pellers to receive the impact of air discharged

flying machiné, a horizontal body -

70
- impact pockets forwardly of said propellers, - '

85

laterally for moving said flying machine -

horizontally, shutters horizontally related to:
said.propellers to control the suction of air

down through said body structure, and means .

for automatically operating said shutters to.
maintain horizontal position of said flying-
machine.. . e

15. In a flying machine,-horizontal pro-
pellers for lifting said machine, motor means

90 -

05 . -

for driving said propellers together, shutters -

associated with said propellers, for control-
ling ‘the down:suction caused by said pro-
pellers, said shutters being adapted to open

100

and close, means for automatically moving -

said shutters, said means including electro-

magnets and - circuit - connections, and a
swinging pendulum contact member adapted -

to automatically close said circuits by swing-
ing into contact therewith as said flying ma-
chine tilts from a horizontal position, and
pocket forming - means horizontally - posi-

106

tioned relative to said propellers to receive

air forced laterally by said propellers, and
means forming a part of said propellers for-
forcing air laterally as they operate.-
 Signed at Los - Angeles, Los - Angeles
County, California,
1928. i

pellers to receive the impact of air discharged - -

laterally from said propellers, means for

5 opening and closing said impact pockets to
determine the horizontal movement of said ~
flying machine, and rudder means for steer- -

tal body structure, a plurality of propellers
therein, turning about vertical axes, motor
means for driving said propellers together
to1lift said flying machine, groups of shutters

this 19 day of Sept.; -
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~ SEVERIN C. ANKER-HOLTH. -
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associated with said propellers for control-

s ling the suction of air down through said

130




