ADVANTAGES

1) In conventional method of satellite launching, payload (Satellite load) is much
smaller than total weight of launching vehicle. I.e. for 2 tones of satellite, we
require 100 tones space vehicle. l.e. 2%.

Here, payload may be up to 95% as initial stage of launching is due
to magnetic repulsion. Fuel is require to set satellite in its orbit.

2) Fuel loss, also vehicle damage after each launching can be avoided.

3) More economical because electricity can be taken from any side of country for
some period of time. (By load scheduling if not have sufficient capacity)

4) Develop space gun may act as machine gun also i.e. gun which can fire more than
one satellite at a time in series. (By keeping proper space between two satellites.)

5) Initial cost is only further maintenance is requiring.

6) Super conductivity is required for some time, which is possible now a day.

7) Percentage of fell ever in space project is much & mostly due to initial stage of
launching. This may be avoided here.
(This is primary view about space gun, we may improve it much as we

require.)



SPACE GUN



In school days, I always think about gun , whose barrel is facing
towards sky & it fire the space ship like projectile with such speed that it will enter
into it’s orbit around earth in space smoothly. But this was only the dream. It is
impossible in ordinary condition by ordinary gun to fire a space ship with initially
requiring too much momentum, which we can’t give by single initial explosion.

But when | read about superconductor & about its extra ordinary
character, like magnetic field repel super conductor (push away). | thank that my
dream of space gun may comes into existence.

In countries like Japan, France bullet trains are come into

existence. In which whole train is lifted up in space over abed of magnetic field.2

’_Q//Sup et conductor
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By law of nature, whenever we keep super conductor in magnetic
field opposite field is formed by superconductor, pushes the super conductor in
direction away from field.

This law is used in bullet train.
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Now consider, if bullet train is lifted on magnetic bed means
friction from rail becomes zero. If we keep it in tube from which much air is suck out.

So air resistance is about zero.



Now, any small push like one micro Newton also give small
additional velocity to this train by magnetic repulsion and if we give series of such
push to this train by Magnetic repulsion. At every time, some velocity mush gets
added to this train velocity. There will be continuous increase in velocity of train as
losses due to friction are not present.

Before going to actual design of space gun. | mention here some
terms, which is used in design.

MAGNETIC EXPLOSION: - Let A be a train moving with some velocity V & M be
magnetic coil. Let at the backside of train super conducting material is placed (As
indicated by shaded line). In any shape like ring, plate etc. By computer control it is
so adjusted that when bullet train just crosses magnetic coil current in magnetic coil
starts flowing for second. (If possible make it with super conductive material.) &
Magnetic field is form at the backside of train suddenly for fraction of second. | give
a name magnetic explosion to this sudden formation of magnetic field, which gives
push to this train from backside due to repulsion. As superconductor try to go away
from magnetic field & as train is a bullet train so lifted from bed also. Then this push
will add non-frictional some additional velocity to this train.

MAGNETIC ACCELERATOR: - here, Magnetic coil forming magnetic explosion is
called magnetic accelerator.

SPACE BULLET: -Space ship or satellite or any object, which is fired by space gun,

is called space bullet.

DESIGN OF SPACE GUN
This magnetic gun will have shape as shown in figure. Here, OA is
portion in which space bullet takes sufficient speed V. (So that in circular path, it will
inclined by 87 ° (nearly) to horizontal so it will run on vertical bed in circular path. (On
outer wall of circular path))



In between A & B radius of curvature goes on decreasing & by similar
rate bed goes on inclining to horizontal. (As weight of space bullet remains same but
centripetal force goes on increasing. Hence resultant of both becomes more and more

horizontal.)
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At point B, Radius should keep in such a way that angle of resultant Ra to
horizontal plain as shown in figure will be up to 3° (not fixed may be adjusted to another
possible angle also).

So, Tan 3°= mg/(mv?/R) = tand

=gRN?
or, R =tan® x v* /g
where, m & v are mass & velocity of space bullet & R radius of circular

path.



R=Tan 3°x v* /g
R=4.122 x 10 ~*V*
where, v — km/hr
R — meter
From point B onward, in circular path, after entry of bullet, Inlet BC will
get closed and path becomes perfectly circular tube like. Here, outer wall surface keep

slightly curve in nature. So, space bullet will slide by 3°as velocity goes on increasing.

Bullet ]

Cnatet hed

From v to very great required value ( essential for launching).
When space bullet reaches to that required value. Opening DE will open and on spiral
path DF as radius of curvature goes on increasing inclined bullet & its vertical bed
become horizontal or upright. After F space bullet will move on horizontal bed. This will
fire it ultimately into sky. By providing some launching (rising up) apron facing towards
sky.
General Working: -

From O to A: -Let space bullet be of mass m is first lifted on horizontal bed at point O

and pushed by magnetic explosion from coil placed back to it. So, it will start moving
linearly. Then there will be series of magnetic explosion due to series of magnetic
acceleration placed on the path, which increases the velocity, let, up to 426 km/hr.
(which is some what less than bullet train speed) at point A.

From A to B:-From point A path curvature goes on decreasing & so, bed goes on

inclining to horizontal.
Resultant R = {(mg)? + (mv?/r)?}°°
& tan 6 =(mg)/(mv?/r) = grivi=kr
Sec?0 do =kdr
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Here, as r goes on decreasing, 0 also decreases. So, bed of sliding goes on inclining to
horizontal. (As it is perpendicular to R always.)

In circular tube path: - When, bullet reaches to point B, 6 become 3°. ( general angle

between resultant to horizontal plane & may change as per requirement.)
Tan 3° = (g R)\V?
R = Tan 3° x v?/g

=5.34228 x 107 2
=4.12213x 10* V?
where, v is in Km/hr & R is in meter.
So, at v =426 km/hr
R =4.12213 x 10™ (426)?
R=75m

i.e. diameter 150 m is sufficient for circular path. (here only)
At point A when space bullet enters into circular tube, entry BC get closed &
path of space bullet becomes perfectly circular. Let, N be number of accelerator in
circular path. Let, every accelerator add velocity dv (averagely) to space bullet, then
velocity after m rotation will be
Velocity = initial velocity at A + N x m x dv
Let, initial velocity at A is zero.
Then, V=Nxmxdv
Here, M can be increase to any amount as it is only rotation in circular path.
Let, N = 2 accelerator
dv =1 km/hr = 0.277 m/sec ( which is less than speed of walking
person.)average additional velocity by
each accelerator
if require final velocity is v= 10000 km/hr.
Then, 10000=1x2xm
M = 5000 Rotation.
Means, after 5000 rotations in circular path, space bullet will get speed, which is
sufficient to fire it into space.
Initial velocity is zero & final is 10000 Km /hr.
Means , average velocity = 5000 km /hr = 1388.88 m/s



Circumference of circular path = 3.14 x 150
=471.239m
Time require for total operation (averagely)
T =471.239 x 5000/1388.88 = 1696.4713 sec
=0.47 hr
i.e. in less than hour we can get speed of 10000 km /hr in circular
path.

From C to F: - when space bullet get sufficient velocity, outlet CG get open & space

bullet travel on spiral path CF & again come on horizontal bed at point F.
From F to G: - As point F crosses by space bullet. Airtight gate at F divide FG part_of

gun and when bullet is in between F & G. G gate get open to atmosphere. (Here, air
rushing from end G to E as whole tube FG has no air to avoid this resistance
compressed air may blow in tube at point F suddenly). Then rising apron provided after
point G in open air (or may close) throw the space bullet to require path into space.

Here, when we want to use gun again only pipe portion between F
& G sucked out & vacuum is created by keeping F & G gate closed & then F gate is
open again for bullet entry.

Here, whole tube portion i.e. from starting O to F is kept in

partially vacuum condition always.
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Massive ‘launch ring’ to

ﬂmg satellites into orblt?
US Study Looks At Magnets To Accelerate Objeets

‘Henormons ring of su-

~ A similartoa particle ace
celerator could fling satelln:e-e-
into space, or perhaps weapons
around the world, suggest the
findings of a new study fund.
ad by the US Air Force.

Proponents of the idea say
it would be much cheaper than
conventional rocket launches.
But eritics warn that the tech-
nology would be difficult to de-
velop and that the intense g
forces experienced during
launch might damage the
very satellites being lofied

* Into space,

Previous studies have in-
vestigated the uss of magnets
to accelerate sateflites to the
high speeds required for
launch. Bul most have focused
an straight tracks, which have
to gather speed in one quick
burst. Supplying the huge splke
of energv needed for this
method has proven diffieult,
The advantage of a circular
track is that the satellite can
be pradually aceelerated over
aperiod of several hours. And
the setup is technologically fea-
sible and cost effective, sug:
gasts A recent, prehmmar:.-r

- study of the idea,

The air force has How giv.

smmon the go-ahead for more in-

depth research of the idea. The
two-year study will beain with:
in a few weeks and be led by
James Fiske of LaunchPoint
Technologies in Goleta, Cali-

p&mnndu.chng magnats [

KING OF THE RIHG:'-An:artht'e :"endH:i on of th ma__gr:etin ring

g

fornia, US. The launch rmg
would be vory similar to the
particle accelorators used for
physics experiments, with su-
perconducting magnets placed
avound a 2-Km-wide ring.

‘Tha satellite, encaspd in an
asrodynamie, cons-shaped
shall that would protsct it from
the intense heat of launch,
waltld be attached to 2 slad
designed to respond to the
forces from the Elpercon
docting magnets.

When the sled had baen ac-
celerated to itstop speed of 10
kilometres per sccond, laser
and pyrotechriic devices m:-uld
be used to separate the Londg

Jfram the sled. Then, the con
would skid into a side tunnel

loging some spesd dueto frie-| -

tion with the tunnel's walls.

The tunnel would direct the
conetoa ramp angled at3g® to

the horizon, where the cone

would launch towards spacs at

about 8 kilometres per second,

or more thar 23 times the speed

of sound. A roclet at the back
end of the cone would be used

-to-adjust its trajectory and

place it in a proper orbit.
Anything launched in this
way would have'to be able to
survive enormous acceleration
= more than 2000 times the ac-

celeration due to gravity This:
would seem. to-be an obstacle .

for launching thingslike com-
munications satellites, but
Fiske points out that the US
mllitary uses electrondes in

-lasar-guided artillery, which
surviue-qus; fired out of guns
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My, Mahegsh Khati
Allipur

T - Hinganghat
Dlakt, - Wardha
Haharashtra
INDIA

Dear Mr,. Khaki:

Many thanks for wour intereat in the Haticnal Aeronautics
and Fpace Adminiscratisn (HASA] programs.

I have had your "Space Gun® paper reviewed by a mesher
ﬂ? my staff and he has judged that your concept is5 not
within the current state-of-the-art. Further, thers are
some= associated fundamental dynamic and aercdynamic
praoblems involved. Our spacecraft are normally very
fragile compared to what woeld ke reguired in wour
cancept. Moving through the Earth's atmosphere, at
orhital veloolty, to gek Ea outer spaca would probably
cause Cheir disintegration,

We currencly have no research fellowships available.
I applaud your inventivenesa and enthusizsm.

Sincerely,

_Jllrr =

ohn M. Hlinsherg
Directar

oc: L00/M=. M. Scubbs
A SMre. R. Baumann
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RIS FEAT GOVERMMENT OF INDIA

arafeer o DEFARTMENT OF SPAGE
SR T ISRO HEADQUARTERS
e W, ANTARIKSH BHAVAN,

L g U TS, TR - 560 094, HE NEW BEL ROAD, BANGALORE - 550 094, INDIA.

A FHT G © 23475474 GRAMS : ISRO  TELEPHONE : 23415474
R Ui pso- FAX : 0BO-

March 8, 2007
Dear Mr Mahesh Khati

This has reference to your letter to the Chairman, ISRO with regard to the Space Gun
maodel. It is really heartening to know your continued interest in the space arena.

As we understand, you have come oul with the concept of Space Gun for launching
satellites into orbit quite a few years back. Based on the limited inputs provided by you,
what it looks like is that the initial accelerations that will be provided by the use of these
systems are going to be quite large. And as these systems have to traverse through the
dense atmospheric region where the aerodynamic loads are going to be quite severe it
may pose lot of constraints on the design of the satellites itself. Anyway the idea looks
quite bright.

-

Let me congratulate you for this innovative concept and wish you all success in the

future.
:'_\;é:’

Radhakrr‘;man D.
Scientist/ Engineer 'SF’
ISRO HQ

IR Safar sTgHT W (399) INDIAN SPACE RESEARCH ORGANISATION (ISRO)
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