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ABSTRACT OF THE DISCLOSURE 
A ventilation duct system which is capable of closing 

off a ventilation duct without any bypass of a blast Wave 
from an outside explosion, such as that from an atomic 
bomb. The invention utilizes a main ventilation duct, a 
bypass ventilation duct, and a closure valve means within 
the bypass duct and responsive to a blast wave introduced 
through the main duct. The length of the bypass duct is 
such that the blast wave in the main duct closes the valve 
means prior to arrival of the blast wave in the bypass duct. 

The invention described herein may be manufactured 
and used by or for the Government of the United States 
of America for governmental purposes without the pay 
ment of any royalties thereon or therefor. 
The present thinking is that a bomb shelter will receive 

its source of air from outside the shelter up until the time 
of a blast from a nuclear bomb. A shelter of this type re 
quires ventilation ducts which can be immediately closed 
off upon the occurrence of an explosion to protect inhabi 
tants from injurious high pressure effects. A nuclear blast 
can produce a pressure in the order of 100 p.s. i. for a 
duration of several seconds. It is the initial or frontal 
blast wave which must be kept from entering the shelter. 
Previous closure devices for shelter ventilation systems 
may be broadly divided into two types: one type which 
is light or heat sensitive to an atomic blast for closing a 
ventilation valve; and the other type being responsive to 
the initial blast wave for closing such valve. The latter 
type is preferable since these closure devices can be con 
structed of rugged mechanical components which are 
used repeatedly without destruction by the initial blast 
wave. A serious disadvantage, however, of the blast actu 
ated type closure device over the light sensitive devices is 
that due to the inertia of the mechanical components a 
portion of the blast wave will enter the shelter before the 
closure can be effected. There has been a need for a blast 
actuated type closure device which will close off the venti 
lation system prior to arrival of the initial blast wave in 
the ventilation duct. 
The present invention provides a simply constructed 

blast actuated ventilation system which will meet this need 
in the art by closing off a ventilation duct prior to arrival 
of the initial blast wave. This has been accomplished by 
providing a main ventilation duct, a bypass ventilation 
duct, and a valve means mounted within the bypass duct 
for responding to the blast wave in the main duct so as 
to close the bypass duct prior to arrival of the blast wave. 
An upstream end of the bypass duct is connected at an 
intermediate location to the main duct and a downstream 
end of the main duct is connected to an intermediate loca 
tion of the bypass duct. The valve means is located at the 
latter location. The length of the bypass duct between its 
connections to the main duct is to be such that the blast 
wave in the main duct arrives at the valve location prior 
to arrival of the bypass duct blast wave at such valve 
location. In this manner the bypass duct can be used to 
ventilate a shelter and yet be completely closed off before 
arrival of the initial shock Wave. 
An object of the present invention is to provide a blast 

protected ventilation duct system which is capable of 
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closure prior to the entrance of an initial blast wave within 
a shelter. 
Another object is to provide a blast protected ventila 

tion duct system which responds to an initial shock wave 
to close off the system and yet will prevent the introduc 
tion of any portion of the initial blast wave within an 
attendant shelter. 
A further object is to provide a blast protected ventila 

tion duct system which can be constructed entirely of 
mechanical components and which can be used repeatedly 
to prevent any portion of a blast wave from entering an 
attendant shelter even though the blast wave may be in 
the order of 100 p.s. i. with a duration of several seconds. 
Other objects, advantages and novel features of the in 

vention will become apparent from the following detailed 
description of the invention when considered in conjunc 
tion with the accompanying drawings wherein: 

FIG. 1 is an isometric view of the present blast pro 
tected ventilation duct system; 

FIG. 2 is an isometric view of the duct system with the 
bypass duct and a major portion of the main duct removed; 

FIG. 3 is an isometric view similar to FIG. 2 with por 
tions cut away to illustrate various details and with the 
valve means in an open position; 

FIG. 4 is an isometric view similar to FIG. 2 with por 
tions cut away to illustrate still further details of the in 
vention, and with the valve means in a closed position. 

Referring now to the drawings wherein like reference 
numerals designate like or similar parts throughout the 
several views, there is shown in FIG. 1 a blast protected 
ventilation duct system 10 which includes a main ventila 
tion duct 12 and a bypass ventilation duct 14. This ventila 
tion system is subject to receiving ventilation air and a 
blast or shock wave of a nuclear explosion from the direc 
tion shown by the arrows in FIG. 1. With respect to the 
direction of the blast wave, the main ventilation duct 12 
has upstream and downstream ends 16 and 18 respectively, 
and the bypass ventilation duct 14 has upstream and down 
stream ends 20 and 22 respectively. The ducts 12 and 14 
may be constructed of sheet metal and may be rectangular 
as seen in cross section, however their construction should 
be of sufficient strength to withstand the overpressures 
caused by the blast wave. 
A means may be provided for connecting the upstream 

end 20 of the bypass duct to the main duct 12 at a loca 
tion intermediate the ends 16 and 18 of the main duct. 
This means may include a peripheral outwardly extending 
flange 24 which extends from the upstream end 20 of the 
bypass duct and bolt and nut combinations 26 which 
tightly engage this flange with the outer wall of the main 
duct 12. An opening (not shown) is provided in the main 
duct 12 at this connection of the bypass duct to the main 
duct so as to put them in communication with one another. 
A means, which is generally shown at 28, may be pro 

vided for connecting the downstream end 18 of the main 
duct to the bypass duct at a predetermined downstream 
location of the bypass duct, this predetermined location 
being generally shown at 30. This connection is for the 
purpose of introducing a blast wave from the main duct 
12 at said predetermined location 30 within the bypass 
duct. The connecting means 28 may include a pair of 
similar side plates 32 and 34, front and rear box assem 
blies 36 and 38 respectively, and top and bottom similar 
box assemblies 40 and 42 respectively (see FIG. 2). The 
box assemblies 36, 38, 40, and 42 may be rigidly con 
nected at their upstanding flanges to the side plates 32 
and 34 by a series of bolt and nut combinations 44. The 
front box assembly may be provided with an opening 
46 for receiving the downstream end 18 of the main duct 
and these components may be rigidly connected together 
by any suitable means such as welding. The side plates 
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32 and 34 may be provided with openings 48, one of 
which is shown in FIG. 2, for providing a through pas 
sageway for the bypass duct 14. The bypass duct 14 may 
be connected to the side plate 32 by any suitable means 
such as a peripheral flange 50 and the bolt and nut com 
binations 44. In order to provide for a quick disconnec 
tion of the main ventilation duct 12 from the connecting 
means 28, the duct may be provided with flanges 52 at a 
separation plane of the duct, these flanges being held in 
tight engagement with one another by bolt and nut com 
binations 54. 
A valve means, generally shown at 56, is mounted 

within the bypass duct at the predetermined location 30 
and is responsive to the blast wave introduced by the 
main duct 12 for closing the bypass duct 14 to any pas 
Sage of the blast wave. As shown in FIG. 1, the blast 
wave enters both the main duct 12 and the bypass duct 
14 while the ventilation air is stopped at the connection of 
the bypass duct to the main duct and is routed into the 
bypass duct 14 for supplying air to a shelter (not shown) 
at the other end of the bypass duct. 

It is important that the valve means 56 seal the bypass 
duct at the predetermined location 30 to prevent the blast 
wave within the main duct from entering the bypass duct 
at this location. The valve means 56 is responsive to the 
blast wave from the main duct 12 but will prevent the 
passage of any ventilation air from end 18 of the main 
duct. On the other hand, however, the valve means 56 is 
to allow the passage of ventilation air through the by 
pass duct 14 until the occurrence of a nuclear blast. The 
valve means is shown in its open position in FIG. 3 to al 
low the passage of ventilation air through the bypass duct 
14, and is shown in its closed position in FIG. 4 to close 
off the bypass duct 14 to both the ventilation air and 
the initial blast wave traveling within the bypass duct 
14. The valve means 56 will be described in more detail 
hereinafter. 
As indicated hereinabove it is essential that the blast 

wave in the main duct 12 close the bypass duct at lo 
cation 30 before the initial shock wave in the bypass duct 
14 arrives at such location. This has been accomplished 
by making the length of the bypass duct between its up 
Stream end 20 and the predetermined downstream loca 
tion 30 long enough to cause the blast wave in the main 
duct 12 to close the valve means 56 prior to arrival of 
the initial blast wave in the bypass duct at said prede 
termined location 30. As shown in FIG. 1 the main duct 
12 may be straight throughout its entire length between 
its connection to the bypass duct at 20 and its down 
stream end 18, and the bypass duct 14 may be generally 
U shaped between its upstream end 20 and the prede 
termined location 30. These configurations then provide 
the bypass duct 14 with the additional length which is 
required to close the bypass duct prior to the arrival of 
the initial shock wave. In the use of any mechanical 
valve means 56 at the location 30 there will be a certain 
time lag in the closure of the valve after the arrival of 
the initial blast wave from the main duct 12 due to the 
inertia and friction of the valve components. The length 
of the bypass duct 14 is to be such that this inertia and 
friction of the valve components are overcome and the 
valve 56 is completely closed before the initial blast wave 
in the bypass duct 14 arrives at the location 30. Accord 
ingly, in this manner the shelter at the other end of the 
bypass duct 14 will be completely protected from any 
blast effects. 

In the preferred embodiment of the invention the 
valve means 56 may include components which are simi 
lar to those described in a patent application entitled 
"Pressure Actuated Valve,' Ser. No. 552,644, filed by 
Harry L. Mason on May 24, 1966. The very significant ad 
vantage of the present invention over the apparatus de 
scribed in this previous application is that no blast effects 
are allowed to enter the shelter during the closure of the 
valve means. The valve means 56 may include a pair of 

4. 
closure elements 58 and 60 which are pivoted at their 
ends by a pin 62 so as to cause a hinging action with 
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respect to one another. The closure elements 58 and 60 
are mounted within the bypass duct 14 and at the end 
of the main duct 12 with their pivotal axis freely trans 
latable transverse to the bypass duct so that the closure 
elements are pivotable from an open upstream folded po 
sition (see FIG. 3) to a closed duct engaging downstream 
folded position (see FIG. 4). The closure elements 58 and 
60 engage the bypass duct 14 within a transverse generally 
V shaped notch 64 which is provided in top and bottom 
plates 66 and 68 as well as a front plate 70 of the by 
pass duct 14. This notch then forms edges 72 in the top 
and bottom plates 66 and 68 for sealably engaging the 
closure elements 58 and 60 in their downstream folded 
positions, as seen in FIG. 4. 

In the upstream folded position of the closure elements 
58 and 60 (see FIG. 3) the ends pivoted at 62 will be 
slightly upstream from the opposite ends of the closure 
elements. This is the position before the occurrence of a 
nuclear explosion. The provision for maintaining the clo 
Sure elements 58 and 6) in this upstream folded position 
prior to the occurrence of such an explosion may be a 
stop means and a biasing means which cooperate with the 
closure elements. The stop means may include an angle 
iron 74 which has one flange bolted to a bottom plate 76, 
the bottom plate 76 being integral with the bottom plate 
68 of the bypass duct if desired. An upstanding fiange of 
the angle iron 74 is located opposite the closure elements 
58 and 60 and may be provided with a threaded bolt 78 
for engaging the closure elements at their pivotal connec 
tion and stopping them in the upstream folded position. 
The biasing means may include a pair of plunger type 
cylindrical housed spring elements 80 and 82 which ex 
tend through side plates 32 and 34 respectively to engage 
the outer ends of the closure elements 58 and 60. The 
cylindrical portions of the spring elements 80 and 82 may 
be provided with offset flanges 84 which are bolted to the 
side plates 32 and 34. The cylindrical housings of the 
elements 80 and 82 may contain compression springs for 
biasing outwardly extending plungers 86 against the outer 
ends of the closure elements 58 and 60. Accordingly, the 
closure elements 58 and 60 will be retained in their up 
stream folded position (as seen in FIG. 3) until the oc 
Currence of an explosion at which time the initial blast 
Wave will force the closure elements to a downstream 
folded position after which the spring elements 80 and 82 
Will quickly close the closure elements against the edges 
72 (see FIG. 4). 
AS stated hereinabove it is important that the valve 

means 56 seal the bypass duct at location 30 from the 
downstream end 18 of the main duct 12. This is to pre 
vent the entrance of any portion of the blast wave at loca 
tion 30 while the valve means 56 is moving from its up 
stream folded position to its downstream folded position. 
A means for causing this sealing effect may include top 
and bottom pairs of plates 85 and pins 87 and the pin 62 
which cooperate with said pairs of plates. The pins 87 are 
connected at the outer ends of the closure elements 58 
and 60 and extend both upwardly and downwardly from 
Said closure elements. In a like manner the pivot pin 62 
extends both upwardly and downwardly from the closure 
elements. The pairs of plates 85 may each be triangular 
shaped, as shown in FIG. 3, and are spaced from one an 
other within the V shaped notch 64 to sealably and slid 
ingly receive the top and bottom extensions of the pivot 
pin 62. Forward corners of each of the pair of plates 85 
may be provided with cutouts 88 for sealably and slidingly 
receiving the top and bottom extensions of the pins 87. 
Opposite sides of the top and bottom extensions of the 
pins 87 will sealably and slidingly engage the edges 72 of 
the top and bottom duct plates 66 and 68 respectively. 
The outer ends of the closure elements 58 and 60 may 
be rounded to Sealably and slidingly engage beveled edges 
90 of the front duct plate 70. The top and bottom edges 
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92 of the closure elements will make sealable and slidable 
engagement with the inwardly facing surfaces of the pairs 
of plates 85. The pairs of plates 85 may be held in a rigid 
assembly with respect to one another as well as with the 
top and bottom walls 66 and 68 by bolt and nut combina 
tions 94 which extend through the top box assembly 40, 
as seen in FIG. 2, and a similar bottom box assembly 
which is not shown. 

Operation 
Prior to the occurrence of a nuclear explosion the valve 

means 56 will be in its open position so as to allow pas 
sage of ventilation air through the bypass duct 14 to a 
shelter (not shown). Upon the occurrence of a nuclear 
explosion a frontal or initial blast wave enters the main 
duct 12 and travels completely down the main duct as 
well as traveling within the bypass duct 14, as illustrated 
in FIG. 1. Before the initial blast wave travels down by 
pass duct 14 and arrives at location 30 the valve means 
56 will close, as shown in FIG. 4, due to the action of the 
blast wave at the downstream end 18 of the main duct 12. 
The blast wave at the downstream end 18 of the main duct 
impinges upon the closure elements 58 and 60 in their up 
stream folded position, as seen in FIG. 3, and causes 
them to move in a downstream direction. As the closure 
elements 58 and 60 move in the downstream direction 
the upstream biasing force component of the spring ele 
ments 80 and 82 is overcome so as to cause the Spring 
elements 80 and 82 to exert a downstream force com 
ponent which quickly snaps the closure elements into 
sealable engagement with the bypass duct at the V notch 
64. Due to the additional length of the bypass duct 14 
these closure elements 58 and 60 effect complete closure 
of the bypass duct 14 at location 30 prior to arrival of 
the initial blast wave from the bypass duct. Because of 
the seal to blast pressure at the upstream side of the valve 
means 56 and the closure of the valve means prior to 
arrival of the initial blast wave from the bypass duct 14, 
the occupants within the shelter (not shown) will not be 
subjected to injurious blast effects while the valve means 
56 is undergoing its closure operation. 
The arrangement of the present invention allows its 

components to be constructed of heavy materials so as to 
withstand extremely high blast overpressures. The ma 
terial used for the majority of the components may be 
heavy sheet metal which may be designed to withstand 
overpressures in the order of 100 p.s. i. for a duration of 
several seconds. The valve means 56 may be repeatedly 
used by recocking it to its upstream folded position, as 
shown in FIG. 3. The valve means 56 may be forced to 
this position by a probe which is used from the shelter to 
apply an upstream lever force to the valve means. 

Obviously many modifications and variations of the 
present invention are possible in the light of the above 
teachings. It is therefore to be understood that within the 
scope of the appended claims the invention may be prac 
ticed otherwise than as specifically described. 
We claim: 
1. A blast protected ventilation duct system comprising: 
a main ventilation duct which has upstream and down 

stream ends with respect to a blast wave; 
a bypass ventilation duct which has upstream and down 

stream ends with respect to said blast wave; 
means connecting the upstream end of the bypass duct 

to the main duct at a location intermediate the ends 
of the main duct; 

means connecting the downstream end of the main duct 
to the bypass duct at a predetermined downstream 
location of the bypass duct so that a blast wave will 
be introduced by the main duct at said predetermined 
location; 

valve means mounted within the bypass duct at said pre 
determined location and responsive to the blast wave 
introduced by the main duct for closing the bypass 
duct; and 

the length of the bypass duct between its upstream end 
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6 
and said predetermined downstream location being 
sufficient to cause the blast wave in the main duct to 
close the valve means prior to arrival of the blast 
wave in the bypass duct at said predetermined loca 
tion. 

2. A blast protected ventilation duct system as claimed 
in claim 1 including: 

means connected to the bypass duct for sealing the 
Valve means to passage of the blast wave introduced 
by the main duct as the valve means moves from its 
open position to its closed position. 

3. A blast protected ventilation duct system as claimed 
in claim 1 wherein: 

the main duct is straight throughout its entire length 
between its connection to the bypass duct and its 
downstream end; and 

the bypass duct is U shaped between its upstream end 
and said predetermined location. 

4. A blast protected ventilation duct system as claimed 
in claim 1 wherein the valve means includes: 

a pair of pivoted closure elements for sealably en 
gaging and closing said bypass duct; 

said closure elements being disposed with their pivotal 
axis freely translatable transverse to the bypass duct 
so that the closure elements are pivotable from an 
open upstream folded position to a closed duct en 
gaging downstream folded position. 

5. A blast protected ventilation duct system as claimed 
in claim 4 wherein the valve means includes: 

means for engaging the closure elements and stopping 
their pivotable movement in a slightly upstream 
folded position; and 

means for biasing said closure elements toward their 
pivotal connection so that when the closure elements 
are in the slightly upstream folded position they are 
retained by an upstream biasing force component 
until the introduced blast wave overcomes said force 
component so that the biasing means exerts a down 
stream force component to snap the closure ele 
ments into engagement with said bypass duct. 

6. A blast protected ventilation duct system as claimed 
in claim 5 wherein: 

the bypass duct has a transverse V shaped notch to 
receive and sealably engage the closure elements in 
their downstream folded position. 

7. A blast protected ventilation duct system as claimed 
in claim 6 including: 

means connected to the bypass duct for sealing the 
valve means to passage of the blast wave introduced 
by the main duct as the closure elements move from 
their upstream folded position to their downstream 
folded position. 

8. A blast protected ventilation duct system as claimed 
in claim 7 wherein the means for sealing the valve means 
includes: 

pins extending from the closure elements at their ends 
and at the pivotal axis; 

top and bottom plates connected to the bypass duct, 
said plates being slotted to sealably receive said 
plns. 

9. A blast protected ventilation duct system as claimed 
in claim 8 wherein: 

the main duct is straight throughout its entire length 
between its connection to the bypass duct and its 
downstream end; and 

the bypass duct is generally U shaped between its up 
stream end and said predetermined location. 
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