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This invention ig for an improved method or
system for ventilating traffic tunnels, and also for
a nove] and improved type of tunnel construction.

In traffic tunnels, which are used almost ex-
clusively by motor cars bropelled by engines of
the internal combustion type, it is of the utmost
importance that g suitable amount of fresh air
be supplied at all times to the various parts of
the tunnel ang that the smoke and combustion
gases from the vehicles (containing poisonous
carbon ‘moenoxide) be exhausted as quickly as
possible,

In cylindrical, subaqueous tunnels, such, for
example, as the Holland Tunnel in New York city,
it is the accepted practice to make use of the top
and bottom portions of the cylinder to provide
two ducts, one beneath the roadway for supply-~
ing fresh air and the other in the roof over the
ceiling of the roadway for exhausting said smoke
and combustion gases,

However, the cost of excavating a cylindrical
tunnel or other type of two-duct tunnel through
a hill or mountain would be high as compared
with the cost of constructing a tunnel having a
flat floor or roadway, because of the additional
amoeunt of rock and earth required to be removed
for the construction of a duct beneath the road-
way corresponding to the lower duct of a cylin-
drical tunnel. According to the present inven-
tion, it is possible to achieve adequate ventila-
tion of a tunnel by the brovision of dual purpose
ventilating ducts located over or alongside the
roadway. It is an important feature of our in-
vention, therefore, not only to provide dual pur-
pose, ventilating ducts without excavating: be-
neath the roadway, but also to provide means
for using these ducts separately or together for
forcing air into the tunnel or for exhausting the
gas and smoke from the tunnel, as conditiong re-
quire and as hereinafter described.

In the tunnel of the bresent invention, gases
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tunnel through the adjacent ventilating duct,

used as an exhaust duct,

More specifically, the tunnel of the present in-
vention is ventilated by a ventilating duct extend-
ing for the length of the tunnel; however, this
duct is divided into two parts, and each part may
be used to exhaust gases from its section of the
tunnel, or to supply fresh air to its section of the
tunnel, as may be necessary or desirabe, suitable
means being provided for reversing the air flow
in the ducts, ag will be described. In that sec-
tion of the tunnel subjected to exhaust, fresh
air enters the tunnel roadway at the adjacent
mouth of the tunnel; in that section of the tunnel
where fresh air is' supplied by means of the duct,
the exhaust gases pass out of the tunnel roadway

- at the other mouth thereof,
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are exhausted from one section of the tunnel .

roadway through a duct, fresh air entering the
roadway at one end of the tunnel; the second
or remaining section of the tunnel has fresh air
supplied thereto by its ventilating duct, the gases
being exhausted through ‘the roadway at the
other end of the tunnel, However, the air flow
in either duct may be reversed, and this feature
is especially important in the case of fire. If g
fire should occur in the tunnel, especially in that
section where fresh air is coming into the tunnel
from the duct, such incoming air would spread
the smoke all through the tunnel driveway; ac-
cordingly, the air flow should be immediately re-
versed in such a section and the smoke and gases
from the fire would then be carried out of the
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traffic,

The tunnel of the present invention will handle
ocne-way. traffic or two-way traffic. Where the
tunnel is handling one-way traffic, the entrance
section would be subject to exhaust, and fresh
air would enter with the traffic; the second or
exit section would be supplied with fresh air by
means of the duct and the gases would leave the
roadway at the other end of the tunnel. The di-
rection of air flow would be in-the same general
direction as the flow of trafic in both parts of
the tunnel,

This same system would also handle two-way
However, with two-way traffic, both ven-
tilating ducts could be used ag exhaust conduits,
in which case fresh air would enter the tunnel at
both ends and flow toward the mid-portion of
the tunnel, the exhaust gases being carried away
by the exhaust ducts; or one duct could be used
as an exhaust conduit and the other as a blower,
air entering ‘at one end of the tunnel driveway
being exhausted at the other end thereof,

The-invention will now be further described in
more detail in connection with the accompany-
ing drawings illustrating, more or less diagram-
matically, how the invention may be practiced.

In these drawings: }

Fig, 1-is a vertical longitudinal section of the
tunnel of the present invention, diagrammatic-
ally illustrating its main features;

Fig. 2 is'a transverse cross section of the tun-
nel, on line 2--2 of Fig. 1;

Fig. 3 is a fragmentary plan view, on line 3—3
of Pig.2; and

Fig. 4 is a vertical longitudinal section of the
tunnel; showing another way of carrying out
the invention,

Referring now to these drawings,. the traffic
tunnel 2 comprises a roadway 4 and a roof or
ceiling 6.  Extending lengthwise of the tunnel,
conveniently in the roof thereof, is a ventilat-
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ing duct 8 and a second ventilating duct 10, the
two ducts being defined by the partition or bulk-
head {2 and being preferably coaxial. ‘The roof
or ceiling 6 of the tunnel is provided with open-
ings 14 connecting the tunnel with the ventilat-
ing ducts 8 and 10. While the ventilating ducts
are shown in the roof, it should be understood
that any other suitable location could be used.

Ventilating duct 8 communicates with any suit-
able means for exhausting air from the duct or
for supplying fresh air to the duct, as may e
desired. For example, duct 8 may communi-
cate with a fan housing 16 provided with & pro-
peller type of fan 18 driven by a motor 20. As
shown in Fig., 1, this fan is operating as an
exhaust fan, exhausting air from that section
of the tunnel between one end 22 of the tunnel,
and the partition (2. In order to reverse the
air flow and cause the fan 18 to supply fresh
air to this same section of the tunnel, the fan
blades may be reversed, the -direction of rota-
tion of the motor 20 may be reversed, or a re-
versing gear could be used hetween the motor
and the fan, as will readily be understood by
one skilled in the art.

A similar fan assembly is installed near the
other end 24 of the tunnel, corresponding parts
being indicated by primed reference characters.
However, in the right hand section of the tun-
nel, the fan 18’ is shown as operating as a blower
or pressure fan for supplying fresh air to duct
i0 and thence to the tunnel in that section
between partition 2 and the other end 24 of the
tunnel., ‘

Assuming that cars are entering the left hand
end 22 of the tunmnel, the combustion gases given
off by the cars will be drawn off through the
exhaust duct 8 and out of the fan Housing (6.
This exhausting of the air through the roof of
the tunnel will draw in fresh air at the entrance
29 of the tunnel, and this fresh air will move
along in the same general direction as the traf-
fie. ‘That section of the tunnel from the par-
tition 12 to the other end 24 is supplied with
fresh air from the fan 18’ through the duct [}
and the openings 14 in the roof of the tunnel,
this fresh air nioving along with the cars in the
general direction of the traffic, the gases being
delivered to the atmosphere through the right
hand end 24 of the funnel o

The tunnel just described. could be used. for
either one-way or two-way traffic. If used for
one-way traffic, the. general direction of flow of
the fresh air coming in at the left hand. end,
through the mouth of the tunnel, and the gen-
eral direction of flow of the fresh air coming
in through the roof of the tunnel, in the right
hand. end, are both in the general direction of.
the flow of trafiic. '

If. the tunnel is handling two-way traffic, one
lane would be travelling with the incoming fresh
air, while the other lane would be going against
the incoming fresh air, but in each case fresh
air is being supplied and the combustion gases
are being carried out of the tunnel, so. that
the harmful gases never exceed safe limits. Sim-
ilarly, in the right hand section of the tunnel, one
lane of traffic would be travelling with the fresh
sir that has come in from the duct 10-and is
moving out toward the mouth 24, while the other
lane of traffic would be travelling more or less
against this air, but in any case the cars would
be supplied with the proper amount of fresh air

and the combustion gases would be carried. out:

of the end 24, “If desired, both ducts g8.and 10
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could be used as exhaust conduits, by operating
the fans in the proper direction, in which case
fresh air would enter the tunnel at each end
and flow inwardly, the exhaust gases being car-
ried out the roof through the ducts 8 and i0.

An importans feature of this invention lies in
the provision of means whereby the air flow in
either ventilating duct may be quickly reversed.
This feature is of particular value in case of
fire, as already stated, and as experience with

tuhinel ventilation has demonstrated. If, for ex-
ample, a fire should occur in the right hand sec-
tion of the tunnel below the duct 10, the air
flow in duct 10 could be quickly reversed and
the smoke and flames thereby exhausted through
the roof of the tunnel and out through fan hous-
ing 16’. 1If, on the other hand, a fire should
ocecur in that section of the tunnel below the duct
8, the normal exhaust through the roof would
take care of the smoke and flames in that sec-
tion; and, finally, if the fire were to occur near
the partition (2, it would be possible quickly to
reverse the air flow in duct {0 and thus carry
away any smoke and flames that reach over into
that section of the tunnel. In short, our im-
proved method of ventilation is completely flex-
ible and capable of meeting all contingencies
successfully.

Another advantage of being able to reverse the
flow in the ducts 8 and {0 is this: If the tunnel
shown in Fig. 1 is for one-way traffic from left
to right, the air flow would be as indicated, 8
acting as an exhaust duct and I8 as a fresh air
duct, and the air flow would be in the same
general direction as the traffic flow; however, if it
should be necessary or advisable to have this
tunnel carry one-way traffic in the opposite di-
rection—that is, from right to left—the air flow
in the two ducts would be reversed, 10- hecom-
ing an exhaust duct and 8 g pressure duct, in
which case the general direction of air flow in
both sections of the tunnel would still be in the
same direction as the traffic flow.

Tn actual practice, it is proposed to use both
an exhaust fan and a fresh air fan for each
section of the tunnel, as shown in Fig. 4, the
reversing of the air flow being accomplished by
shutting off one fan and operating the other,
and. by providing suitable dampers for connect-
ing the ventilating ducts with one fan or the
other.

Referring now to Fig. 4, conduit 8 connects
with' a passage 38, communicating either with
housing 32 for a pressure fan 36, or with a’hous-
ing 38 for an exhaust fan 46, these fans being
of any. desired type and driven by any suitable
type of motors or engines 42, A movable damper
44 pivoted at 46. at the lower edge of the parti-
tion 48 beétween the fan housings. can assume
either of two positions against the stops 49 and
50. for respectively connecting the exhaust fan
or the fresh air fan, as the case may be, with
the conduit 8. As shown in Fig. 4, the exhaust
fan 40 is. cohnected. with. the. conduit 8, and
its motor would. be runhning, while the fresh. air
fan 26 is shut off from conduit 8 and its motor
would. be stopped. 'To reverse the. air flow, the
motor for fan 48 would be stopped, the motor
for fan 36 would be started, and the. damper.
shifted to. connect fan 36 with conduit 8.

‘A precisely similar arrangement is shown at the
other end-of the tunnel, and corresponding parts
are indicated: by primed. reference “characters.
However, at the right-hand end.of Fig. 4 the fresh
air fan. is opérating. and. is in communication



2,427,075

5

with the duct 10, while the exhaust fan is stopped
and is shut off from the conduit by damper 44’.
The air flow is reversed by stopping one motor
and starting the other and by shifting the damper
44’ to the other position.

The air flow in the tunnel is as described in
connection with Fig. 1; namely, one section, the
section shown at the left, is supplied with fresh

air coming in through the mouth 22 of the tun--

nel, while smoke and combustion gases are drawn
off through the roof by conduit 8. In the other
section of the tunnel, fresh air comes in through
the conduit 18, thence into the tunnel, and the
smoke, air and combustion gases leave the tunnel
at the end 24. The air flow in either conduit 8
or 10 may be reversed simply by shifting the
damper 44 or 44’ to the other position and by
starting up one fan and shutting down the other.

It will, of course, be understood that in large
tunnels or duplicate, side-by-side tunnels, several
exhaust fans and several pressure fans may he
used at each end of the tunnel, in installations
duplicating the installations deseribed herein, as
may be required to supply sufficient cubic feet
of air per minute, in accordance with the number
of cars and trucks that the tunnel is designed to
handle.

The tunnel construction, and the method of
tunnel ventilation, of the present invention, are
of general application, and may be used in other
types of tunnels, such, for example, as subways
and railway tunnels.

Various details of construction and operation,
which will be readily understood by those skilled
in the art, are not shown in detail in the drawings,
which, as has been said, are largely diagram-
matic.

While the preferred ways of carrying out the
invention have been illustrated, it should be un-
derstood that the disclosure is illustrative and
not restrictive of the invention, and that it may
be carried out in other ways.

We claim as our invention:

1. A traffic tunnel, provided with a pressure duct
and an exhaust duct, both located in the upper
portion of the tunnel, each duct extending only
“for a portion of the length of the tunnel and each
being in communication with its adjacent por-
tion of the tunnel, the two ducts together ex-
tending for substantially the full length of the
tunnel, said- ducts being independent of each
other, whereby air under pressure in the pressure
duct cannot flow through into the exhaust duct,
means for supplying air under pressure to said
bressure duct, and means for exhausting air and
gases from said exhaust duct.

2. A trafiic tunnel, provided with a pressure
duct and an exhaust duct, both located in the
upper portion of the tunnel, each duct extending
ouly for a portion of the length of the tunnel
and each being in communication with its adja~
cent portion of the tunnel, the two ducts together
extending for substantially the full length of the
tunnel, said ducts being independent of each
other, whereby air under pressure in the pressure
duct cannot flow through into the exhaust duct,
means for supplying air under bressure to said
pressure duct, means for exhausting air and gases
from said exhaust duct, and means for effecting
a reversal of gas flow in said pressure duct, where-
by, in the event of fire or other necessity, gas and
smoke can be exhausted through this duct,

3. In a ftraffic tunnel which is provided with
independent pressure and exhaust ventilating
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tending only for a portion of the length of the
tunnel and each duct being in communication
with- its adjacent portion of the tunnel, the
method of ventilating such a tunnel, comprising
exhausting gas and air from one section cof the
tunnel through the exhaust duct, thereby caus-
ing fresh air to flow into this section of the tunnel
through the adjacent open end thereof, and sup-
blying fresh air under pressure to the other sec-
tion of the tunnel through the pressure duct,
thereby causing air and gas in said other sec-
tion to pass out of the tunnel through the other
open end thereof.

4. The method as set forth in claim 3, com-
prising the additional step of reversing the air
flow in the pressure duct in the event of fire or
other necessity in the adjacent portion of the
tunnel.

5. In a traffic tunnel which is provided with
independent pressure eand exhaust ventilating
ducts in the upper part thereof, each duct ex-
tending only for a portion of the length of the
tunnel and each duct being in communication
with its adjacent portion of the tunnel, the meth-
od of ventilating such a tunnel, where the tunnel
is handling one way trafic, comprising exhaust-
ing air and gas from that section of the tunnel
handling entering traffic, through said exhaust
ventilating duct, fresh air meanwhile enfering the
tunnel with such traffic, and supplying fresh air
under pressure to the other section of the tunnel,
through which traffic leaving the tunnel is pass-
ing, the air and exhaust gas meanwhile leaving
the tunnel with the traffic leaving the tunnel, the
flow of air and gas.in both sections of the tunnel
being in the same general direction as the flow
of traffic in both of said sections of the tunnel.

6. The method as set forth in claim 5, compris-
ing the additional step of reversing the air flow
in the pressure duct in the event of fire or other
necessity in the adjacent section of the tunnel,

7. A traffic tunnel, comprising independent ven-
tilating ducts, each located in the upper portion
of the tunnel and each extending only for a por-
tion of the length of the tunnel and each being
in communication with its adjacent portion of the
tunnel, said ducts being independent of each
other, whereby air under bressure in the pressure
duct cannot flow through into the exhaust duct,
a pair of fans, one g bressure fan and the other
an exhaust fan, positioned near each end of the
tunnel, in cooperative relation with the ventilat-
ing duct at that end of the tunnel, the fans of a
given pair of fans being alternately operable, so
that only one fan of each bair is operated at a
time, and means including dampers for selectively
connecting one of each pair of fans to the adja-
cent ventilating duct.

OLE SINGSTAD.
HERBERT G. CRUTHERS.

REFERENCES CITED

The following references are of record in the
file of this patent:

UNITED STATES PATENTS

Number Name Date
297,835 Palmer _________.___ Apr. 29, 1884
1,643,868 Woll ________ . ___ Sept. 27, 1927
1,731,289 Blair .______________ Oct. 15,1929
1,297,191 Lepley o Mar, 11, 1919
1,665,039 Montgomery _________ Apr. 3, 1928

FOREIGN PATENTS

Number Country Date ‘
340,666  France ......o.oe... July 13, 1904




