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(54) Title: SYSTEM FOR SPACE PROPULSION AND SPACE LOITERING (ABOVE-STRATOSPHERE AIR LOITERING)
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(57) Abstract: [Problem] To achieve a special spacecratt (flying aircratt) having propulsion efficiency that is several times (several
orders of magnitude) greater than that of a solar sailcratt and the like, and requires practically no disposable (in space) and expensive
rocket fuel or the like, and also to achieve a stratospheric flying aircratt capable of loitering. [Solution] The present invention applies
the difference in pressure (internal pressure) acting on wall surfaces (inner walls) or the like at both ends of a propulsion module
body (aerial body) in space where there is no atmosphere or the like. Specitically, the present invention adopts a propulsion method
as set forth in the claims.
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First of all, it is said that a grand total of momentum of a certain system is constant unless the same system increases (receiving) power from the outside.

However, there is a collision problem of each object (body) that the external force from the outside does not work.

The above problem could be resolved by (considering) laws of conservation of momentum and energy,

but the encrgy of the movement should be preserved only in perfectly clastic collision.

In case of this space propulsion system with completely inelastic collision (not...elastic...),

it is not that the kinetic energy can be conserved....
That means... ‘movable’, not immovable for this special spaceship (a unique body with the above system).

Therefore,
even the spacecraft (the main body) related to a (semi-)closed systern  (which has movable peculiar plural mass points inside ), not an isolated system,

(because it would be able to generate thermal radiation to the outside world from the inside of the above body incl. each separation module with aseismatic support devices «

it shall not be subject to the cnergy conservation law .

Note: In case of the following space propulsion system

with a unique way of automatic continuous collisions (of two times per unit collision) by time difference...

once. conservation of momentum would be completed between two scparate things (each spherical body & a main body)
in an instant from the iron ball's shooting to its passing through cach tube's curve placed in the rear part of the main body.

just causing the first (completely) elastic collision between the two things.

However,

the above conservation of momentum (in the beginning) should be made to be broken!!!

Becausc it could give inevitably an effect of (a kind of) an external force of the iron ball to the main (separate) body

on the occasion of the second perfectly inclastic collision between the same ball(s) & the front part of the main body

That means...the above corporate body (this special spaceship)'s exactly movement!!!

Moreover, it could be realized on conservation of momentum, even in the perfectly (completely)inelastic collision.
So, an equation of the law of <the conscrvation of momentum> }
which does not mean always cquilibrium of forces and a physical (spherical) body with the larger momentum is superior to....

would be applied in order to calculate this space propulsion thrust as below.

K

THE BACKWARD POWER (B)

d | EACHIRON BALL(WITH A LAR(‘EE MASS)
b 2 (MOST) SLIPPERY CURVES IN TUBE RAILS
Cc: 'hlE MAIN BODY (AS A SPACECRAFT MODULE)
d 2 THE LAUNCHER(S) <An iron ball shaoting machine>

€ I THE OTHER RAILS (FOR RECOVERY OF THE IRON BALLS)

f « MOVABLE MAGNETIC SLIDE HEAD(S) WITH THE ELECTROMAGNET
° AND THE LIKE ALOMG THE RAILS (of thin bar-shapes etc}

ITIE FORWARD POWER (A) g : ELECTROMAGNET(S) OR SUPERCONDUCTING MAGNET(S)

J

THE SPACE PROPULSION
FORWARDING DIRECTION

h + IMPACT ABSORBER(S)

<Figl : which is indicated by the nume of each department inside 1he main body (the spaceship’s module)>
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<The Way of the above Space Propulsion system>
First, launchers (of cach type of mechanical springs or air compression system ctc)
which may shoot mainly cach iron ball (just like the shot-put...and the likc) with a large mass
should be setting from side to side of a main body (¢} in a vertical direction against any propulsion direction.
not to cause backing power as a reaction of launching when the iron (big) balls would be shotten simultancously

from the (two or more plural...) launchers.

Sccondly. after cach iron (big) bail's shooting from the launcher(s). R
the iron balls pass through each local curve (on an angle of 45 degrees) in plural <clastic> tube ratls (b),

Note: Once, the following cquation of conservation of would be 1 between twa scparate things
(cach spherical body & the main body) in an instant from the iron ball's shooting to its passing through
cach tubce’s curve placed in the rear part of the main body,

Jjust causing the first (completely) clastic collision between the two things at this time.

mivl + m2v2 =mivi + m2v2’

mt: The iron bolfs mass (the onex’ masser)  VE: The iren ball" selocity (from the ball's initiad shoot t0 the same owe's touching & comtct surfice of the bibe rails curve in the main body |
m2: The main bodys mass fwithout the balls”.)) V2 in body” g wil il

VIEThe iron bal)' s vclority ofier its paxsing rowgh the tube ribs crve)
V2 The mainbody "1 velociry limvolved the kacking powes afics the ball's passing through...)

*lt mastly wanC affect the above equation. thaugh the bullis moving actually. rubbiag the inner wall of the wbe.

However,

the above conscrvation of momentuim (in the beginning) should be made to be broken!!

Becausc it could give inevitably an cffect of (a kind of) an external force of the iron ball to the main (scparatc) body

on the occasion of the next (second) perfectly inclastic collision between the same ball(s) & the front part of the main body

That means.. the above united body (this special spaceship)'s exactly movement!!!

Thirdly, after each iron (big) ball's passing through the tubes® curves .
the iron ball hits the front {the inside with a powerful magnetic ficld by a chicfly electromagnet (or superconducting
magnet) device situated at an interface between the above ball and the above body's front (the insidc) and
more powerful permancnl magncts such as ncodymium magncts cte] of the same body (almost) without reducing the speed
of the shoating ball so much under weightless (and cvacuated) conditions inside the body (in space).
and then the main body may be pushed (thrusted) ahead...,
its occurring at zero clasticity called perfectly (completely) inclastic collision
between the iron ball(s) and the main body.
so that the balls do not boun‘cc back dircctly after the above collision.

Note : Please take notice that the forward power (P))
(which strongly pushes the front of the body dircctly in the dircction of the forward movement
by warking of the iron big balls)
surpass
the backward power (p)
(which weakly ariscs askew against the direction of the backward movement

on the occasion of the above balls' passing through cach curve..)

Pi> P2 Pis J2P(Piss J2Pka)  a:{magnetic forces)

F=Pi1-P2 F 2 This spucc propulsive force
{F=/2P2-P2)

Although the iron ball (ctc) is reeeiving the reaction force at the collision

the corporate body (the ball ctc) must move forward

in casc of the iron batls'momentum larger than the {static) body's incnia force (impulse)
because a law of action and reaction docs not mean equilibrium of forces.

and as for that. it could be cxplained by a law of conservation of momentum

which could be realized cven in case of the completely inclastic collision.

*In case of the completely inclastic coltision by the mugnetic power.
the main body (the front) with the electromagnel would lean toward the backward dircetion for s moment
as the iron hatls hud been closely approaching the front of the same body,
owever, the shove (corporalc) body should move aheod
because the action furce of the iron batl(s) which have much momentum (the mass ¢ vefocity of the...) bigger than the incriia (stationary) force of the above body
will be transmined to the same (corporate) body acearding (© & physical principle [eonservation of momentum] ealled Newton's cradie (halls.
*+The following calculution shall not be considered of the tove (sepamte) body's backwaed mation scted by the (electro)magnetic foree.

becnuse the iron ball’s forward movement : its velocity (v1) iner

ses roughly with being equal to or more than the same body’s velacity (v2) estimated by that (elearoimagnetic force.
/@There are several woys of causing the completely inelastic collision |without nequiring clectric power for the cloctrmagnet unit] in adkfition to the magnetic.... (se the oher paf Bles ci. f you plase).
The followiny formsda indicates. {the law of) comaeryating of roamentiam in the completely inclasic coltision.
ml vl m2 2= ml s m2) w3

ml: The iron balls mass (the ones’ masses) Ve The iron ball's velocity (afir is passiny through the rabe rail's cunvof
s i ithoen the balla’.) V3 i “ 4 velocity (invahied the backing power sficr the ball's pasing through...)
3 The usital body the spmceshizy's sclnghy

These forces (the forward & backward powera] can be replaced “lmpubics (Impubsive forces)™
Pr=mivr P2=mavy
Py + P2 = (m1+m2) v3
Pi=J/72r2
¥2P2 - P2 = (mi~m2)} v3

V3>0 (v3iso positive number indicated “a forward movement” )

BRI (REI26)



WO 2016/060271 PCT/JP2015/079386

3/10
[B3]

<The Culculation Example>
Justin case of m1: 1(kg) v1: 1(m/s). m2: 100M(kg) and su forth,
v2 is computéd at the osteet by P1=J"2P2
v3 iy caleulated next by 202 - P2 =(mi+m2)v3.
Always, V3 designates numerical valies with the plus (+) sign indicated valid movement to the forwarding direction.

<The Experiment Data>
The results of 1his experiments with use of iron mini-balls and a nevdymium magnet balles) in place of an elecrumagnet
and spring type simple shoating devices and v cart uscd for dynamic cxperiments cte on the ground are...
*In cese of the iron minibull (m1) : 0.01ke. the same ball's velocity (v1) : 3m/s,
the mass {m2) of the main body incl. the neodymium magnet ball and the curt etc except the iron balls : 0.8kg,
the above corporate bady could really move (about) 0.18 em ahead right afler (about) 0.2 second from thay eollision.
It will move forward constuntly 0.009  meter (and over..) per second in (outer) space.
*Ihe devintion hetween the thoorctical value v3 00108478969 mis) and the above actual measuement depends on conscquenees of the magnetic force
and frictional resistance {fiiction focces) between the irun ball & the cant’s pedestat, and/or the cant's wheels & die ground (3d s 1m)

* Although the body’s moving distmer on the experi Tesul s very shon. itx thrus y power of exiviting ion cmgines md th fike.

*V1"is npproximatcly calculated with capability of being elmont equsted with initial specd of the ball(s) shooting.

Dut, the some body would stap struightuway by thit friction o the ground. however, i eould show unifurm motion in the universe.

According to this cquation,

, even the bigger spaceship of a megaton class wilk move with & very small force (minimum power) in the unverse gravity-free space.

<THE EXPERIMENTAL DATA>

mi kg | v | m2 kg | ¥3 @i D

o | 3 1 |00t |-eoor7

002 | 3 T4 | 00039 [-0.0018| D 'The deviotion between theoretical values and sctied messurements
592 | 1o 2| o005 |so00i3) *The deviations depend texch

005 | 5 10| 0.0003 |- 0.0008 o Gieona e it forate) betwoen the o ball &
bas | to | 15 | ooorr |-0.00R2 eonal resiszance (ftction forces) berween the iron

0.07 5 10 0.0015 | - 0.0027 the cant’s pedestr, andfor the cart’s wheels & the ground (zd e ond.
007 | 16 | 20 |oonz |~o0ws

AThe data {v3) are indicoted with cach movement distance sfter 0.2 sec from the coflision
*The ahove daia are rounding to the fifih decimal place.

Moare repeatedly...

Just in case of inputting proper values to each of the terins of the above numerical formula.
it could become appropriate onc(s) with the positive (plus) sign except for zero,
without the negative (minus) sign which would indicate the backward direction.

for v3's valuc of the right side of the above cquation....

That means the united body (the spaceship) moves absolutely in the forward direction.

It is really possible 1o move even the bigger spaceship of the megaton class or more than...

with a little (minimum) force in our universe zero-gravity space.

Fourthly. it would rcturn cach iron ball 1o cach launcher (incl. a kind of revolver type ctc)
for continuos emission many times (a number of times).  attracting the same ball ’
by operating automatically a magnctic slide head (f) with an clectromagnct (with its switch ON) morc slowly along a (slidc) rail,
bringing into contact between the above ball and the same head (with the one’s switch OFF for a short time at first),
<<not to give backing power to the main body in the iron balls'recovery>>
in addition, turning off temporarily an electric switch on a power supply (source unit)

for the above clectromagnet on the front (the inside) immediately after the perfectly inelastic collision,

QUICK MOTION -

UNIFORM MOTION
UNIFORM MOTION

ACCELERATED MOTION '

THE SPACE PROPUILSION

) . . 5 FORWARDING DIRECTION
<Fig2 : which shows sequence {ordering operation) of the space propulsion system> FORWARDING DIRECTION

As aresultof...,
it could be reached to the maximum speed (as it were, the semi-speed of light) for tremendaus velocity of the spaceship

{even if that were the one of a megaton ¢class and/or more over...)
by repeating the above (easy) processing i.e. X times of the emission on this space propulsion system
using effectively (successfully) difference of pressure (each force) on the sides of the main body (as a service module of the spacecraft)
(if possible to supply the abave spaceship with riecessary iricoum power or for qperating the same cne...)

EB R LA 26)
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[RA5]

@A trihedral figure of the main body (as a propulsion module of the spacecraft)

-A abridged version of the two symmetrical launchers -

{Planc view}

[Rear vicw]

[Side view]

*Planc-vicw & Side-view & Rear-view are nearly peespective views with simple inner structures {except..).

*The above design version may be chiefly applied to the following types of NASA' s Space Shuttle-like or Dream Chaser-like or....

[SIDE-VIEW] [BOTTOM-VIEW]

Movablc launchers (the iron ball shooting machines)

*The movable launchers could be re-moved on glider flights in the atmosphere, just taking a center of gravity

(balance between the right and the left and/or before and behind) of the whole body into consideration.

*Some vibration resistance devices should be securely placed in a connection part between the propulsion module

& the above space plane (command module), if necessary.

@A trihedral figure of the main body (as a propulsion module of the spacecraft)
-A abridged version of the eight (symmetrical) launchers -

{Rear view)

Vibration damping device
(ascismic cquipment)

*Some vibration resistance devices should be securely placed in a connection part between the propulsion module

& the above spacecraft (command module), if necessary.
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[THE SUPPLEMENT]
[E6]

PCT/JP2015/079386

The conservation of momentum in the first (completely) elastic collision should be made to be broken in the second perfectly inelastic collision

from causing the two collisions continuously (naturally) between the main body & the spherical body in case of this system.

Otherwise, assuming that the momentum conservation (fundamental) law in the first (completely) elastic collision should not be violated,

the existing second perfectly inelastic collision could not have occurred,
even if it occurred, the actual momentum of the iron ball must be unjustly changed....

Alright then, what is a (kind of) force of the ball acting to the main body in the second collision?
According to a concept of a certain system on the classical mechanics (fig.1),

the above one is not an external force in case of this space propulsion system under the closed system.
And also,

its force of the spherical body in non-contact with the main body after the ball's passing through the curve of the tube
is not an internal force.

If that is the case, the actual force will be fake one against the real physical phenomenon....

However, if it would be able to exquisitely reform (renew) a concept of the space propulsion system as follows (Fig.2),
it could give inevitably an effect of (a kind of) an external force of the iron ball to the main (separate) body
on the occasion of the next (second) perfectly inelastic collision between the same ball(s) & the front part of the main body

SURROUNDINGS

SURROUNDINGS
praeneae T praeemet T
Y SYSTEM
T"BOUNDARY’ THESYSTEM  BOUNDARY’
{Ring Structure}
<FI1G.1> <FI1G.2>

<THE ADDITION>

... in the Manuscript.

The proposer would understand that the momentum in the second perfectly inelastic collision is always conserved except the one in the first (completely) elastic collision

In the perfectly non-elastic collision, all of the kinetic energy carried by the ball will be dissipated as thermat energy into the container wall.
So all of its kinetic energy will be lost, but momentum will still be conserved.

Even if all of the kinetic energy converts into thermal energy in a perfectly non-elastic collision, momentum will still be conserved.

However, the momentum conservation does not mean necessarily keeping equilibrium between acting forces of the main body & the spherical body....

***The above space propulsion system theary with the new concept has not been denied by any experts of Spacephysics until now.
It will not be rejected by the same specialists and the other ones in the future,

even if a second Sir Isaac Newton and/or Albert Einstein etc appeared, it would never ever....

The authorities concerned (NASA etc) should correct mistakes immediately (ignoring the confirmatory experimental data),
if that is wrong (if this proposal is not accepted). ‘
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