(No Model.) L 5 Sheets—Sheet 1
C. @. CROSS, Dec'd. ' :

A. Cross, Administratrix.
AERIAL LOCOMOTIVE.

No. 516,266, . . ~ Patented Mar. 13, 1894.
T . )
g d I%
2g. L,
7

D

Wetnesses — ' - [riwernior:
é%/%fi’aﬁéeré’ Cross

W Do e @Wa%




(No Model.) . B 5 Sheets—Sheet 2.
v C. G. CROSS, Dec'd. ‘
A. Cross, Administratriz.
7 AERIAL LOCOMOTIVE.

Patented Mar. 13]/189'

. SN - N
: b/, | I
: 2N s
SN & Cas

DI ALSPRS = 2 ) 7 P>
N ;&;’;&/\9‘\3‘ = 6’ . L

e e o e e m e o —— —

Witnesses— - ' - Lwweptor-
| %nﬁmﬁﬂréy Gross:

i Rt B Ry Rl T

THE NATIONAL LITHOGRARHING OOMPANY,
WABHINGTON, D. ©.




(No Model.) : o : = ' 5 Sheets—Sheet 3.
C. G. CROSS, Dec'd. .
A Cnoss Administratrix.:-
AERIAL LOGOMOTIVE

No. 616,265. - Patented Mar 13, 1804,

¥
\
oe ‘ia - [\//
o
I+ a2 a2’ _
3 7 5
\\ C ddé (3
A, fe . 0.0
7 NS ! d?&“
V& o O % ' Vi
{ 2 B '
5] @ dqw A
sel . da'd c1 ¥
V] A
D)
| | |
Witnesses — - Irvertors- |
WW ﬂéﬁ&i‘ﬂﬁéﬂ/’é’ Cros's:
= VP Bt s
”d“ié?y Wbt 4?7%67/ At Aforreys.




(No Model.) | ) : 5 Sheets—Sheet 4,
’ C. G. CROSS, Dec'd.

A. Cross, Administratrix.
_ AERIAL LOCOMOT];VE. ‘
No. 516,265, Patented Mar. 13, 1894,

S

l’éﬂﬁ‘ﬂﬁéﬁ* A4 &m)‘

o—z~, @o-u-&me/rm~
Athorrgys.

THE. NATIONAL LITHCGRAPHING COMPANY,
WASHINGTON, D, G,




(No Model.) . 5 Sheets—Sheet 5.
~.C. G. CROSS, Dec'd.
A. CRross, Administratrix.
AERIAL LOCOMOTIVE.

No. 516,265. - Patented Mar. 13, 18»94.

WZ?MJS&YJ— N . ﬁ?y%tw’
‘ l%/z:l’fa/ﬂéﬁ‘éf pss,

aﬁw%?/m L Alorreeys

THE RATIONAL LITHOGRAPHING COMPANY,
WABHINGTON, D. ©.




UNITED STATES

PATENT OFFICE.

CHRISTOPHER G. CROSS, OF ERIE, ILLINOIS; ANN CROSS ADMINISTRATRIX
OF SAID CHRISTOPHER G. CROSS, DECEASED.

AERIAL LOCOMOTIVE.

SPECIFICATION forming part of Letters Patent No. 516,265, dated March 13,1894,

Application filed October 38,1892,

To all whom it may concern: ,

Beit known that I, CHRISTOPHER G. CROSS,
of Erie, in the county of Whiteside and State
of Illinois, have invented certain new and use-

5 fulImprovementsin Aerial Locomotives; and
Tdohereby declare that the following isa full,
clear,and exact description thereof, reference
being had to the aceompanying drawings, and
to the. letters of reference marked thereon,

1o which form a part of this specification.

My invention relates to mechanism for pro-
pelling aeriallocomotives and for varying the
direction of movement or travel of the same
laterally and also upwardly and downwardly,

15 and the objects of my invention are to pro-
duce a propelling and steering mechanism

“ which shall operate by reaction upon the at-

mosphere and which shall be under the com-

plete control of an attendant,and which shall
20 oppose or resist the atmosphere only during
theeffective parts of its operative movements,
but which shall offer no appreciable resist-
ance to the atmosphere during the remainder
or ineffective portion of its movement.

A still further object of my invention is to
produce a buoyant attachment which shall be
peculiarly adapted for application to aerial
locomotives having my propelling mechanism
and which shall be so formed as to operate
30 as a parachute for modifying the rate of de-

scent of the locomotive, and also for aiding

the propelling mechanism in varying the up-

ward and downward movements of the loco-

motive, as well as serving as a buoyant sup-
35 port for the locomotive.

To the above purposes, my invention con-
sists in certain peculiarand novel featnres of
constructionand arrangement, as hereinafter
described and claimed. ,

In order that my invention may be fully
understood I will proceed to describe it with
reference to the accompanying drawings, in
which— '

Figure 1 is a side elevation of an aerial lo-
45 comotive provided with a propelling and steer-

ing mechanism embodying my invention; the
balloon or buoyant envelope being omitted,
and the propelling mechanism consisting es-
sentially of only one pair of propelling and
so steering wheels. Fig. 21is an end elevation of
the same, those arms of the propelling wheels
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40
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which would project forwardly being shown
as cut off close to the wheel-hubs. Fig. 3 is
an inner side elévation, on an enlarged scale,
of the central portion of one of the propel- 55
ling and steering wheels; certain of the parts

‘being broken away and certain other parts

being in section taken on the lines z—u and
y—y and z2—z of Fig. 4. Fig. 4 is an oblique
radial section of the same, taken on the line 6o
4—4 of Fig. 3. Fig. 5 is a detached view in
outer side elevation, of one of the stationary
gear-wheels which forms a part of the wheel-
vane adjusting mechanism; showing the cams
of said wheel. . Fig. 6 is a radial section of 65
one of the propelling and steering wheels,
taken on the line 6—6 of Hig. 2. Fig. 7 isa

~detached perspective view of one end of one

of the.cross-bars for the extensible and re-
tractible vanes or wings, and also of an ad- yo
jacent portion of one of said vanes or wings.

.Fig. 8 is a detached perspective view of a por-

tion of one of the stationary gear-wheels, its
locking-lateh, and the adjacent portion of the
car or cab. Fig. 9is a side elevation of an yg
aerial locomotive having a plurality of pro-
pelling and steering wheels and also provided
with a balloon-parachute constructed in ac-
cordance with my invention. Fig. 10 is an
end elevation of the same;.the flat surface 8o
and balloon being shown in transverse verti-
cal section. i .

My invention involves in its construetion
and operation the following essential prinei-
ple of action: the action of a revoluble vane 85
or wing which is adapted to resist or oppose
the.atmosphere during certain effective
tions of its movement and to operaté b,
action, against the atmosphere, to propeland .. -,
steer the vehicle and which is also adapted-to go
be changed in position, so as to offer no appre-
ciable resistance to the atmosphere during
the remainder or ineffective of the movement.
of the wing or vane. - For example, let it be - :
supposed that a series of such vanes or wings 95
is arranged to form radial members of a rev-
oluble propulsion-wheel for action upon the
atmosphere, and that such awheel be mount-
ed upon a horizontal axis soasto ravolvefor-
wardly and downwardly. - An adjustment of 1oc
the vanes or wings such as will cause them

“to oppose the atmosphere in their downward
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are mounted two peripherally grooved pulleys’
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movements will obviously, by reaction npon
the atmosphere, or, in other words, by the re-
versal of the direction of force, due to atmos-
pheric resistance to the vanes or wings, cause
the vanes to produce ascending movement of
the wheel, if the vanes are subsequently so
adjusted as to offer no such opposition to the
atmosphere during the upward movements of
the vanes. Likewise,adjustment of the vanes
in such manner as will cause them to oppose
the air in their backward movements, but to
not oppose the atmosphere in their forward
movements, will in similar manner advance
the wheel. In other words, if the vanes of
the wheel be so adjusted as to oppose the at-
mosphere in one direction of movement and
to offer no such opposition in other directions
of their movement, the wheel will. be moved
in a direction opposite that of the opposing
movement of the wheel. This being the prin-
ciple of myinvention, its nature will be fully
understood from the ensuing description and
from the accompanying drawings.

Referring now to the said drawings, A des-
ignates a car or cab, or a similar structure
adapted to receive persons or goods, or both,
and in which a suitable motor of any type is
to be mounted. Transversely of this ecar or
cab is mounted a power shaft B the ends of
which project beyond the sides of the eab
and which is journaled in suitable bearings
b, shown as secured to the upper part of the
sides of the cab. This shaft may be provided
with one or more crank-sections b’, which are
to be connected to the motor, either directly
or by any preferred gearing between the shaft
and the motor so as, in any event, to enable
the motor to impart the required rotary mo-
tions to the shaft.

Upon each outwardly projecting end of the
shaft B are keyed, or otherwise secured, two
hubs C? which are provided with radial
flanges or arms ¢. These outwardly project-
ing ends of the shaft B carry also the two
propelling and steering wheels C,one at each
end of the shaft, and each of these wheels is
provided with four, or any other suitable
number of wing or vane carriers, each of
which is composed of two parallel radial arms
¢’ of wood or other suitably light and strong
material; these arms being preferably con-
nected together by tie-rods E” and turn-bue-
kles E? the inner ends of these arms C’ being
bolted, riveted or otherwise secured to the
arms or flanges c.

Between theinner endsof each pairof arms
¢’ is mounted a revoluble drum D, which is
preferably of skeleton construction, for pur-
poses of lightness, and as shown, each of
these drums is composed of two end-disks d,
which are connected together by a number of
tie-bars or cross-rods d’; the disks being also
grooved peripherally so as to serve as pul-
leys for the cords or ropes d%

Between the outerendsof each pairof arms
(' is mounted a transverse shaft D’,on which

d?, each of which is located adjacent to one
of the arms C" and over each of which is
trained or led one of the two ropes or cords
d?, the inner ends of which are secured to one
of the eross-rods d’. ‘

E designates a number of flexible wings or
vanesof canvas,orothersuitablylight, strong
and at the same time flexible material, each
of these wings or vanes being of such width
as to extend from onedisk or pulleyd of each
skeleton drum D to the opposite pulley d
thereof. One end of each wing or vane E is
secured to one of the eross-rods d’ of the cor-
responding skeleton drum D, while the other
end of 'said wing or vane is secured to a cross-
bar e¢; the wing or vane E being approxi-
mately equal in length to the length of the
space inclosed between each of the arms C’.
Each of the cross-bars e is shown as project-
ing at its ends beyond the side-edges of the
wing or vane E and into the planes of the
grooved pulleys, and to each of said cross-
bars is connected the outer end of theé corre-
sponding wing or vane E; the outer ends of
the ropes d? being secured to the ends of the
cross-bars e and the said ropes being of such
length as to permit the vanes or wings E to
be retracted inwardly by being wound upon
the drums D. When the vanes E are being
thus retracted, the ropes d? will unwind from
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the grooved disks d, while when the disks d °

are rotated in the opposite direction the ropes
d? will be wound upon said disks and thus
extend the vane or wing E from the drum
D to the outer ends of the arms C’. Asa
means for automatically so retracting the
vanes or wings E, a spiral spring D? is pro-
vided, the inner end of this spring being se-
cured to the non-revoluble shaft D’ of the
drum and the opposite or outer end of the
spring being secured to one of the tie-rods d’
of the drum. Two such springs may be em-
ployed if desired, each spring being placed
adjacent to the inner side of one of the pul-
ley-disks d, or, for the general purposes of
my invention, any other suitable means may
be employed for retracting or winding the
vanes or wings E upon the drams D.

For the purpose of extending the vanes or
wings E and retaining them temporarily so
extended, against the retractive force of the
springs D? the following mechanism is em-
ployed: Theinner end disk d of eachdrum D
is provided with an inwardly extended hub
D*, which surrounds the non-revoluble shaft
D’ and which is provided at ity inner end with
a cluteh section d*and also with a ratchet
wheeld®. The cluteh-section d*is engaged by
a second ecluteh-section df, this elutch-section
d? being adapted to slide longitudinally upon
the shaft D’ and being also provided with

peripheral gear-teeth d’. A spiral spring d?® is

shown as interposed between the clutch sec-
tions d* and d°, this spring surrounding the
inner end of the shaft D’ and operating to
foree the clutch-sections apart. A gear-wheel
I is mounted loosely upon the shaft B and is
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designed to be rotated thereon by hand to any

exlent desired and to be voluntarily set or
held stationary after being so rotated. Asa
means for so rotating the gear-wheel F, it is
shown as provided witha hand-wheel F/,which
is carried by the inner end of the hub fof the

gear-wheel, and which is provided with pe-.

ripheral gear-teeth f’ and as a means for set-
ting this gear-wheel and locking it. against
further rotation, a pivoted dog or latch F? (see
Fig. 8) is provided. This latch or dog F? is
shown as pivoted upon an adjacent part of
the frame of the cab and as retained nor-
mally inengagement with the peripheral teeth
of the hand-wheel F’ by a spiral spring F2.
When the gear-wheels ¥ are thus locked they
obviously impart corntinuous rotation to the
cluteh-sections df, owing to the revolution of
the arms of the propelling wheels, and the
cluteh-sections d®consequently, when engaged
with the clutch-sections d*, correspondingly
rotate with the latter and also rotate the drums
D. Hence, the vanes or wings E will be auto-
matically extended or drawn out, by reason
of the winding of the ropes @2 upon the drum-
disks d, whenever the cluteh-sections d* and
d® are engaged with each other. As a means
for automatically effecting this engagement
of the cluteli-sections d* and df the following
attachments are provided: On the outer side
of each gear-wheel F is placed a segmental
cam-flange f? concentric with the center of
the gear-wheel. Thiscam-flangef?is engaged
at times by one end of a yoked shipper-lever
G,which is pivoted at g to an arm g’, carried
by the corresponding arm C’ of the propel-
ling wheel; an intermediate portion of this
yoked lever embracing the corresponding
cluteh section df and a suitable spring serving
toinsure contact of thelever & with the cam-
flange f?. Thus, when the lever G strikes
the cam-flange f? said lever is thrown so as
to move the clutch section d° into engage-
ment with the clutch-section d%, and the corre-
sponding vaneor wing Eisinstantly extended.
When the wing or vane has been thus fully
extended, the free end of the shipper lever G
runs off the cam-flange 2 and the clutch sec-
tion d° is automatically disengaged from the
clutch-section d*, and consequently the exten-
sion of the vane or wing E ceases. In order
to retain the vanes or wings extended through-

out the entire length of their effective move-.
ments, the ratchet-wheel d° is engaged at.

times by a spring-pawl d°. Thisspring pawl
is pivoted upon the adjacent arm C’ of the
wheel, as at d'', and is provided with an in-
wardly projecting extension arm d¥. The
free end of this extension-arm projects in
such.manner as to engage, at times, a second
cam or lug ® on the outer side of the gear-
wheel F'; the cam f*being so located as to be
engaged by the free end of the-extension d®

at the instant when the vane or wing E has"

reached the limit of its effective movement.
Thus as soon as the wing or vane E has
reached the limit of its effective movement,

the spring‘or springs D?instantly retract said

vane by winding it upon the drum D. As
here shown, the cams 7® are placed about
ninety degrees from the cam-flanges f2 so
that the vanes or wings E, after being ex-
tended, will remain extended through one-
fourth of a complete revolution of the wheels
C, but it is obvious that the cams f* may be
otherwise placed relative to the cam-flanges
Jf? without departing from the essential spirit
of my invention. '
' It will be seen from the above description
that, by rotative adjustment of the gear-
wheels F on their axes, the wings or vanes K
of the several arms of the propelling wheels
may be extended for effective action through-
out any portion of the revolution of the pro-
pelling wheels, ‘and that consequently said
wings or vanes can be readily caused to oper-
ate either to propel the car forward or back-
ward, or upward or downward, as desired.
Also that the wheel at one side of the car may
have its vanes so adjusted as to propel for-
wardly while the wheel at the opposite side
of the car has its vanes so adjusted as to pro-
pel backwardly, (the wheels revolving in the
same direction,) for veering the course of the
car laterally. Thus the fullest possible con-
trol of the locomotive is attained. '
While I haveshown and deseribed the pro-

‘pelling wheels as provided with vanes which

are rendered resistant and non-resistant to
the atmosphere by extension and retraction
respectively, I desire it to be particularly un-
derstood that I contemplate various other
ways of effecting this resistance and non-re-
sistance of the vanes. For example, I may

‘employ wings or vanes which are, like blades,

always extended but provided with means
for turning the vanes edgewise to the direc-
tion of movement of the wheels when the
vanes are to be non-resistant and for turning
said blades flatwise to the direction of move-

‘ment of the wheels when the vanes are to be

resistant to the atmosphere.

The car or cab A isshown as provided Wit‘h-

carrying-wheels A’, mounted at the base of
the car or cab and serving to carry the appa-

ratus when it is being moved on the ground

either continuously or preparatory to making
an ascent. 1 have also shown the buoyant
envelope H as provided witha flat under sur-

face I, which is made of any light and at

the same time rigid material. This flas sur-

face H' is located directly above the car or’
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cab A so as to extend parallel therewith and -

is connected to the car or cab by suitable
ropes or eords, approximately as shown. Im-
mediately above this flat surface H’ is located
a balloon or inflatable envelope H, for con-
taining a buoyant gas. This balloon or en-
velope H is either in the form of a continu-
ous inclosing envelope which. is secured in
suitable manner to the upper side of the flat

surface H’, or the said flat surface H’ may.

form the bottom of the balloon or inclosing

envelope, as preferred. In either event, the.
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flat surface H’ aids in elevating the appara-
tus, because if, for example, the vanes of the
forward propelling wheels C are so adjusted
as to raise the front portion of the apparatus
while the vanes of the rear wheels C are so
adjusted as to propel the apparatus forward,
or downward, the flat surface H’ will also be
inclined upwardly and forwardly. Thus the
atmosphere will impinge against the under
side of the flat surface H’ and will elevate the
apparatus. The flat surface H’ also serves, as
a parachute, to check or moderate too rapid
descent of theapparatus, becauseintheevent
of such descent, the atmosphere will be con-
fined or condensed beneath the flat surface
H’ and thus check or retard the descent of
the apparatus.

The apparatus shown in Figs. 9 and 10 of
the drawings does not differ essentially from
that shown in the preceding figures thereof,
the only difference being that the car or cab
A is shown in Figs. 9 and 10as elongated and
as provided with a number of pairsof pro-
pelling and steering wheels C, instead of be-
ing shorter and having only a single pair of
such wheels C, as in the preceding figures.

Having thus described my invention, what
I claim as new therein, and desire to secure by
Letters Patent, is—

1. In a mechanism for propulsion by reac-
tion upon the atmosphere, a revoluble and
longitudinally and radially extensible and re-
tractible wing for resistance and non-resist-
ance to the atmosphere, and means by which
the wing may be given its extended position
in a desired part or arc of its revolution.

2. In a locomotive apparatus operating by
reaction upon the atmosphere, a cab, carriage
or vessel having on each of its opposite sides
revoluble wheels, each of which is provided
with a plurality of wings which ave separately
extensible and retractible for resistance and
non-resistance to the atmosphere, and means
combined with the wheel or wheels at each
side of the machine adapted to successively
extend and retract the several wings of said
wheel or wheels, said means being adjustable
whereby the position of the arc of such ex-
tension may be changed.

8. In a mechanism having revoluble arms
for propulsion by reaction upon the atmos-
phere, the combination with said arms of a

winding drum, a flexible wing-sheet attached.

to said drum, means for unwinding and ex-
tending said sheet lengthwise of the arms for
rendering the sheet resistant to the atmos-
phere, and means for rotating the drum in the
opposite direction for the purpose of winding
in and retracting said sheet, for rendering it
non-resistant to the atmosphere.

4, In combination with revoluble arms of
mechanism for propulsion by reaction upon

the atmosphere, a winding drum, a flexible.

wing-sheet attached to said drum, one or more
springs arranged to rotate the drum to wind
in or retract the sheet, a cord or eords at-
tached to the free end of the sheet for its ex-

tension, and means for winding and letting off
said cord. ’

5. In combination with a revoluble propul-
sion wheel provided with arms arranged in
pairs, a rotatable drum on the wheel near its
axis, a clutch pinion adapted to engage the
drum, a stationary spur engaged with said
pinion, a wing-sheet which winds upon the
drum, cords attached to the free end of said
sheet and to the drum, pulleys at the outer
ends of the wheel arms over which said cords
are trained, an adjustable cam . adapted to
throw the clutch pinion into temporary en-
gagement with the drum for the forward ro-
tation of the latter, means for temporarily
holding the drum from backward rotation
after disengagement of the clatch pinion,and
aspring or springs arranged to give backward
rotation of the drum.

6. In combination with a revoluble, armed
propulsion wheel, wing-sheets on said wheel
and mechanism for extending and retracting
said sheets embracing a winding drum adapt-
ed to rotate in opposite directions, a clutch
pinion adapted to engage with said drum, a
rotatively adjustable gear-wheel mounted on
the axis of the revoluble propulsion wheel, a
cam on said gear-wheel adapted to throw the
clutch pinion into temporary engagement
with the drum and means for locking thespur
at any desired point in its possible rotation.

7. In combination with a revoluble, armed
wheel ecarrying rotatable winding drums and
extensible and retractible wing-sheets, clutch
pinions adapted to engage said drums, a ro-
tatively adjustable gear-wheel engaged with
the cluteh pinions, a cam on the gear-wheel
for throwing the clutch pinions into engage-
ment with the drums, a ratchet wheel at-
tached to each drum, a spring pawl engaged
with said ratchet wheel and a cam on the gear-
wheel arranged to release the pawls from the
ratchets. _ ‘

8. In a mechanism for propulsion by reac-
tion upon the atmosphere, a revoluble wheel
having a pluarality of wings separately ex-
tensible longitudinally, to enable them to be
rendered resistant or non-resistant to the at-
mosphere, and means constructed to suceess-
ively throw sald wings longitudinally into
and out of action, comprising a non-rotating
wheel applied to control the times at which
the wings are resistant or non-resistant, said
wheel being adjustable on its eentral axis to
enable the are in which the wings are in ac-
tion to bechanged,snbstantially as deseribed.

9. In a mechanism for propulsion by reac-
tion upon the atmosphere, a revoluble wheel
having a plurality of wings separately ex-
tensible longitudinally, to render them re-
sistant and non-resistant, and means con-
structed to throw said wings into and out of
action, comprising a non-rotating wheel pro-
vided with gear teeth foractuating the wings
and with means for controlling the times at
which the wings are resistant or non-resist-
ant, said wheel being adjustable on its cen-
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tral axis to enable the arc in which the wihgs

are in action to be changed, substantially as-
-deseribed.

10. In a mechanism for propulsion by reac-

tion upon the atmosphere, a revoluble wheel

having a plurality of wings separately mov-
able to enable them to be rendered resistant
ornon-resistant tothe atmosphere, and means
for suceessively throwing said wings into and
out of action, comprising a plurality of gear-
pinions, clutch devices for connecting the
gear-pinions with the said wings, a non-rotat-
ing wheel provided with gear-teeth inter-
meshing with the said pinions,and provided
with means acting on said clutch-devices for
actuating the same in the turning of the main
wheel, said non-rotating wheel being adjust-
able on its axis to change the position of the
arc in which the wings are in action, sub-
stantially as described.

11. In a mechanism for propulsion by reac-
tion upon the atmosphere, a revoluble wheel

ot

having a plurality of wings separately mov-
able to enable them to be rendered resistant
or non-resistantto the atmosphere, and means
for successively throwing said wings into and
out of action, comprising a plurality of gear-
pinions, clutch devices for connecting the
gear pinions with said wings, a non-rotating
wheel provided with gear-teeth intermeshing
with said pinions, and with eam-surfaces for
actuating the said cluteh devices, said non-
rotating wheel being adjustable on its axis to
change the position of the are in which the
wings are in action, substantially as de-
seribed. '

In testimony that I claim the foregoing as
my invention I hereunto affix my signature in
presence of two witnesses. v

CHRISTOPHER G. CROSS.
Witnesses: ) :

TAYLOR E. BROWN,
G. A. STEPHENS.
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