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To a;ZZ whom z.ﬁ maiy concern:

Be it known that. [, Some*i' 'ANDREWS ;

.of Perth Amboy, in the county of Mld(llesex,

in the State of New Jersey, have invented a

‘mode by which the air may be-navigated, and

“anew and useful-machine by wlnch it may be

d(mc which machine 1 call an “Aereon'” and

Q I do hereby declare that the iullownw is a 1|.
full, clear, and éxact description of the con-
_struotmn anid operation of the same, reference

- being had to the annexed dmmnrrs:, mang &
part ot this specification.

In TFigure 1 there are thivee aerostatb of a

ey lmdubal form ‘pointed at cach end, joined |

together by a mewbraneor diaphiragm at their
longlthdmal equators, covered by a net from

whichi tour rowsof cnuh extend to a long and

Narrow car bquended below the cbnter the
‘ballast and aeronaut in the ecar. -

and descends ou inclined planes in the atmos-
- phere, because of its form or construction,
whenever it is poised obliquely. The angles
‘of inclination are produced by the position ef

theaeronant in the car or the removal of other

weights, and it is steered by a common radder.

.. To navwate thie air with tlllh vessel, itis only

necessary to step to the rear cud of the car,

thus elevating the bow five to ten degrees,
and by tbl‘()WlIl“‘ out a little ballast she will

- go ahead on the ascending plane. When she

has dqccmled AN ln"h as the d(‘l‘Olldl‘lt wishes

1o eo;he opens -one of the valves and dis-

charges some gas, at the savie time stepping

toward the 101 war d el of the ear, which will

{Ieprebs the Low, clevate the. stern and 80

~ehange the annm ol" inclination, w hen she. will

g0« aliead on the descending pl..me- On a near
earth.le Tas only to step to

~approach to.the
the middle or rear end of the car, and thus

rate of v elmltv sail horizontally. for a
short distance; o1 thlow out more ballast and
go ahead again onthe ascending plane;. Hay-
ing IO[‘W‘II‘ll motion, she is tmned by the rud-
del‘_]llst like a Loat on the water.
may also Le hiad if desired.

the wasted gas and ballast, and go on again.

Onepound of ascendingor deb(.,eudmg power
~will give to this vessel a forward movement of
one mile per hour,and each additional pound
- will iccrease her. speed 11 1h0ut the. S’I:Ille

It aqcends |

To stop her 1110111&11&1111 at

‘Stern way
Before the ballast
18 exlmuated come. down to.a depot, replenish

'.mtlo, 50 tlmt bv asceudmn' or descendmg w1th |
a power of two hundred 1‘}01111(11: a speed of two
hundred miles per hour may be attained, and
common varnished linen is strong enough. to

resist- tlie pressure on the bow at that rapul

rate, if' bronght to a. pomt .:md held so b} some
Imflembl(, frame-wm‘x.” S
The foregoing I considera full afml comprp-
| hensive dem,rlptmn of my invention ; but as
acrial vessels have never before been dlreeted
in their course by the will of man, I shall go
more into detml evell at the. rmk ot bunn' ver-
bose. -~ - L
I effect locomptlon 11 tlm atmOSphere in my
j given direction by meauns of the form or con-

'bemg the attraction of gravltfttxon.
- To be more explicit, the difference between-
the specifie gravity of- the aerostat and that of
| the atmosphere in which it fleats I use to
propel the aerostat over the surface of the
earth, by ascending - and descending on in-
clinerl planes in thu atmosphere by means of
| the shape or form of the aermtat itself, or a
disk thereto attached. | |
- A balloon or spherical body hn‘hter th'm an |
eqnal bulk of the atmosphere will ascend. per-
peudicularly to the horizon,as was demon-
strated by the Messrs. Montgolﬁer of France.
If currents prevail in the .l.tmobpht,re the bal-
loon will of course move in the same (lll‘Lthﬂn
‘at the same rate of speed, - IE heavier than
the same bulk of air it displaces, it will de-
secnd in the same way. Buat if thade in any
other sllape and hupt b11--1>t_,11det1 by the center
of gravity in any oblique position. if will as-
uend or descend, as the case wmay be, on the
line of least reqlbtam,,e.' Thus, if made in a
flattened and clongated form and Kept 1o an
oblique positio, it'will ascend or descend In
the. plang of its lohgest AXIS, because 1t
meets with less walbtame in" that direction,
l'and  this. produces a forward movement.
If suelr an aerostat be held perfectly horizon-

posing no current in the zir,) because it finds
10 opposing force to. the direction of gra,wta- ;
tion, and grav itation: always acts perpendlcu- |
111*13 to the horizon. It is, then, by an op-

posing, force or resistance to gravitation ¢n-
one portion of the aerostat by whlch I compel -
‘the aerostat to move forward on & seml-hon-_

struction of the aerostat, the motive power o

tal, it will move only perpendicularly, (snp- -



2

zontul hue. ~ The resistance on the:’ft.dp 01 bot-
tom of tlie aerostat prodnced Ly the air on a
- surface much larger ilian the end of it pre-
vents so rapid a movement in a perpendicu-
lar direction, and so it slides along on the at-
mospliere just-as a sled slides down the side
ol a 1ill by the force of gravitation, or as a

‘board rises obliquely ont of the water by the

force of gravitation indirectly applied, When
two c¢ylindroids are placed horizontally side
by side, there is formed between them a longi-
tudingl cavity both above and below, This
concave surfice offers more resistance to the

alr than a convex or plane surface, conse-

- quently 1apid ascent and descent perpendicu-

Jariy is prevented, and the power of ascent, or
descent is expended by forcing the body to
- Rigve obliquely upward or downward in the

line of lgest resistance, the cylindroids slidin g,
as i1t were, pn an atmospheric railway, the
rail being formed of atmospherié air partially
condensed by pressure into this longitudinal

a.vity.. \When three cylindroids are placed side
by side, two sueh cavities are formed. One
cylindroid, being convex, is not sufficient to |

produce as much effect. There should be two
or more; The single cylindroid may be im-
proved, however, by the addition of a flange

~ or membrane, extending along the sides like |

a bird’s wings or the guard of a steamboat,
80 &8 to produce more resisting-surface to the
pntmosphere. The addition of every cylindroid
~ uft. »:the first one of equal dimensions adds
~one cavity,’ and a resisting surface equal to
its length multiplied by its diameter. S0,

after the first one, there is no loss of resisting- |

-surfaee from the convexity ot the cylindroids.
IFig. 1 1s a perspective view of my air-ship

or aereon as she appeared on the4th of Sep-

tember, 1863, on - the asceuding plane, having
over two hundred pounds’ ascending-power,
and describing a spiral circle upward not less
than one and a half mile in circumference.

- She made twenty revolutions in fourteen and

a half minutes, when she was lost to view in

the upper strata of clouds,  The first eleven

revolutions were made in seven minutes, the

last three revolutions in three and a half min-

utes. The weight m the car was about one
hundred and thirty pounds; the weight of the
cars, fifty-eight-pounds. Iig. 2 is also a view
of the ascending plane. |
the descending plane; Tig. 4, a side or hori-

‘zontal view; IFig. 5, a rear view on the plane.
of the axis; Fig. 6, a front view on the plane

of the axis; Fig. 7, a view of a wax aero-
stat on the ascending plane; Fig. 8, a view
of a common balloon with an oblong plane or
sall attached below, on the ascending plane;
Fig.-9, the car or basket with the smaller or
inger car to hold the ballast, such as was
used -in the aereen, Fig, 1. Figs. 3, 5, and 6

represent the front and rear elevations, or the
scctional views, as perfectly as can be dones

The outlines are all that can be shown, as
nothing visible is contained within but the
three valve-cords passing through from the top

43,

Fig. 318 a view on
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to.the '1-101:1:0111 of gach eylindroid,  The main
car a, IFig. 1, was tswelve feet long, the bot-
tom a curved lipe or are of a circle of thirty

-degrecs, and its width fifteen inches; the

apper part, made of w iHow-work, gpreading g
little toward the top. An inner car, ¥, on
ronners, like a sled, of the same curve as the
bottom of the main car, three feet long and
Just wide enough to slide inside the main CHY, |
was secured 1n its place by a threefold tackle
at-each end, the single rope passing over-the
top of the inner car, thus connecting both
tackles and holding the inner car in any posi-
tion -or place in the main car. The ballast
was-placed in the inner car, which also:served
for a scat. The ohjeet of placing the hallast
tn the inner car wasto move it, if necessary,

toward cither end of the main car, in order to

change the inclination of the acrestat Ly
changing its -center of gravity. In ordinary.

cases-the weight of the acronaut alone will be
sufficient to produce this effect. 1le has only
to change his place fore or aft for the purpose.
By moving a less or greater distance. from the
center.of the car he can give the acrostat an -
inclination of five, ten, or fifteen degrees, fhe
latter being quite-sufficicut for all ordinary
purposes and seldomn required. I found but
one occasion to move. the inner ear with the
ballast from its central position,.and that was
when she made her spiral flight, when I wag
not in the car.. - The angles of inclination miy:

-also be changed by hauling in the cords fromy

the bow end aund slacking those on the stein.
end of the aerostat, and vice vérsa; also, by
hauling a weight out from the car toward the
bow or stern by means of a tackle or runuing
rigging. - . ]
In all the figures the caris shown in jts
proper position, sixteen feet below the eenter
of the aerostat; but whether that is the best
y be known by
fnrther experiment, | o
IFig. 9 shows the vars on a larger seale; b,
the Inner car. Short cleats are fastened on
the bottom of the car, the runneérs of the inner’
car straddling them. They are to give the
aeronaut foot-hold, to walk to the uapper end.
to change the angle of inclination of the
The three cylindroids, Fig. 1, ¢, composing
this air-vessel or aereon, were made of var- -
nished linen, each one eighty feet long and -
thirteen feet in” diameter. Forty-eight feet
of their central portious were perfectly cyl-
indrical. At the distance of §ixteen feet from.
each end they began to . taper to.a point.
They were secured together at their longi-
tudinal equators by membranous portions of
the linen of which they were made. These -
membranous portions were left on the outer.
edge of the linen; overlapping about two -
1nches oneof the longitudinul scams of the
two outside cylindroids; also on two opposite
seams-of the middle cylindroid. " When the
¢ylindroids began to diverge from each other,
membranes or diaphragms d, Fig. 1, of cam-




brie muslin, cut to fit the curved lines formed | rear end’of the middle cylindroid, about eight
by the sixteen feet points, were sewed fast to | feet.from the. 1)6int-. Where the cords coss
the two-inch membranes, and filled up with a nected with the rudder-pest, they were fast-
flat surface, the otherwise open spaces be- | ened to stiff picces of leather, hmf‘ing.-slﬁ-tab]e
tween them. A net of cotton- twine (plainly .| holes in them for the rudder-post 1o turn in.
The rudder ¢ was. made of cambric mustin,

seen in the figure) was thrown over the whole,

~extending from ecud to end, and below the triangular in form, kept extended by reeds or
equators on the outside eylindrical portions, bamboo projecting from the rudder-post. -1t

B tf_'h'ere'itf’r'e;:minated in thirty points-on each COntained..0nl3*”s_e\*i_mtce_n. square fect-of suar-
‘side for tlie attachment of cords. .Between face, and was abundantly large. It was con-

tlie membranes by long strips of light wood,
portions by three-eighths of an ineh in thick-
ness, and diminishing in width-to one inch at
Their ends..  These strips of wood were placed -
‘edgewise on thie net and rested on it and oD
~ thelinen memljrane connecting the éylindroids.
'Where these strips of wood came in contact
~with each other (forty-eight feet. of- their
~length) they were fastened togetlier by screws.
The ends .of these strips were bent to ‘the
curved sides of the sixteen-feet points of the
¢y lindroids, and fwo mecting each other aft the
front aind rear ends of the middle eylindroid
were fistened together at their ends by a brass

plate bent over their ends and screwed on.

" Two similar strips, e, were placed on the out-

‘the cylindroids, the net was bronght down to trolled by cords or rudder-ropes passing

e mel 1 through palleys attached to the framne near

two and a Dbalf inches wide in their central | the ends of the outside cylindroids, and thence
down to the rear end of the car, where they
passed thronghother pulleys,ouneon each side,

' and. were extended along the border of the.

car 1o the forward "end, where they were se-

| cured, leaving sufficient slack for the motien
of the rudder. The object of this was that

| the rudder-ropes could be alivays reached by

each end. Tley were mucl stronger than

side equators of the two onter eylindroids, and | woven through the upper rim of the basket or

~ were kept there by being passed through the
meshes of the net. These"joined the inside
~sirips of swcod at the front and rear ends of
“the outside cylindroids the-sa me as the mid-
~dle one before stated. To these strips of
wood or frame-work the net was secured on

~ each side of t1 e s'xteen-feet poiuts of the cyl-.
indroids, as seen at f, Ing. 1. In each of the

attached to these rings or hoops, thirty to

six pointed ends of the three eylindroids were tinetly visible. The attachment of these cords

~ conieal picces of cork, five inghes diameter at
their base, and the hnen was tied tightly over
them. Through {these corks strong cord

passed out’ to secure the pointed ends of the.

eylindroids to the frame-work. Thirty cords |

passed down from the net-on the outside of

euch outside cylindroid to.the car below, one
“cord from. each- point of the net, as shown
in the tigure. Thirty cords were also passed
up through eachiof the two inclhi uiembranes
between the eylindroids {wenty inches apart.
They also passed through “the net and were
fastened to the longitudinal strips of wootl or

frame above it. Thus there were four rows of |

 cords of thirty each, or a total number of one
" hundred and twenty cords, passing down from
 the net to secure the car below. These cords
are shown in all the figures of this maechine.
\When the strips of wood or frame joined on
the near end of the middle eylindroid, they
were allowed to extend past eiwch oth T four
inches, and were locked ' together at their.
- ¢rossing. Here was screwed on “a top and
bottom plate of brass, with suitable holes.
through them to support thié rudder post g on

this four-inch extension of the {frame. The

rudder-post rested by a shoulder on the top
~ - plate, h, and the upper and lower: ends were

stayed by‘corn:ls,fﬁs’tenéd to the frame on the |

or focus on the same side. Thus if ali the

its cenfer of gravity. In this case the whole

“weight would be suspended by half the num-
ber of cords.  Iachof the three eylindroids
“were open on .the Jower side or bottom, they - -

having tubes L, eleven feet long- and ene foot

struction for balloons, with openings five

inches square in the upper part of the.three

cylindroids, one in .each, with ~valve-cords
passing down to the ecar. The ‘cord of the
center valve passed down through the ceuter

tube. Those of the two outside cylindroids |

were neither central nor vertical over the said
tubes, but a little aft and on the. outer side of

the central line of the tops. -Each of these
valve-cords passed through the opposite side

of the eylindroid in a direct Jine to the car,

and where it passed out throu gh'the varnished
linen thin pieces of light wood iour inches -

the aeronaunt without:changing his placein the

| car. - The car, was suspended on four rings or
hoops, (shown in the figure,) made of strong -
wood five inches In diameter and surrounded
Dby rope. From these rings twenty-four cords
passed down underneath the.car, twelve at:

the cords from the net. These cords were

willow-work and were secured also at the bot-
tom of thie car. The cords from the net were.

each ring, and these rings constituted two, or
rather four, foci for the suspension of the car.

‘In the side view, Fig. 4, tw, fo. i can be
seen, as also in the end views, Figs, & and

| 6; but in Figs. 1 and 3 the four are dis-.

| {0 the rings was peculiar, and the result of
experiments showed that the best plan was to

cross them, as shown in the figure, every other -
cord.on a side going to the most distant ring -

diameter at their lower ends. These tubes
| were kept open Dby spiral steel Lioops or coils.
| There were also three valves of ordinary con-

weight in the ear were placed in the exireme '
end of the ear it would bear ecqualy on. the
whole length of the acrostat while it ehanged
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square were screwed together, one on the in-

side, the other on the outsi de of the varnished
Between these pieces’
‘Wwas a piece of india-

linen of the eylindroid:
wood, in. their. center,
rubyper or caoutchoue one.inch in dian: eter; in
which was the hole for the valve-cord to pass
through.  These valve cords” were covered
with tallow where they operated in these

~holes, . T _
In the bottom.of the car was an angulome-

ter made as follows: Between, the cleats on
~the bottom were longitudinal. strips of wood

~ placed three-quarters of
the.central litie and as high as the top of the
cleats. This constituted grooves between the
cleats, in cach one of which was Placed a
small ball or marble—such as hoys play with—

an inech apart near

and as each of these several warbles rolled

from their natural positions toward either end
of the car it was mdicated whether the car
~bad an angle of inclination of five, ten, or fif:
teen degrees, the bottom of the car being a
curved line or arc of a circle of thirty degrees,
8 before stated, and the augle of inclination
of the aerostat being produced by the posi-
tion of the aeronaut or the ballast in the elon-

gated car.” A common spherical balloon can |

be made to travel by its construction, though
-1t is the worst possible shape for locomotion.
By making an oblong disk or sail and sus-
pending it below the balloon-above the Car, as
shown at Tig. S, 15 willy if sufficiently large,
force the balloon even against the wind.
Placed on the equator of the balloon it does
not operate so well. The balloon takes off
more than half the effect of its sliding motiou,
and also makes it very difficult to nreserve 1is.
position, requiring much greater weight below
to bold it steady. The disk, sail, or-flat frame

on the top will not answer. the purpose, as it |

makes it top-heavy. . All the weight of ‘an
- acrostat must be kept as much as possihle be:

~ Fig. 8 shiows a twelve-feet-diameter balloon
ot this description which carried up seven-

- teen pounds, including the weight of the disk

or.sail, and with three and one-half pounds’ as-
censive power resisted -a two-mile current. or
~ breeze. Toy balloons of ten inches diameter
are made te move across a room on this plan
< without any difficulty by using tissue-paper
~ for the disk or oblong sail. L

. In the balloon Fig. 8, the disk or oblong
sail is movable on an axis at the focal ring
. The cords which support it- above pass

through blocks suspended to the net, one of

which is shown at S." The hauling-cords pass
“down from the lower side of the disk to the
car. The car may be made like an ordinary
basket, as the aeronant.is stationary.. When
- elongated cylindroids are used, they should be
filled with spheres or common balloons, mak-

will collapse the Lottoin and make it heayy,
wor, 11t ‘be admitted to the inside, below,

43,449

and the atmospheric pressure on the outside

i
. _ _ to
keep it full at all times,. it will act as dead-

welght just the same, for the air will not

gquick]y and readily mix with the hydrogen
gas and so become generally diffused. Wit
carbureted bydrogen it may do better. 1

have not tried it.” 1 had fifteen balloons of

twelve feet diameter and six balloons of seven
feet diameter made of cambric muslin to fill
my three cylindroids; Fig. 1. When I tried

-my first experiment, fourteen of them were.in-
flated in the two outside eylindroids. 1 after-

ward-took them out and made my otlier ex-
periments with the cylindroids alone, taking
the risk and-ol taining one hundred and eighty
pounds’ more ascensive power. Irom these
experiments I come to the following conelu-
sion, viz. The best shape or form-for practi-
cal purposes for each simple aerostat will be
that wherein the greatest elongation can le

had and at the same timpe preserve the bottom |

nearest to-a perpendicular line extending
through the center of gravity in any angle of
imelination which may be required. . As these
can never be made to coincide in all positions
or-angles of inclination which may obtain, ex-

cept 1 a perfect sphere, and asin the greater.

elongation the bottom will necessarily be
thrown farther from the said line, it is ob-
vious-that there will be found by experiment
4 happy mediam for the eomparative length
and diameter of any simple aerostat. .

In a compound aerostat, as before described,
areater deviation may be allowed, and doubt-

less improved shapes will be made, to approx-

imate tbe above rule. The bLest shape NoOw
known to me, and 1 know of nobody else who
knows from experience -avything about it, is
that of Fig. 7, the diameter of which is two-
fifths of its length. In this an augle of in.
clination of fifteen degrees may be had wdile

the center of the bottom will not- approach

the ends nearer than one-fifth or one-sixth of
the length. Thus atmospheric air admitted
through the open tubes below, ¥, and resting
on the bottom will neverbe entirelyoutside the

‘sald line, and consequently the aerostat will
be securely held in awry position whick may

be assumed by the aerovaut. Two of these
will make a.perfect machine in its simplest
form, each of them made separately, pointed
at the -bow end and rounded . at tl e other;
each one covered by a separate net in the
plainest and simplest manner, having about
81X points on each side for the attachment of.

cords, and to be well secured to the agrostat

at. both ends. This ean be done by pass-

iug net-work, or cords entirely aiound the

aerostat some few feet from each end. When

Influted for use, they must- be brough$ to

gether side by side, and thenet-work andcords

ing a compound aerostat, not only to divide
the acrostat into compartments for safety, but |

. to enable the aeronaut to control the balane- {
Jing of the machine. When tilted, the gas in

will naturally hold them in that position.
A membrane or diaphragm attached to the
two nets will connect them together and fill
up the otherwise open space between them.

the simple aerostat will rush to the upper end
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"This membrane is made in two halves, one. through the open tubes at the bottom. Iknow
- haif attached to each net at the hovizontal that for an ordinary rate of speed- no frame-
equator of the aerostat. Of course one edge of | work is necessary, except that of the radder
each half-membraue'isﬂeurved line, and the | itself, @ o R
cther edge is a straight line. The curved| The most important feature in the construe-
~edges areattached to the nets. When brought | tion of. this ‘machine, as well ag that of Fig.
together, the straight edges of ihe mmembranes | 17 is the longitudinal cavity extending from
are tied to a longitudinal strip of wood, w, | endl to end, formed by the junction of two
- Fig. 1, running ~the. whole length of the | eylindrical bodies, both onthe upperand under
aerostats and extending a few feet beyond stde, as hereinbefore stated. In the machine
_ their ends. The strai ght edges of the mem--l Iig, 1, there were double cavities and she slid,
¢ ~ branes extend to the points of this longitudi- | as it were, on two atmospheric rails.. In the.
- nal strip or bar of wood. To support the | war-aerostat, Fig. 7 she will slide only on one
- weight of this bar of wood toward its ends, | atmospheric rail, T
- cords may couneet 1t with the top of the nets.| In my " eaveats for this invention, filed in
The rudder has i{s seat on the stern end of | the Patent Office in 1849 and 1850, I did not
this bar of wood. This membrane may be as | mention this longitndinal cavity, not having
wide as you please, provided you keen the | then tried it; butI have found by experiment
aerostats apart by some inflexible fixtures ; | that it adds very materially to.its success.
but there is sufficient resisting-surface for ail| I claim as my invention aud desire to se--
ordinary. parposes by allowin g them to come | cure by Letters Patent— .
- 1n contact at their sides in their central por-| 1. The conversion of the perpendicular mo-
tions. They will press together and be flat-| tion of a balloon or aerostat 1mto a forward or
tened there a few feet. If they be kept a| horizontal motinn by means of the construe-
litt'e distance apart withoat adding too much| tion or the form thereof, so as to make it as-
weight .by fixtures, of course the machine | cend and descend on inclined planes in the at-
will operate much better. The longitudinal mosphere, . | |
bar of wood may be made in parts, tobe put| 2. The arrangement beneath a balloon ofan
together like a'fishing-rod. This aercon Jjust | elliptieal or oblong form to give it g semi-
deseribed is particularly designed as a war- horizontal motion or a forward movement.
aerostut. 1t can be taken- apart readily and| 3. Constructing a balloon in the form of a

-each aerostat folded up separately, and the ! cyl .~ d, as deseribed. |
bar of wood in short pieces can be easily car-| - 4. Thé combination of two or more cylin-
- ried.” It is highly probable, however, that| droids, so as to produaee a concavity between
- the longitadinal bar may be dispensed with. them for resisting-surface. - -

I have never tried the experiment without | 5. The changing of the inclination of the

some kind of 'e:«:tﬁnding frame-work, but iu| aereon or aerostat by changing its center of |

every experiment I have found that sowme| gravity and the changing of the inelination of
| part previously used was. unuecessary, and | the disk or oblong sail, substantially as shown

¢ - I am now satisfied that all the frame-work | and described, L S
- really required is enough to keep the bow-] 6. The arcangement of an angulometer in

points extended to resist the pressure of air the aerial car, substantiaily as deserilbed.

In a rapid motion and to support the rudder. | - | ~~~ SOLOMON ANDREWS.
The aerostats will preserve their forms, what- | Witnesses: T -
ever shape they be, if kept full, and they are ~ASAAC D. WARD,

- kept full at all times by the admission of air . E. A, AssorT.
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