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It is the object of my invention to pro-
vide a novel means of propulsion for an air-
ship of the lighter than air type adapted to
relieve the frame of the ship of the air pres-

5 sures due to a high velocity through the air

and due to storm conditions in bad weather.
It is also my object to provide in this type
of propulsion a novel and efficient means of
applying the power directly to the displace-

o ment of air completely over the forward end
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of the ship and replacing it from the point
of largest diameter of the ship back to the
tip or tail end of the ship without producing
a vacuum at the rear of the ship. :

It is also an object of my invention to
.provide a ship with a novel combination of
structure and means of propulsion that will
efficiently propel through the air a ship of
greater diameter compared to length than
has heretofore béen practicable and to in-
crease the factor of safety in storm condi-
tions through wrenching cross currents of
air and which will also provide a heavy
covering of air flowing completely around
the ship and longitudinally with the ship to
protect it from cross currents of storm con-
ditions. It is also my object to provide
a greater internal volume with a lesser ex-

" ternal surface, thereby gaining a greater
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factor of gross lift over gross weight of

the ship, resulting in greater pay load ca-

pacity. o

~ Figure 1 is a diagrammatic view of my in-

vention, partly in section, with the direc-

tion of air currents indicated by arrows;
Fig. 2 is' a front end view og the ship;
Fig. 3 is a top plan view of the compensa-

 tion ‘bag 8;
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Fig. 4 is a detail sectional view through
the forward end of the air ship with the
‘propeller and motor shown in side eleva-
tion. N o ' '

Like characters of reference designate like
parts in each of the several views.

Referring to the aceompanying drawings,
I provide an airship shell or covering 1 of
a suitable light metal approximately of the

‘shape shown in Fig. 1 and baving a pas--

senger and freight compartment 2 extend-
ing longitudinally of the shell; and a power
plant compartment 3 positioned at the for-
ward end of the ship. \ ’

An important feature of my invention is
the provision at the forward end of the ship
of a radial blower type fan 13 taking air

at its forward axis-and delivering it from

its periphery in a solid radial sheet at right
angles to its axis. The rear ends of the fan
blades are in alinement with the adjacent

surface of the shell 1 of the airship so that

the rear surface of the radial flow of air
will come in contact with the surface of the
ship at C. . _ :

1 provide a suitable engine 20 mounted in
the engine compartment 15. Engine 20 is
provided with a pipe 16 passing through
the gas compartment of the ship and ter-
minating at the rear of passenger and freight
compartment 2. of the ship. I provide an
exhaust pipe 18 for exhausting directly to
the atmosphere and also provide a suitable
valve 17 for directing the exhaust to either
pi%g 18 or pipe 16.

The engines are geared directly to one
main fan shaft on which is mounted a centrif-
ugal blower type fan operated at high ve-
locity and adapted to take a greal volume
of air in at its forward open end and dis-
charge it in a solid radial sheet at the periph"
ery of the fan. The fan is adjusted longitu-
dinally of the ship so that the rear surface
of the current of air from the fan comes in
contact with the surface cf the nose of the

ship at its extreme forward end, as indicated

at C in Fig. 1. The fan 13 is open at both
ends and a suction from the rear-end of the
fan pulls the radial flow of air tightly
against the surface of the forward end of
the ship at the point of contact and thus seals
the passage, the current of air following the
contour of the ship. The suction of the fan
pulls down a less than atmospheric pressure

over the area inside the point of contact des-

ignated C. The tendency of a great volume
of air discharged from the fan at high speed
is to cause a less than atmospheric pressure
between the surface of the ship and the air
flow, causing the ship to move toward the
radial air stream at a speed governed by the
}felocity given to the radial air stream by the

an.

the ship that does not flow through the fan
will be entrained into the stream of air flow-
ing from the fan at high velocity and will
follow the contour of the ship without build-
inﬁlup pressure on the nose of the ship, and
will pass the volume of air for the ship’s dis-
placement past its largest diameter at high
‘speed. The first result is to effect a complete
displacement of the air pressure from in
front of the. airship allowing the ship to

The remaining volume of air in front of
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move forward at a speed proportionate to
the amount of power applied. The second
result is that the great volume of air thrown
around the nose of the ship and past its larg-
est diameter at high speed, then loses its
velocity and begins te replace immediately
behind the largest diameter of the ship the
space occupied by that portion of the ship,
thus allowing the ship to travel on without
producing a partial vacuum behind the ship.
This result relieves the power plant of the
burden of pulling a volume of air behind the
ship for replacement. ' '
With this system of propulsion the fan
does not function in the manner of the usual
propeller and does not pull on the ship di-
rectly by its shaft, and power is not concen-
trated at one point on the ship but the pro-
pelling means or force is applied completely
over the exterior surface of the ship’s hull
from one end to the other. Consequently,
pressure on the ship’s hull is relieved and
cross currents of air which otherwise would
tend to wrench the ship in storm conditions
would not be able to strike the ship until
after they have first come in contact with the
flowing stream of air discharged by the fan
and which follows the contour of the ship
longitudinally and has a cushioning effect on
cross air currents. More efficient control of
rudders is possible because of
the even flow of air following the'ship to
its rear end as indicated by arrows in Fig. 1.
. Complete replacement of the air-following
the passage of the ship tends to hold the rear
end of the ship steady and will not allow it
to swing around from one side to the other
of the area displaced by the ship. If a ship
is forced through the air by the ordinary
means and has to draw its displacement
from the surrounding atmosphere it will
bring it from the course of least resistance
and if the atmosphere is at all disturbed by
wind or storm conditions this course of least
resistance is liable to be from any direction,

‘causing cross currents over the rear of the

ship where the rudders are located.

What I claim is:

1. Tn combination with an airship, a radial
blower fan for propelling the ship, said fan
being mounted on the forward end of the
ship and displacing air from in front‘of and

at right angles to the axis of the airship and

- replacing air beginning immediately at the

55

rear of the largest diameter of the hull of
the ship and continuing to the extreme rear
end of the ship, whereby to propel the ship
with the least possible disturbance of the at-

- mosphere surrounding and slightly distant

80

from the hull of the ship.. z

9. In combination with an airship, a radial
blower fan for propelling the ship, said fan
being positioned at the central portion of the
forward end and displacing air from in front
of and at right angles to the axis of the air-
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ship and .replacing air beginning immedi-
ately at the rear of the largest diameter of
the hull of the ship and continuing to the ex-
treme rear end of the ship.

3. In an airship of tlljne lighter than air
type, a blower fan positioned at the center
of the nose of the ship and having the rear
edges of its blades aligned with the surface
of the nose of the ship to produce a stream of
air flowing radially from the fan and at
right angles to the axis of the airship and
following the contour of the ship to displace
air from in front of the nose of the ship and
to function as an air cushion to protect the
ship from wrenching cross-currents of air
under storm or similar conditions.

4. In combination with an airship, a radial
blower fan mounted on the nose of the air-
ship and having its axis longitudinal with
the airship, the rear edges of the blades ef
the fan being approximately aligned with
the adjacent surface of the nose of the air-
ship and at right angles to the axis of the
airship and adapted to displace air from in
front of the airship creating a high-speed
current of air flowing over the nose of the
ship with sufficient force to entrain air di-
rectly in front of the ship and to carry it
around the largest diameter of the ship,
whereby to create a less than stmospheric
pressure in front of the ship and a slightly
greater than atmospheric pressure on the
rear tapering portion of the ship ¢o pre-
pelit.

5. In combination with an aerial craft, a
radial blower having its axis of rotation
longitudinal with the body of the craft, and
having both ends of the blower open and
having an air space adjacent the inner blades,
the rear edges of the blades of the blower
being substantially aligned with the nose of
the craft to create a vacuum between the
craft and the air stream leaving the blades
of the blower to cause the air stream to fol-
low the contour of the craft, displacing air
from in front thereof and replacing air at a
point beginning rearward of the largest
diameter of the craft and continuing to the
rear thereof to propel the ship and to in-
crease the control exerted by the rudder.

. 6. In combination with an airship, a cen-
trifugal blower mounted on the nose of the
airship and delivering a radial volume of a'r
over the nose of the airship in a direction at
right angles to the axis of the ship and lead-
ing away from the contour of the nose of the
ship to cause a partial vacuum between the
?irship and the air stream delivered from the

an. ' : .

7. In combination with an airship, a rauial
blower fan mounted on the forward end of
the ship, said fan having an air space adja-
cent the inner nose of the blades and dis-
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charging air in a direction at ri%ht angles

to the axis of the airship, the fan

eing open 130
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- at its forward end and permitting an un-
. interrupted flow of air through the forward
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end of the fan and for substantially the en-
tire length of the blades permitting a full
supply of air at the rear end of the blades
whereby .to capse an uninterrupted flow of
air at right angles to the axis of the blower
and produce a suction of less than atmos-
pheric pressure directly adjacent the for-
ward end of the ship and extending to its

largest diameter.

8. In combination with an airship hay-
ing its contour gradually and continuously
curved out from the nose until the largest
diameter of the airship is reached and then
having the contour of the ship gradually
tapering rearward in nearly a straight line, a
radial blower mounted on the nose of the

ship and discharging an air stream from the

-periphery of the blower in a direction nearly

parallel ‘with but slightly away from the
contour of the ship from the nose of the air-
ship to its largest diameter and thereafter
being dissi%ated into the surrounding atmos-
phere, such expansion being equal to or
greater than the tapering contour of the rear
end of the ship to cause a partial vacuum to
surround the forward end of the airship
continunously from the periphery of the
blower to the point of the largest diameter
of the ship and adapted to produce a pres-
sure approximately at or greater than atmos-
pheric pressure continuously from the plane
of the largest diameter of the airship to its
rear end for the purposes described.
: THOMAS BENTON SLATE.



