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UNITED STATES PATENT OFFICE.,

DE WITT CLINTON McCALLUM, OF LOSsANGELES, CALIFORNIA.

AERODROME,

Specification of Letters Patent. IPatented June 27, 1911,

Application flled June 3, 1910. Berial No. 584,768.

* Be it known that I, D Wirr CrintoN
McCarrum, a ditizen of the United States,
residing. at Los Angeles, in the county of
Los Angeles and State of California, have
invented a new and useful Aerodrome, of
which tha following is a specification.

This .invention relates to aerodromes or
air ships of the heavier than air type and
one of its objects is to provide a machine of

~ this character utilizing opposed revoluble:

series of elevating planes mounted for move-
ment about axes extending longitudinally of
the machine, each of said planes being so
constructed as to produce the maximum dis-
placement of air during the downward move-
ment thereof but which are adapted to move
upwardly with practically no résistance
from the atmosphere,

A further object is to combine_propelling
blades with the revoluble series of elevating
planes,- these blades being shiftable about
their Jongitudinal axes so that the driving
power thereof can be varied at will and the

machine readily reversed or turned as a re-’

sult of the manipulation of the blades.

Another objeet is to provide manually op-
erated means for halancing the machine fore
and aft, said balancing mechanism being op-
eratively connected with a shiftable foor
adapted to be maintained substantially hori-
zontal irrespective of the forward or back-
ward tilting of the sustaining planes and the
other parts of the elevating and propelling
mechanism, .

A still further object is to provide a ma-
chine having a frame which is compact,
light: and "durable. o

With these and other objects in view the
invention consists of certain novel details of
construction and combhinations of parts
hercinafter more fully described and point-
ed out in the claims. 4

In the accompanying drawings the pre-
ferred form of the invention has been
shown.,

In said drawings:—Figure 1 i5 a plan
view of the machine. Fig. 2 is an end eleva-
tion thereof. Fig. 3 is a side elevation. Fig.
4 is an enlarged side elevation of one of the
elevating planes. Fig. 5 isaside elevation of

-one set of radial frame braces. Tig. 6 is an |
elevation of a portion of the cenwral shaft of

one series of elevating planes, the position of
oné of the propeller blades relative thereto
‘being shown, Fig. 7 is an enlarged section

on line A—B Fig. 6. Fig. 8 is an enlarged
view, partly in elevation and partly in sec-
tion of one of the adjustable bearings of an
clevating plane. Fig. 9 is a transverse sec-
tion through the parts shown in Fig. 8.
Fig, 10 is a view partly in section and partly
in elevation showing the sleeve employed
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for connecting a gear to the spokes of the -

revoluble structure. )
Referring to the figures by characters of

‘reference 1 designates corner posts- formed

of light trassed rods or tubes and connected
together adjacent their ends by base strips 2
and, at their upper e:ds by top strips 3.
these last mentioned strips heing extended
from side to side of the machine and being
preferably arranged in pairs. as shown es-
pecially in Fig. 2. Braces 4 may connect
these top strips with the corner posts so as
to produce a rigid frame capable of with-
standing 21l ordinary strains®to which the
machine may be subjected while in flight.

A central longitudinally extending frame
5 is mounted upon the middle portions of
the cross strips 3 and the adjoining portions
of the braces 4, this frame being made up of
upper and lower strips connected at their
ends, the said strips projecting hevond the
front and rear ends of the frame of the ma-
chine. The lower strip 5 of the frame 5

constitutes a track on which are mounted

ollers 6 supporting a weight 7. Guide
sheaves 8 are carried by the front end of the
frame 5 at the upper -and lower corners
thercof and support a cord 9 which is fas-
tened to the front end of the weight and ex-

tends rearwardly from the upper sheave 8,

over and downwardly from an intermediate

guide sheave 10 and to a.dram 11 about

which it is wrapped. An intermediate por-
tion of the cord is looped and hangs down-
wardly from the drum 11 as.ghown at 12,
said cord being extended from the drumn and
secured at one end to the rear end of the

weight 7. The cord is so arranged on the

drum that when one run thereof is pulled
downwardly the drum 11 will be rotated and
the cord will pull the weight 7 in one diree-
tion while, when the other run.of the loop
12 is pulled downwardly, the rotation of the
drum 11 will be reversed and the weight 7
will be drawn in the opposite direction. By
means of this cord with its depending loop
12, the weight T can be shifted so as tc shift
the center of gravity so as to either main-
tain the frame substantially horizontal
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while the load thereon is =hifted or to tilt -

the frame and the mechanism earried there-
by so as to control the flight of the machine.

A smaller drwm 13 rotates with the drum
11 and has separate cords 14 sceured to it
and adapted to be wonnd thercon, these
cords extending over gnide cheaves 15 se-
cured to the front top strip 3 and hanging
dowuwardly from said sheaves, the lower
ends of the cord being attached to the mov-
ahle end of a floor 16 hingedly connected at
its rear end to the base frae of {he nachine.
The two drums 11 and 13 are so propor-
tioned that when the main portion of the
machine is tilted by shifting the weight 7,
the floor 16 is either raised or lowered rela-
tive to the base frame 2 so as {0 he main-
tained substantially horizontal.

The machine is provided with two servies
of elevating and propelling devices, one of
the series being located at each side of the
upper pottion of the frame. The mecha-
nism at each side of the machine consists of
a longitudinally extending tubulav shaft 17
which is held against rotation in any suit-
able manner and has'a longitudinal slot 18
therein adjacent its center.

A sleeve 19 is mounted to rotate vipon each
end portion of ihe tubular shaft 17, there
being a gear 20 secnred to one of the sleeves
while a disk 21 is secured to the other sleeve.
Sockets 22 are formed within each slecve
and constitute end bearings for rudially
extending stems 23, the .outer ends of
which are formed with propeller bHlades 24.
Arms 25 extend radially from these stewms
(see Fig. 6) and are attached, by means of
links 26, to collars 27 which are fixedly
mounted apon a sleeve 28, This <leeve is
slidably mounted on the slinft 17 and has an
interior annular groove 29 into which pro-
ject one or more pins 30 radiating from a
rod 31 which is slidable within the shaft 17.
This rod extends heyond one end of the
shaft and is eonnected to one end of a lover
32 fulernmed, a« at 33, upon an armn 34 ex-
tending rearvwardly froni the machine. An
operaling rod 35 1s attached to the Jower
end of the lever 32 and by means thercof said
lever can be actnated so as to shift the rod 31
longitndinally within the stationary tubular
shaft 1¥. By reason of the pin conneetions
hetween the rod 35 and the sleeve, said sleeve
28 can thus be woved along said tubnlare
shaft so as to simultancously swing all of
the arnig 25 in the same direction and thas
move the blades 24 about their contial longi-
tudinal axes or, in other words, simulia-
neously vary the pitches of the propeller
hlades.  As the sleeve 28 has an interior an-
nular groove engaged by the pin 30, it will
he seen that said <leeve is free to rotate
about the shaft 17.with the sleeve 19 and
the propellers 24. ‘ -

Spokes 36 are extended radially from the
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socketed portions of the sleeves 19 and ave
equidistant from the stems 23, the outer
ends of the spokes being connected by hraces
37 exignding from the spokes to collar- 38
in which the oufer eud portions of the stems
23 are mounted {o rotate.  Draces extend
from the disk 21 and the sprocket 20, as
indicated at 39 and are attached (o the
spokes 36 and the collars 38,

The zpokes ut the (wo ends of the shaft 17
are connected, adjacent their inner ends, by
bowed connecting strips 40.  These strips
are provided at intermediate points with
ridial braces in the form of elongated loops
41 extending around the strips 40 aud strad-
dhing the shaft 17, there being filling strips
12 interposed between the shaft and the

strips 10 and secured to the straps 41, It is
of course to be understood that these hraces -

rotate upon the shaft 17 with the spokes to
which the strips 40 arve attached.

The collars 38 may be formed at the ends
of connecting strips 43, The spokes 36,
stems 23, and the connections 40 and 13,
thus form a rigid frame mounted for rota-
tion ahont the shaft 17.

A motor 44 is mounted upon the base
frame 2 and has a gear 45 upon its shaft and
1 sprocket 46 alvo secured to said shaft.
Gear 45 meshes with a gear 47 and a sprocket
48 rotates with the gear 47, X chain 49 is
driven by each sprocket 48, one of these
chains being mounted on each of the sprock-
ets 200 Tt will thus be seen that the two
sprockets 20 will be simultancously rotated
in opposite directions -and the revoluble
frames at the two.sides of the machine will
thus he revolved,

The onter end portions of the spokes 36
are arranged adjacent hearings for tron-
nions 50 extending from the ends of the
trames of the elevating planes 51, Bach of
these planes preferably consists of upper
and lower bowed side strips 52 and apper
and lower end-strips 53, there boing blocks
51 seeured hetween these end strips and
from which the trunnions 50 extend.  The
side strips 52 are connected by upstanding
hraces 55 and angular cross stvips 56 ave ar-
ranged above and below the side strips and
councet sail strips. These eross strips con-
stitute rests for dingonally disposed brace
wires 57, the upper strips 56 aloo serving
to-support wires 58 extending longitudinally
of the frane and supporting flaps 59 of silk
or ofher snitable Tabric.  These flaps are so
proportioned ay to swing against the wires
38 and “lap one another when the plane is
moving downwardly, while, when said plane
is maving upwardly, the flaps will assume
vertieal positions and permit air to pass
freely hetween them. '

One trunnion 50 of cach frame 51 has a
sprockef -60 seeured to it, said sprocket be-
ing engaged by a chain 61 mounted on a
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sprocket 62 which is fastened to the shaft 17
and is held against rotation thereon. It will
be seen therefore that if three of these ele-
vating planes are carried by each rotating
structure, three sprockets 62 will be fixedly
secured to the fixed shaft 17, one being pro-
vided for each of the planes 51. The
sprockets 60 and 62 are of the same diameter
and, while only one sprocket has been shown
in connection with each frame 51, it is to be
understood that if preferred, one of these
sprockets may be arranged on each of the
trunnions 50 of each plane 51. The connec-
tions between the sprockets 60 and 62 are
15 such that during the rotation of the spokes
'~ 36, the clevating planes will be constantly
maintained parallel to one another and to
the base frame 2, U
, . When it is desired to elevate the machine
he motor 44 is set in motion and the pro- .
;Beller blades 38 are shifted by the rods 35
and levers 32 so that all of the blades at
cach end of the machine will lie in the same
plane of rotation. The blades will therefore
travel through the air without any notice-
able resistance therefrom and a high speed
of rotation of the plane carryving spokes 36
can thus be obtained. The chain 49<rotates
the sprocket 20 and the spokes 36 and stems
23 are moved about the shaft 17. the chains
61 and the sprockets 60 and 62 serving to
maintain the planes constantly - paralle! to
one another, As these planes travel down-
wardly. the flaps 59 carried thereby will
swing upwardly against the wires 58 and
cause the downward displacement of the air
and the consequent upward movement of the
entire machine, it being noted that the two
sets of planes rotate in opposite directions
as indicated by arrows in l137‘ig. 2. During
the upward movement of each of the elevat.
ing planes, the flaps 59 are swung down-
wardly away from the wires so as to permit
the air to pass between them and thus offer
practically no resistance to the upward
movement of the planes. After the machine
has attained a desired elevation it can be'
propelled either forwardly or backwardly by
shifting: the blades 24 by means of rods 34
and levers 82. Should. all of the blades be
given the same pitch, the machine will be
driven straight ahead but, by swinging the
blades at one side of the machine to a
greater extent than those at the other side
the machine can be turned to one side with-
out the necessity of utilizing a rudder for
steering it, this being due to the fact that
one set of blndes will exert a greater driving
~ retion than the other set. By <hifting one
-60 set of blades 24 so that.they will be pitched
directly the reverse of the other set, the ma-
chine can be very quickly turned.
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: coneavo-convex, the

. machine.
i be extended from the ends of the central

By shifting the weight 7. the load-varried :
by the machine can be counter-balanced prior
00 .ta or immediately following

the starting of iv,‘{ﬁizg)[g(!]]ixlg the muchine upward]y.

the maéhine and, while the machine is in
flight, this weight can be moved so as to
tilt all parts of the machine with the excep-
tion ofp the floor 16 so that the elevating
planes during their movement about the 70
shafts 17, Wiﬁ _exert not only an elevating -
action, but will also tend to propel the ma-
chine either forwardiy or backwardly, ac-
cording to the direction in which it is tilted. °
The course of the machine can thus be read-
ily controlled. this manipulation of the
weight heing «specially advantageous when
it is desired t soar upwardly or downwardly
without deyending altogether upon the ele-
vating action of the planes, due to the rota-
tion thereof, :

Importance is attached to the fact that
each of the elevating planes is substantially
lower face of the plane
heing coneaved so as to more positively act
upon the air and thus increase the efficiency
of the planes as snstaining means. ‘

It is to he understood of course that braces
may be arranged wherever desired upon the
For example, guy wires 63 may
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strips 3 and along diverging lines to the up- -
per ends of the corner posts 1. Also, curved
braces 64 may be connected to the ends of the -
spokes 36, the stems 23 being journaled with.-
in them. - - :

"As has been stated, the outer ends of the
spokes are arranged adjacent bearings” in
which the trunnions 50 are mounted. As
shown in Figs. 8 and 9 the said spokes are
connected by means of cross strips 65 to the
braces 64 and a bearing block 65 is adjustably
mounted between the braces 64 and is con-
nécted, by means of a screw 66 to a cap plate
67 secured to the outer ends of the braces 64.
This screw is swiveled within the block 65
and by adjusting the screw, the block can be
shifted between the braces so as to move
the trunnion 50 journaled therein away from
the shaft 17 and thug take up the slack in
the chain 61. The braces 37 are connected
preferably to the ends of cap plates 67. A
clip 68 extends around, the braces 64 and the
hlock 65 and, when tightened, prevents dis-
placement of the parts. ‘

Tt is of'course to be understood that vari-
ous changes may be made in the construetion
and arrangement of the parts without de-
parting from the spirit or sncrificine any of
the advantages of the invention as defined in
the appended ¢laims.

What is elaimed is:— E

L. An aerodrome including a main frame,
structures revoluble -abont- axes extending
longitudinally of the frame at the sides
thereof, means carried by and revolnble with
each of the strlietures for propelling the ma-
chine longitudinally and means earried by
and fevoluble with cach of the structures for
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9. An acrodrome including a main frame,
structures carried thercby and wounted for
rotation about axes extending longitndinally
of the frame, said strictures being arranged f
side by side, elevating planes carried by each
of said structures, mexns for maintaining ail
of the planes parallel with the plane of the
axes of the structures, propelling blades
radiating from and revoluble with each of
said structures, and means for varying the
pitch of said blades during the rotation of
the structures.

3. An aerodrome including structures
mounted for rotation in opposite directions,
elevating planes carried by said structures,
propeller blades mounted on and revoluble
with the said structures, and extending radi-
ally beyond the structures, and means for
simultaneously rotating all of the Dlades
npon each structure o vary the pitch thereof.

4. In an aerodrome a main frame, elevat-
ing mechanism connected thereto, a longi- i

Pelevating  mechanism

806,105

indinalle movable weight carried by the
frame, a tilable oor, and means for simul-
tancously shifting the weight and floor to
tilt the main frame and maintain the floor
substantindly hovizontal,

5. An acrodrome ineluding a main frame,
arried  thereby, a
Tongitudinadly  extending track upon the
frame and extending beyond one end thereof.
a weight movably mounted on the track.
manually operated menns for shifting said

~weight to change the center of gravity, and o

tiltable floor carried by the main frame and
shiftable by said weight actuating means.

In testimony that I claim the foregoing as
my own, T have hereto. aflixed my signature
in the presence of two witnesses,

» DE WITT CLINTON McCALLUM.
Witnoesses:
S. K. Parxks,
Gro. Poreroy.
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