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Franklin C. Ford srf Arthur T. Biehl, Walnut Creek,
Calif., assignors to MB Associates, a corporation of 5
California

Filed Juoe 7,1962, Ser. No. 200,779
3 Gzims. (Cl. 89—8)

The invention described herein was made in the per-
formance of work uaier a NASA contract and is subject
to the provisions of Section 305 of the National Aero-
nautics and Space As of 1958, Public Law 85-568 (72
Stat. 435; 42 U.S.C. 2457).

This invention relaas to a hypervelocity gnn and more
particularly relates to a hypervelocity gun wherein a ve-
locity amplifier systaa is provided which utilizes both
electric and chemicj] energy for the propulsion of a
projectile.

In accordance with the present invention, velocities as
high as 150,000 feet jer second can be achieved wherein
the projectile is not subjected to peak acceleration suffi-
ciently great to cause fracture of the projectile, so that it
remains intact until icpact. Among other things, the gun
of the present inventic-3. provides a valuable tool for impact
studies involving smaJ; bodies traveling at extremely high
speeds, such as might Je encountered in space when micro-
meteorites strike ~a -rehicle, and can be effective as a
hypervelocity weapon, particularly in space where aero-
dynamic drag is essesdally zero.

One object of the pcssent invention is to provide a hy-
pervelocity gun which is very compact and which can be
utilized in a normal laboratory.

Another object of iais invention is to provide a hyper-
velocity gun wherein a relatively small expenditure is
involved for each shou

Another object of lils inver.tion is to provide hyperve-
locity gun utilizing a combination of electric and chemi-
cal energy.

this invention is to provide a

of high explosive 29 to which is attached a line igniter
31 leading to a detonator 33. Detonator 33 and capaci-
tor bank. 19 are wired to control box 34. In use, the ca-
pacitor bank 19 is charged while the projectile and sabot
are held in place. The detonator 33 is then ignited and
substantially at the same time the control box 34 causes
the capacitor bank 19 to discharge into loop 11. As the
current in the loop 11 reaches maximum, the explosive 29
causes the back portion of the loop 11 to move forward,
breaking down the insulator 17. This shoils leads 13 and
15, trapping the current in the loop II, thus trapping the
magnetic field and compressing -the trapped flux in the coil,
causing the magnetic pressure on the sabot to rise rapidly
to its maximum value. This propels the sabot and the

15 attached projectile forward at a high rate of speed. The
sabot is trapped by the magnet 25, while the projectile
is free to travel forward.

In one practical embodiment of the invention, the loop
11 was a copper strap 1 cm. wide having a height of 20 cm.
and a width of 10 cm. That portion of the strap overly-
ing the explosive 29 had a weight of 100 grams and a mass
of 300 grams of high explosive was employed. The ca-
pacitor bank supplied 10,000 joules (50 microfarads at

»

lizing a projectile weighing 0.75 gram, a velocity of 30,000
feet per second could be obtained.

In order to secure maximum velocity, it is necessary
that the loop 11 be cooled. This may be accomplished by

a cooHng line 32 surrounding the loop 11. A
SUCh M hqmd nUr°gen 1S passed thr°Ugb

In FIGURE 2, another embodiment of the gun is shown,
wherein the chamber is cylindrical. Here, the tamping

35 material 35 forms a circular shell surrounding the cham-
ber 37. The loop 39 within the chamber has terminals
41 and 43 leading to the capacitor bank 45. The leads
41 and 43 have an insulator 47 between them, forming an
explosively actuated switch as above. The loop 39 is

" ,T r^^^if «ri"™* 40 necked down at 51> formiflS a sabot to which a projectile
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deforming effects suirciently great to cause fracture of nator 57 is employed for detonating the explosive. In this

particular embodiment, the charge 55 is thickest at the

velocity gun wherein relatively small distances can be
used to achieve hyper»elocities and wherein acceleration
in a partial vacuum cza be achieved.

Other objects will te apparent from the specification
which follows.

In the drawings forang a part of this application:
FIGURE 1 is a seaonal view of a hypervelocity gun

embodying the presem invention.
FIGURE 2 is a sessional view of another embodiment

of the invention.
Referring now to FIGURE 1 by reference characters,

there is shown a hyper^elocity gun generally designated 3
comprising an open ciamber 5 which is surrounded by a
relatively heavy layer of a tamping material, such as con-
crete, 7. At the frosJ of the gun, an opening 9 is pro-
vided in the tamping catena!. A loop of conducting ma-
terial 11 extends anxmd the open chamber 5 and ter-
minates in two leads 13 and 15 separated by an insulator
17 leading to the capacitor bank 19. The leads 13 and
15 are separated by icsdator 17 to provide an explosively
actuated switch.

At the forward part of the gun the material of loop
11 is necked down as £* 21 to form a sabot which supports
a projectile 23. A nxsgnet 25 surrounds the path of the
projectile to serve as a. sabot catcher. That portion of
the chamber 5 opposite the sabot is provided with a layer

5(j

section opposite the sabot, so that as the loop 39 collapses,
its center moves toward the sabot, keeping the maximum
field behind the sabot. The operation of this embodiment
is otherwise exactly as described above in connection with

We
1. A hypervelocity gun utilizing a combination of elec-

trical and chemical energy comprising in combination:
(a) a loop of an electrically conductive material;
(b) a tamping material substantially enclosing said loop;
(c) an explosive charge at least partially surrounding

the loop, said explosive charge being adapted to col-
lapse the loop upon detonation of the charge;

(d) a source of electricity electrically charging the loop
through leads thereto;

(e) an electric switch adapted to disconnect the leads
from the source of electricity and to short circuit the
leads;

(f) said electric switch being actuated by the explo-
sive charge;

(g) an opecmg in one portion of the tamping material,
said opening extending to the loop and forming a
barrel;

(b) the loop being necked down in the vicinity of the
opening thus forming a sabot from a portion of the
loop;
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(i) a projectfle located on the sabot;
(j) whereby when the ?oop is electrically charged and

ttfe explosive detonated the loop is short circuited
and collapsed building up a large magnetic field be-
hind the sabot, detaching the sabot from the loop and
accelerating the sabot and the projectile to a hyper-
velocity.

2. The enn of claim 1 wherein a sabot catcher is pro-
vided in the form of £ magnetic field in the barrel formed
by the opening in the tamping material.

3. The gun of claim I wherein a cooling coil is pro-

vided in contact with the loop, said coil having a cooling
fluid circulating therethrough.
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