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UNITED STATES

PaTeNT OFFICE.

ALBERT L. BLACKMAN, OF NASHVILLE, TENNESSEE.

VESSEL AND MACHINERY FOR AERIAL NAVIGATION.

SPECIFICATION forming part of Letters i’é.tent No. 224,510, dated February 17, 1880.
Application filed January 6, 1830. - ' '

To all whom it may concern : -
Beitknown that I, ALBERT L. BLACKMAN,
of Nashville, in the county of Davidson and
State of Tennessee, have invented cértain new
and useful Improvesents in Vessels and Ma-
chinery for Propelling "and Handling Vessels
for Aerial Navigation; and 1 do hereby ' de-
clare that the following is a full, clear, and ex-
act deseription of the invention, which will en-
able others skilled in the ‘art to which it per-
tains to make and use the same, reference be-
ing had to the acecompanying. drawings, and
to the letters of reference marked: thereon,
which form a part of this specification.
Tigure 1 is a vertical longitudinal section of
the ship, showing the propelling-wheel aft, the
steering - screw forward, engine, and smoke-
pipe passing out at the driving-screw, ridge
A, chord C, stanchions F, chords D and E, and
keelson H. Fig. 2 is a horizontal section of
same, showing the side screws and cylindrical
shafts M, M/, and O. Fig. 3 is a side eleva-
tion of the ship, showing the netting and gal:
lery and cabin-light and ventilating-windows.
Fig. 4 is a vertical section of the vessel, show-
ing the location of the engine, propelling ma-
chinery, cylindrical shafts, and side screws.
Fig. 51is a transverse section of ‘the vessel,

showing the gas-condensers, water-tanks, and

a changed position of the side screws, Fig. 6
is a broken horizontal section, showing, in de-
tail, the driving, steering, and actuating ma-

chinery. Fig. 7 is a broken vertical section of
the same, showing the manner of securingthe’

machinery to the deck of the vessel’s hull.
My invention relates to new and useful im-
provements. in vessels for aerial navigation ;
and it consists ina frame-work constructed of
wires, rods, thin metal tubing, and cordage, or
other suitable material, substantially sectired
at its inteisections in. any manner to obtain
strength and lightness, the whole-covered and
incased with silk, linen, thin metal, or other
suitable material secured to the frame: work,
bresenting, preferably, the form of the gray-

- ling or salmon fishes.

.59

The-upper part or gas-field of the ‘ﬂ'eSSel is
made air and gas tight by paint, varnish, or

any compound in use, and divided into a num- -

ber of compartments, subdivided by partitions
into chambers of suitable form - and’ dimen‘-

sions, also made air and gas tight, each cham-
‘ber ‘being provided with valves, stop-cocks,
and suitable connecting-pipes to.admit of the-
‘egress and ingress of gas. The lower part or

hull of the vessel is subdivided into one or more

decks, comprising the cabin, cut into compart-

ments, the machinery, engine and store rooms,
gas-condénsing compartments, &e., all sub-
stantially stayed by braces, cross-braces, sup-

ports, and suspenders of metal, or any other
light material that will give strength without

materially impairing its buoyancy; also pro-
vided ‘with- revolving “and rotating screw-
wheels geared to revolving shafts on its sides,
a propelling-serew aft, and a revolving steer-
ing-serew forward, and. the machinery for pro-

Delling and handling the vessel, together with
a gnard and walk on the outside, gas-con-
.densers, and automatic valves. ‘

My invention also relates to an improve-
ment-in the construction and combination of
machinery for propelling and managing the
vessel, which consists in combined reciprocat-
ing ~and revolving shafts and belt-sheaths,
provided with. pulley-wheels, idlers, knotted

‘gear for. endless chain, yokes and levers, a

compound steering-gear, and a cone-pulley con-

nected through a driving-pulley by belting or

shafting to the motive engine.

Similar letters. of reference indicate corre-
sponding parts. » :

The dome-ridge A, forming an ellipsoidal
curve over from the stem to the stern of the
vessel, preferably of tubing, secured at the
endsin metal collars a o/, fixed at the nodes,
is the main upper shaping-support of the ves-
sel. '~ Ata proper distance down from the top,
and running fore and aft, the ends secured in
the ellipsoidal ridge A, is a girder or chord, I,
preferably of tubing, which, in addition to stay-
ing the dome-ridge, serves as a support and
stay - for the gas-bags, as hereinafter shown.

At the foot of the ellipsoidal ridge A, running

parallel with girder or chord C;.is a second

girder or chord, D, preferably of tubing, se-

cured at the ends in the metal collars a:a’ at
the stem and stern at the nodes. - The chord

D is the base of the gas-field and the main
girder of the hull’s'deck.

Passing beneath the vessel’s hull in an el-
lipsoidal curve from the ‘metal collars « to a/”
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at the stem and stern at the nodes, to which
it is by the ends secured, isa keelson, H, pref-
erably of tubing, which givesform and strength
to the vessel’s keel. To the keelson, at a
proper distance from the bottom and running
parallel with chord D, is another girder or
chord, B, preferably of tubing, secured by the
ends to the keelson H,to which it imparts
stiffness and strength. )

Secured in a substantial manner to and de-
pending from the ellipsoidal ridge A at proper
intervals from the stem to the stern of the
vessel are a series of stanchions, F I I, &e.,
preferably of tubing, which, passing down
through girdersor chords C,D,and E, to which
they are made secure, take foot in and are
firmly secured to the keelson H, thus uniting,
strengthening, and supporting firmly in posi-
tion the perpendicularframe-work of the vessel.

At right angles to the dome-ridge A, on a
plane with girder or chord I, both endsof each
secured in the metal collars a a/ at the nodes
in the stem and stern of the vessel, are two
correspondiug ellipsoidally-curved gunwales,
I I/, preferably of tubing, which give breadth
to the vessel. On the same plane, running
within and parallel to the gunwales I I’, are
two other ellipsoidally-curved what may be
called ¢ thwarts,” J J/, sceured at the ends to
the girder or chord D. Intersecting and se-
cured to the girder D, thwarts J J’, and gun-
wales I I’, at proper intervals from stem to
stern, are a series of cross-girders, G G G,
&e., which maintain the vessel’s beam, sus-
tain the ceiling of the vessel’s hull, and sup-
port from below the base of the gas-bags.

Secured by the ends to and on the same
plane with girder or chord If, and running paral-
el with the thwarts J J/, is a second ellipsoidal
frame, K K/, supported from above by stays
and suspender-braces ¢ ¢ ¢ ¢, &e.  Secured by
the ends at proper intervals, fore and aft, to
the ellipsoidal frame KXK', and passing throngh
girder or chiord B, to which they are also made
fast, are a series of cross-girders, b b b b, &c.,
which form the support for the floor of the lower
declk.

The metal collars e ¢/, fixed in the stem and
stern of the vessel, in addition to being the
nodes in which the main frame of the vessel
hasfootings, form the journal-bearing a forthe
revolving shaft T, which carries the powerful
propelling-screw I aft, and ¢’ the journal-bear-
ing of the revolving eylinder O, to which is
atfached the rotating and revolving steering-
screw forward.

Collars d &, fixed securely to the gunwales I
T/, form the journal-bearings for the revolving
cylinders M M/, to which are secured the ele-
§w%1}g, propelling, and depressing side screws,

The gas-bags B, B/, B?, and B3, filling the
entire area on both sides of the stanchions T
T, &e., between the vessel’sdeck Land the dome-
ridge A, are constructed of silk, linen, thin
metal,or other suitable material, made air and
gas tight by paint or any other proper com-

pound in use, and preferably divided into
grand compartments, as shown by B B’ and
B? B3, by partitions of suitableinaterial, made
also air and gas tight; and as ameans of pro-
tection against aceident, and to provide against
the loss of gas by tearing, leakage, &c., each
compartment is again subdivided into cham-
bers e f, of proper dimensions each, by pref-
erably vertical partitions g, of any suitable
material, made air and gas tight, and each
chamber is, by stop-cock or valve, connected,
through educt and induet tubes i k, with the
gas-condensers X X', where the gas may be
stored, to reduce the supply in the gas-bags,
or fromn whence they may be refilled. Gas-
bags B B’ and B? B? are securely lashed at the
top to the dome-ridge A, the girder or chord C,
and at the bottom to the gunwale 1 on one
side and the ganwale I’ on the other, and to
the thwarts J J’ the entire length of the ves-
sel, and may also be lashed to the stanchions
T' T, &c., as well as the girder or chords D, and
the vessel overlaid, stayed, and supported by
a substantial netting, atter the improved mode
of netting on balloons.

N N’ are two serews of very large propul-
sive power, constructed of strong’ light frame-
worl, covered with any material that combines
great strength with lightness, placed, respect-
ively, on the right and left of the aerostat or
vessel. In deseribing one of these wheels or
serews and its connections, I describe as well
the two side wheels or screws as the steering-
serew forward. The hub of the screw termi-
nates in a shaft, L, on which are journals &k %/,
which work in boxings4 #, fixed on or inthe bar-
rels of the eylindér-shafts M, M/, and O. Shoul-
ders or collars § §/ on the shafts L secare the
screwsin position and give them bearings, upon
which they revolve. Secured to the shafts L,
within the eylinder, are vaults or pulley-wheels
m, through which from a general driving or
cone pulley or belt-wheel, Q, by means of an
endless belt, R R/, is conveyed a rapid rotary
motion to the screw, without regard to the po-
sition the screw may be placed, by rotating the
cylinder on its axis.

In constructing my vessel, when I so desire
it, I permit the cross-girders G G, &g., to so
extend beyond the sides of the vessel that I
may be enabled to construct thereon a light
gallery or corridor on the sides of the vessel,
reached from the doors fore and aft by steps,
as seen in the drawings. :

M, M/, and O are hollow sleeves, tubes, or
cylinder-shafts of any required diameter, in
which side screws, N N’, and the steering-
serew are secured. These shafts have journal-
bearings in the collars d &’ and the node-col-
lar a, as well as in the shaft-hangers » 2 #, se-
cured to the frame-work above. Onthe inner
end of these shafts or tubes is firmly secured
a corrugated rack, o o o, on which the endless-
chain belt p p p works, and by which, through
the wheel V, beveled gearing w, provided with
a friction-cluteh, #, and the pulleys y y y, the
cylinders, tubes, or shafts are revolved; also
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with a double - flanged muff or collar, » v r;i|:

straddled by alever, ¢ ¢ ¢, used in movingthe

shaft or tube laterally when it becomes nee-

essary to slacken or tighten the belting, orin

" starting or stopping the screws: to them' re-
Twoidlers; s s, are fixed:
at the entrance of these shafts, between whicl.

spectively attached.

the belting R R R passes while conveying mo-

tion from the drum or cone-pulley @ to the side:

screws, N N/, and the steering:screw O,
Therevolving shaft T, which carries the pro-

pelling-screw P, has JOl]I‘nEll -bearings in the

collar a’ in hangels n/ #/, and receives its mo-

" tion on a pulley, 2, through an endless- belt, 2/,
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from a pulley, 1, on the driving-shaft, on. which

is also a loose pnlle), to.which'the belt may be
transferred when it is desired to stop the pro-
pelling- wheel.

W is the motive engine, smrounded by fire-
proof casings, carrying a shaft or the working-
belt ¢, which conveys the power {rom the en-
gine to pulley 3 on the driving-shaft 4, jour-
Inlu1 in hangers »n?® n%

Z is an endless driving - belt, conveyma
power and motion to the purpendl(,uldr ¢one-
pulley or drum Q, which carries the endless
belts R & R, through the cylinders or tubes M,

M/, and O, awuud the vaults m m m, glvmg‘ ‘

motion to the side screws, N N, and the steer-
ing-serew O%

Thc deck of the vessel's hull the ceiling of
the cabin, the partitions, and ﬂoormgs may be
of any light  substantial material, though I
prefer to underlay the floors with a:substau:
tial netting. In the hold, fore and: aft of -the

engine-room, I Pprovide fuel-bunkers, water-

tanksw u, and gas-condensers X X/, These lat-

ter are connected with the gas-bags -above the

cabin-deck by suifable induct and educt plpes
k.

In sailing, opemtm and handlmg, my ves-
sel ‘having been provu]cd with -the necessary
ground tackle and grapplings before starting,
gas sufficient to give -buoyaney to-the vessel

and cargoe, allowing ample space for expansion

when in the higher altitudes, is admitted into
the gas-bags, equally distributed through the

. various chambers, and: a reserve quantity

50
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stored in the gas-condensers. The side screws
and steering-screw wheels are turned so as to

impact the air toward the earth - and give an.

upward tendency to the vessel. ~ Thé machin-
ery having been arranged as pointed out, the
engine is started, conveying to the screws: a
rapid rotating motion, which carries.the vessel
upward and forward, and when in'the upper
air it is obedientto the steering-screw to guide
and the propelling-screw to. drive it forward.

When desiring to return again to earth, by

turning the w heel V the side screws and steer-'

ing-serew are turned so as to impact the air
above, thus carrying the vessel downward to
the earth. These screwsare also used for pro-
pelling purposes.

Having now fully- descmbed my invention,
what I esteem as new, and desire to protect
by Letters Patent, is—

1. A vessel for aérial navigation divided.

into a‘hull and a:gas-field, constructed on one

‘general frame-work, of tnlnno or other light

material inelosed: with silk, huen, thin - metal,
or other equally light substantml qubstance,
resembling in form the grayling or the salmon
fishes, having-the gas-field :{livided into com-
partments and subdivided into chambers, the

70

15

hull divided ‘into-rooms, the whole arranged .. .

and-. constructed substantmll} as described,
and-for the purposes set forth. ‘

2. A'vessel for aerial navigation constructed
as set forth, provided with rotating shaft and
revolving screws: on' the §ides for propellm
raising, and lowering: the [vessel,.a rotdtmg
shaft-and revolving: steering- screw forward,
and a rotating. driving-screw astern, for plo-
pelliag -the vessel foxwaxd substantially ‘as
shown, and for the:purpose described.

8o

85

3. A'vessel for aerial navigationconstructed -

as shown, having the propelling, raising, and

lowering: screws on the sides; a steering-screw
forward and driving-screw aft, provided with
internal propelling powerand machmel Y, gas-

condensers, and apartments for the accommo-

dation of passengersand freights, substantially

‘as shown, and for the purposes described.

4. Rotating screws  having shatts provided

-with- journals, collars, and. vaults or pulleys

having bearings in -and.carried’ by revolving
cylindrical shafts with a lateral movement, for
propelling, raising, and loweriug, as well as

-steering; vessels for aerial navigation, substan-

tially as shown and described.
0. Rotating screws having shafts provided
with jonrnals and collanbearings, sustained

“by and-operating in-eylindrical revolving

shafts, and earried’ by endless belts; for pro-
pelling, raising; and lowering, as well as steer-

-ing, vessels for aerial navigation, subbtmtnlly

as shown and-described.

6. Combined “revolving -eylindrical shafts
and belt-sheaths which revolve on their-own
axes; as well as having a lateral.-movement to
loosen: or: tighten the- machinery-belts; pro-
vided: with racks o,idlers s s,a double-flanged
maff or collar, r, a lever, ¢, for conveying the
lateral movement to the shafts, and journal-
boxings ¢4/, supported in journal-bearings and
hangers, for ecarrying and revolving screws for
raising, lowering, and propelling; as well as
steering,-vessels -for ‘aerial -navigation, sub-
stantially as shown and deseribed.

7.-Rotating screw secured to a shaft ex-
tending under the gas-field to the central ma-

~chinery, having bearings in the node at the
‘stern of the vessel, and -secured to" chord D,
‘substantially as shown and described.

8. Rotating screw secured:to a shaft ex-
tending under the gas-tield to the central ma-

“ehinery, having bearings in the node. at the

stern of the vessel, and secured to chord D, pro-
vided: with and operated by endless belts,
propelling vessels for aerial navigation, sub-
stantially as shown and described. v

9. A vertical . cone-pulley receiving a- driv-
ing-belt from a driving:-shaft connected with
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a motive engine and ecarrying three endless
belts, one to the right and one to the left of
the vessel and one to the bow; for driving the
side screws and the forward steering-screw,
substantially as shown and described.

10. In combination, the cone-pulley Q, end-
less belts R R R, idlers s s, eylindrical shafts
M, M/, and O, vaults m, screw-wheels N, N,
and O, working in journal - bearings 4 ¢/, for
propelling, lowering, raising, and steering ves-
sels for aerial navigation, substantially as
shown and desecribed.

11. In combination, driving - shaft and pul-
ley-driving belt, with cone-pulley Q, endless
belts B R R, cylindrical shafts M, M’, and O,
idlers s s, vaults m, serews N, N/, and O/, ro-
tating on journals j j” in boxings ¢ 4/, for pro-
pelling, lowering, raising, and steering vessels
for aerial navigation, substantially as shown
and described.

12. In combination, propelling -engine W,
endless belt, driving-shaft and pulleys, driv-
ing-belts Z and &/, with pulley 2z on shaft T,
and: the driving-serew for propelling vessels
for aerial navigation, and with cone-pulley Q,
endless belts R R, passing through revolving
cylindrical shafts M, M’, and O, vaults m, and
serews N, N/, and. O/, for raising, lowering,
and steering vessels for aerial navigation, sub-
stantially as shown and deseribed.

13. In combination, the propelling -engine
W, endless belt, driving-shaft, pulley, power-
belt Z, with cone-pulley Q, endless belts R R
R, laterally-moving and revolving eylindrical
shafts M, M/, and O, pulleys or vaults m, and
rotating serews N, N/, and O/, for raising, low-
ering, and steering vessels for aerial naviga-
tion, substantially as shown and described.

14. In combination, propelling-engine W,
endless belt Z/, pulley 4 on driving-shaft 3,
endless belt 2/, pulley-wheel 2z, revolving shaft
T, hangers »’ %/, journal-bearings &/, and driv-

ing-screw P, for propelling vessels for aerial
navigation, substantially as shown and de-
seribed.

15. Corrugated pulley o on the revolving

cylindrical shafts M, M/, and O, in combina-.

tion with endless-chain belts p, corrugated
pulleys, frietion-clutch #, wheel V, and bevel-
gear w, for revolving simultaneously the cy-
lindrical shafts M M, changing the direction
of screws N N’ to positions for raising, lower-
ing, or propelling the vessel, and the steering-
screw O, for steering vessels for aerial navi-
gation, substantially as shown and described.

16. Corrugated pulley - wheels o/, wheel V,
and friction-clutch #, in combination with end-
less-chain belts p, corrugated pulleys o, eylin-
drical shafts M, M/, and O, screws N, N/, and
O/, for handling vessels for aerial navigation,
substantially as shown and described.

17. Levers ¢ and double - flanged muffs or
collars r, in combination with and for the pur-
pose of conveying a lateral motion to eylindri-
cal shafts M, M’, and O, for throwing in and
out of gear the endless belts B R R in start-
ing, stopping, slackening, and tightening the
beltsthatconvey motion toscrews N, N/,and 0/,
used in raising,lowering, propelling, and steer-
ing vessels for aerial navigation, substantially
as shown and described.

18. In combination, the cone-pulley Q, end-
less belts R R R, idlers s s, cylindrical - shafts
M, M, and O, vaults m, collars v, levers g,
racks o, chain-belt p, corrugated pulleys, fric-
tion-clutch x, wheel V, and bevel-gearw, sub-
stantially as shown and described.

In testimony that I claim the foregoing as
my own improvements I affix my signature in
presence of two witnesses.

ALBERT L. BLACKMAN.

Witnesses:

THOMAS J. BURKE,
D. H. GLASSIE.
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