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Claim. 

The invention described herein may be manu 
factured and used by or for the Government for 
governmental purposes, without the payment to 
me of any royalty thereon. 
This invention relates in general to ordnance 

and more particularly it has reference to a sys 
tem of, and apparatus for, defense, of highways 
and the like. . . . . . 

It has heretofore been proposed to employ land 
mines for destroying vehicles and craft of vari 
ous kinds, barriers and other obstacles being uti 
lized to canalize the route of passage of the ve 
hicles and oblige them to travel over the traps. 
Such canalized routes are rather obvious and 
easily detected by skilled troops, while the Inine 
fields are subject to destruction by shells and 
bombs. 
The purpose of this invention is to provide a 

system of defense which may be quickly and 
readily installed along a particular point of the 
highway, without disturbing the highway, which 
system may be easily concealed, and which may 
be controlled from a remote station. While the 
present system bears a resemblance to the well 
known "trap' guns which are installed to be 
unknowingly fired by thieves or bank robbers the 
differences will be apparent as the description 
proceeds. . 

Since the haphazard destruction of individual 
vehicles is ineffective in disrupting or disorgan 
izing an attack of mechanized units the present 
system is designed to destroy an entire column 
methodically. The system comprises a series of 
weapons such as mortars or projectors which are 
each loaded with a projectile and aimed to di 
rect the projectile at a definite target and are 
intended to be set off by the target at the no 
ment the target presents itself in the line of fire. 
Thus, the entire column will be destroyed in an 
action which is so nearly simultaneous as to neg 
ative preventive measures on the part of the en 
emy force, yet is not subject to the haphazard 
ness and uncertainties of a perfectly simultane 
ous action of multiple defense units. 
The system can be rendered active or inactive 

at will and can be so designed as to function 
only on the passage of determined minimum 

aSSeS. 

It is, therefore, an object of this invention to 
provide a defense system for highways or the 
like, which system presents hazards to an invad 
ing force but will not disrupt the highway. 

It is another object of the invention to provide 
a defense system for highways and the like, which 
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system will operate in plurality combined with 
individual certainty, 
These and other objects of the invention are 

accomplished by means of apparatus described 
hereinbelow and illustrated in the accompanying 
drawing which is shown by way of example only 
and represents a preferred form of the invention, 
and in which: 

Fig. 1 is a plan view showing a roadway with 
enemy vehicles thereon, and showing the projec 
tors in place, together with their electric wiring; 

Fig. 2 is a section of the roadway and of the 
projector in place at the side thereof, and a front 
elevation of a tank engaging the initiator tube 
in the roadway, and - 

Fig. 3 is a section of the electrical initiating 
Switch in elevation. 
With more particular reference to the draw 

ing, represents a highway having joints be 
tween sections, and 2, 3, 4, 5 and 6 are units of 
a mechanized force representing, respectively, a 
reconnaissance car, an armored passenger vehi 
cle, a tank, a field gun carriage and a wrecking 
car. The projector tubes are shown embedded 
in the earth beside the highway. The pneu 
matic tubes 8 forming the switch actuating units 
are shown emerging from the road joints and 
embedded in the ground. These tubes are pref 
erably concealed in the bituminous material in 
the road joint. They may consist of rubber tub 
ing of the desired strength. The firing switches 
are shown at 9. All projectors are connected in 
parallel with the electromotive source to which 
may be a storage battery and each switch. 9 is in 
series with its gun circuit. Single or intermit 
tent Surges, Such as furnished by blasting ma 
chines, are not suited to the present system. The 
electric line enters the projector tube and is con 
nected to a priming charge contained with pro 
pellant fi in the well-known manner. 2 is a 
switch, manually controlled, 
The firing switch 9 is more particularly shown 

in Fig. 3. Diaphragm 3 is fastened between 
sections 4, 5 of the housing by means of rivets 
6 located around the periphery of the housing. 

Section 4 of the housing has, punched in its 
center, a hole about A inch in diameter. In this 
hole is inserted a short piece of metal tubing 7 
which serves as a hose bib. One end of the tube 

is threaded as at 8 to receive the jam nuts 
9. Gaskets 20 are placed between the jam nuts 
and the housing. The other end of the tubing 8. 
has a bulge 2 to facilitate the holding of tube 8 
in tube 7. Section 5 of the housing has a larg 
er hole cut in it to receive a section of insulat 

  

  



2. 
ing material 22, secured to the housing by rivets 
23. The insulating material is thickened in the 
center, as at 24, to permit threading for the con 
tact screw 25. 26 is a lock nut to hold screw 25 
in adjustment. A thumb screw 27 forms a termi 
nal for one of the lead wires, and may be placed 
anywhere in contact with the housing. The other 
lead wire is attached to screw 25 and held in con 
tact by thumb screw 28. 
In the use of the system, the pneumatic tubes 

8 are embedded in the material occupying the 
road section joints, and, in extension, are buried 
in the ground at the side thereof, together with 
the Switches 9 and the electric leads, which will 
be insulated. The projectors, which may be of 
the well-known Livens projector type are buried 
in the ground together with a projectile and pro 
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pellent and trained at an angle to command a 
passing vehicle at the line of tube 8. The projec 
tile is preferably of the trench mortar type, hav 
ing a point detonating fuse in the nose. The 
mouth of the gun will be covered with a slight 
layer of earth or other matter for the purpose of 
concealment. Since the gun will be located in 
close proximity to the road, ordinary ballistic re 
quirements are matters of small concern. By 
means of hand switch 12 the entire system may 
be made safe for the passage of friendly units, or 
may be armed, at will. 
Switch 2 is located at a remote control station, 

and after a series of enemy vehicles have entered 
the armed area to the point where the advance 
unit is approaching the furthest point of the in 
stallation, the switch is thrown and the various 
enemy units as they depress a tube 8 and actuate 
diaphragm 3 through the resulting air pressure 
will be struck by the projectile as each unit 

20 

By adjustment of contact screw 25 or selection 
of tube 8 as to strength the system may be made 
to function only for specified minimum weights 
of targets. Thus, it may be made to function on 
the passage of troops or light vehicles or it may 
function only on the passage of heavy vehicles 
Such as tanks. - . . . . . . . 
The system of the present invention possesses many advantages over known systems of defense 

of a similar nature. For instance, its use per 
mits of the continued use of a highway by friend 
ly units even after mining. The projectors are 
easily removed, if desired. It requires less time 
and labor to install the projectors than to under 
mine the highway. The projectors are of a type 
already in use in the armed services. The pnell 
matic tubes and firing switches are of a type al 
ready in use for other purposes, such as, for in 
stance, the Sounding of an alarm in a gasoline 
station bypassage of an automobile. The con 
tact unit pneumatic tube which is of Simple and 
low cost construction is capable of covering a 
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crosses the next succeeding road joint in its 
travel. The usual speed of such vehicles is such 
that they will not be able to stop in time to avoid 
the firing contact after the first gun firing is 
heard. Thus all the advantages of a simultane 
ous assault on a plurality of units is achieved 
Without the disadvantages thereof, such as missed 
shots. The use of the parallel system of wiring 
offers a distinct advantage over a series hookup 
because no shots are wasted in a group discharge 
caused by a single contact, which would probably 
not find all targets in the line of fire. , 
"The projectors may be located on either or both 
sides of the road or may be located at strategic 
points such as: the turn in the road of Fig. 1 
where the hitting probability of the shots is in 
creased by enfalading the road along its length. 
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large area of possible contact points. 
I claim: 
A Zone defense system comprising in combina 

tion, a plurality of elastic pneumatic tubes ar 
ranged across a vehicle route, a plurality of pro 
jector tubes, along said route and trained sub 
stantially in line with said pneumatic tubes, said 
projector tubes having electrical propellent-igni 
tion means associated therewith, parallel electric 
circuits connecting said means, a firing switch for 
each pneumatic tube and Operatively connected 
therewith, said Switch comprising a casing 
formed at least in part of conducting material 
and including a dielectric section, a diaphragm 
of conducting material in contact with the con 
ducting material of the casing, a metallic con 
tact point for contact with said diaphragm and 
In Ounted on the dielectric Section, means for ad 
Justing said point relative to the diaphragm to 
Control the responsiveness of the switch to dif 
ferent pneumatic preSSures, a SOurce of electrical 
current, a lead wire from said adjustable contact 
point to said source and one from the conduct 
ing portion of the diaphragm to to the propellent 
ignition means, and a main switch remote from 
the projector tubes in said circuits, said switch 
arranged for closure at the will of the Operator 
whereby vehicular movement over a pneumatic 
tube will fire its associated projector tube. 

CLYDEB. COX, 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  


