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Maas and_ Rudolph Bernhard Thorness, Minneapolis, 
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12 Claims. (Cl. 89-1) 

This invention relates to equipment-release devices, 
and is_concerned more particularly with improvements in 
explosive devices for severing lines such as the load line 
suspended from a high altitude balloon. 

_ An object of the invention is to provide a balloon load 
llne safety explosive cutter from which the blast of gases 
and fragments cannot escape, whereby danger to nearby 
balloon ?lm, equipment or personal is eliminated. 
A further object is to provide an inexpensive, easily 

produced safety explosive line cutter. 
Furtherobjects and advantages of the invention will 

appear as the description proceeds. ' 
The invention will be better understood upon reference 

to the following description and the accompanying draw 
ing, wherein: 

Fig. l is a central longitudinal sectional view, partly 
in elevation, of a line cutter constructed in accordance 
with one form of the invention, with a control circuit 
diagram. . 

Figs. 2 and 3 are the respective left and right end ele 
vational views of the cutter of Fig. 1. 

Fig. 4 is a sectional view taken as indicated at 4—-4 
in Fig. 1. _ 

Fig. 5 is similar to Fig. 1 but shows on an enlarged 
scale the condition of the cutter after ?ring. . 

Fig. 6 is a sectional view taken as indicated at 6—6 
in Fig. 5 but on a reduced scale. 

Fig. 7 issimilar to Fig. l but shows a modi?ed cutter. 
Fig. 8 is similar to Fig. 7 but shows the condition of 

the modi?ed cutter after ?ring. 
Fig. 9 is a. schematic view showing a 

form assembled with a balloon. 
Referring now more particularly to the drawing, dis 

closing illustrative embodiments of the invention, there 
isshown at 10 a cutter comprising a case 12 having a 
barrel 13 and formed at its rear end 14 with a small pas 
sage 16, and having at its front end 17 a tapped mouth 
18 terminating inward at a shoulder 20. The barrel 13 
also has an intermediate eye, indicated generally at 22, 
comprising a pair of holes 24 and 26 communicating 
with the barrel bore 28. Wiring 30 tightly embraced by 
a rubber or other plug such as the disc 31 and connected 
to a squib 32 is inserted through the mouth 18 and the 
passage 16 to position the plug and squib at the case 
end 14. A line-cutting bullet or slug 34 is inserted through 
the mouth 18 and is made to have a gas-tight ?t with the 
wall of the bore 28 and is positioned adjacent the squib 
32, where it is retained by friction with the bore wall. 
The ends 36 of the slug 34 are recessed to provide 

peripheral knife-edges 38 and 40, respectively. A plug 
42 is then threaded into the mouth 18 to the shoulder 20, 
providing a stop for arresting the ?ight of the impelled 
slug 34, the axial distance from the stop to the rearmost 
parts 44 of the eye holes 24 and 26 being less than the 
length of the slug. 
The wiring 30 forms part of an electric circuit includ 

ing a switch 48 and a battery 50. 
The device 10 is assembled with a line such as a bal 

cutter of either 
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loon load line 54 passing through the eye 22, so that a 
portion 56 of the line is in the path of the slug 34. The 
line 54 is adapted to have a friction fit in the eye holes 24 
and 26 to enable the line to support the device 10. Clos 
ing of the switch 48 ?res the squib 32, impelling the slug 
34 so that the front edge 38 of the slug slices the line 
54 at the ends of the intermediate portion 56, which, as 
shown in Fig. 5, becomes jammed between the slug and 
the plug 42. The slug 34 thus obstructs and maintains 
closed the eye holes 24 and 26, and the plug 31 closes 
the passage 16,.blocking escape of the blast gases and 
squib fragments indicated as a whole at 58. The case 
12 is strong enough to preclude rupture from the ex 
plosive pressures. Timed line cutters carried on prema 
turely descending balloon ?ights have been a’ potential 

j danger to people ?nding the equipment. This danger is 
not present when cutters made in accordance with this 
invention are used. The cutter 10 may also be used with 
safety in close proximity to materials subject to damage 
by blast and fragments. 
The slug 34 is preferably formed alike at both ends as 

noted, so as to be reversible, and thus either end of the 
slug may be disposed foremost and serve as the line-cut 
ting end, thereby eliminating the possibility of improper 
assembly of the parts. However, if desired, only the end 
to be disposed foremost may be formed as a cutting end. 
Once the line 54 is severed while the balloon is aloft, the 

weight of the load will pull the lower part of the line 
out of the barrel eye hole 26, or will pull the device 10 
off the upper part of the line, so that the load is freed 
from the balloon. 
A modi?ed cutter is shown at 62 and comprises a case 

64 whose barrel 65 may be a piece of standard gas pipe 
that is, pipe stocked by dealers are readily purchaseable, 
and in common use in plumbing and for other consumer 
and industrial purposes, such as water or gas pipes, having 
an eye 66, comprising holes 68 and 69 and the com 
municating bore 70, for the passage of the line 54. The 
pipe ends 72 are externally threaded for engagement with 
end closures which are preferably standard caps 74 and 
76, that is, pipe caps stocked by dealers and readily pur 
chaseable for use with standard pipe 65. One of the caps 
for the purpose of the invention is bored at 78 to accom 
modate the squib wiring 30. The cutting slug or bullet 
of this form of the invention is indicated generally at 80 
and comprises a pair of preferably identical cup-like 
pieces 82 and 84 of bored drill rod or other suitable 
material, having closed ends 86 and rims having knife 
edges 90 and 92 frictionally engaging the wall of the 
barrel bore 70. The friction ?t is obtained by expanding 
the rims to size. A “neoprene” or other suitable disc 
gasket 93, sandwiched between the closed ends 86, com 
pletes the slug 80, which is readily inserted in the barrel 
65 so as to‘ leave clearance for passage of the line 54‘ 
through the eye 66. A squib 94 is slidably or loosely 
?tted in the rear piece 84, with the squib wiring 30 
passing through the cap hole 78 anda plug 95 similar to 
the plug 31, and the caps 74 and 76 applied to com 
plete the assembly of the cutter 62. The gasket 93 has a 
substantially sliding ?t in the wall of the bore 78. The 
cutter 6-2 is then mounted on and held by the line 54 
in the manner noted above. 
On closing of the switch 48, the squib 94 is ?red, im 

pelling the slug 80 forward so that the gasket 93 is com 
pressed into gas-tight sliding engagement with the wall 
of the bore 78, the cutting edge 90 of the forward piece 
82 slices the line 54 in the manner noted above, and the 
piece ?nally impinges against and is upset as at 96 (Fig. 
8) by the conical bottom 98 the of the interior of the 
cap 74, with the line slice (not shown) trapped. This ' 
upsetting absorbs part of the shock of impact. The length 
of the slug 80 is such that throughout its ?ight the gasket 
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93 is at the rear of the. eye holes 68 and 69, thereby block 
ing escape through these holes of the explosion gases and 
squib fragments, both'indicated generally at 100, from 
the eye holes. The functionvof the plug 95 is the same 
as that of the plug 31. The case 64 is of su?i‘cieut 
strength to preclude rupture by the explosion. The 
cutter 62 accordingly possesses the safety advantages of 
the cutter 10. 
The cutter 10 requires precision manufacture in order 

to insure against escape of gas between the slug and the 
barrel. The cutter 62 lends itself to substantially lower 
manufacttu'ing cost, employing as it does standard pipe 
and end caps, and to more rapid assembly. Standard 
pipe of a given size may vary somewhat in inside di 
ameter from batch to batch. However, asnoted above, 
the slug pieces 82 and 84 can be easily made to ?t to 
provide the friction needed to hold the slug in the de 
sired position preparatory to ?ring, and the ?ring 'ex 
pands the gasket 93 diametrically to the desired gas 
tight ?t, so that there is no necessity for precision manu 
facture of the cutter 62. 
vWith each type of cutter the gases and squib frag 

ments remain trapped under pressure in the cannon. 
An illustrative installation of the invention is shown 

in Fig. 9, wherein the load line 54 from a balloon 104 
extends through and may frictionally support a cutter 
Ill or 62 below which the line suspends a parachute 106 
and a load 108 which may include among other things 
the switch 48 and battery 50. 
While a preferred embodiment has been described in 

some detail, it should be regarded as an example of the 
invention and not as a restriction or limitation thereof 
as changes may be made in the construction and arrange 
ment of the parts without departing from the spirit and 
scope of the invention. 

' We claim: 

1. In an explosive safety line cutter, a barrel having 
a pair of holes forming with the barrel bore a transverse 
eye to receive a line, a squib in the barrel and rearward 
of the eye, a bullet member between the eye and the 
squib and having a front peripheral line~cutting edge en 
gaging the bore wall, the barrel having a stop confronting 
a forwardly facing part of said member, and means be 
tween the squib and edge for transmitting the pressure 
of the squib explosion gas to said member, said means 
including a soft gasket out of gas-tight contact with the 
bore wall and deformable by the pressure of the squib 
explosion gases into gas-tight contact with the bore wall, 
the distance between the gasket and the holes exceeding 
the distance between the stop and said part of the bullet, 
whereby the explosion gases will not be accessible to 
either hole. 

2. The structure of claim 1, characterized in that said 
edge is of greater diameter than the remainder of said 
member to minimize friction. 

3. In an explosive safety line cutter, a barrel having 
holes forming with the barrel bore an eye to receive a 
line, a bullet in the bore rearward of the eye and com 
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prising relatively rigid front and rear‘ members and a soft 
rubber gasket sandwiched between and arranged to be 
forced by the members into gas-tight engagement with 
the bore wall when the bulletis impelled, the front mem~ 
her having a peripheral knife-edge frictionally engaging 
the wall rearward of the holes, a squib rearward of a 
rearwardly facing part of the bullet, a stop arranged to 
engage a forwardly‘facing part of the from member to 
arrest the impelled bullet on cutting of the line, the 
distance from the periphery of the gasket‘ to the ‘holes 
exceeding the length of the bullet’s stroke, whereby ac 
cess of the explosion gases to either hole will be blocked. 

4. The structure‘of claim 3, characterized in that ex 
cept at the knife-edge the front member ?ts loosely in 
the barrel. 

5. The structure of claim 3, characterized in that the 
portions of the members contiguous to the gasket are of 
less diameter than the gasket. I 

6. The structure of claim 3, characterized ‘inthat ‘the 
knife-edge is at the front end of the front member. 

7. The structure of claim 3, characterized in that the 
knife-edge is at the front end of the front member and 
of larger diameter than the remainder of the front 
member. ' 

8. The structure of claim '3, together with means for 
closing the bore rearward of the squib, the'closing means 
comprising an inwardly projecting forwardly facing an 
nular seat de?ning a reduced passage, a rubber washer 
between the seat and the squib, and wiring connected 
to the squib, embraced by the washer, and extending 
through the passage, the washer being of larger diameter 
than the inner end of the passage so as to be forced 
against the seat by the explosion gases to block escape 
of the gases through the passage. 

9. The structure of claim 3, characterized in that the 
rear member cooperates with the knife-edge on the front 
member and with the bore wall to hold the bullet in 
position until the squib is ?red. 

10. The structure of claim 3, characterized in ‘thatthe 
front member is cup-shaped and the closed end of the 
front member is adjacent the gasket. 

11. The structure of claim 3, characterized in that 
the members are identical, whereby the bullet cannot be 
introduced into the barrel wrong end ?rst. 

12. The structure of claim 3, characterized'in that they 
squib is rearward of a rearwardly facing part of ‘said 
rear member. 
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