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15 Cla.lms.

This invention relates to improvements in air-

| distributing apparatus for ventilating systems,

~and pertains particularly to that type of air-

. distributing apparatus in which the ventilating

air is introduced into an enclosure through a per-

| Jforated or otherwise apertured panel of large

area in comparison mth the ordmary ventﬂatmg
- grille. :

- Air-distributing apparatus of the above type
in which a plenum chamber is separated from

‘of sheet-like apertured members in'spaced par-
allel relation with each other has recently been
commercially adopted and is now widely used fQr
distributing . conditioned - air in closed 'VEhIClES
" especially in railway coaches and motor lmse:.a.l

The construction is equally useful in architectural
installations and has been used in this environ-
ment. The plenum chamber is senerally located

. overhead and the double panel air distributor

 forms at least. a portion of the ceiling of the

15

Some of the materml may s1ft through the per-

forations of the distributing panel to the annoy-

ance of persons below. Experience has also
shown that air filters erdmarlly prov1ded to clean -
the . ventilating air are incapable of removing
more than a fraction of the air-borne particles.

This is primarily because the space available for

conditioning equipment is generally so limited as

" to provide insufficient area for adequate air fil-
10
the enclosure to be ventﬂated by a double panel.

ters and the air passes through the filters at &

relatively high velocity, carrying dirt particles
which would, at lower velocities, be removed.

" The air available at ventilating intakes in rail-
way vehicles is always. heavily. laden with par- .

ticles of soot, cinders and tiny tar droplets.: The

" combination of these materials forms a sticky
- mass which accumula.tes rap1d1y and is. remeved
- with difficulty.

20

enclosure. The upper panel, which is not visible

from below, is usually provided with a relatively .

sma.ll number of holes and is known as the con-
trol panel since it functions, due to the limited
, prepertmn of open area, to restnct the flow of

25

It is desirable, for the abeve reasons to- dlffuse

the air passing through the control’ panel as

thoroughly as possible to reduce its velocity be-
fore it reaches the distributing panel for final

- distribution, and to increase the:efficiency of the

‘air from the plenum. cha.mber into the enclosure -

below, thus maintaining an appreciable super-
atmospheric pressure
throughout the volume of the plenum chamber.
Under such conditions it is possible'to distribute
the air "frem the plenum chamber into the en-

closure in accordance with predetermmed speci--
fications by selectively varying the number -
"and/or size- of openings in the different ZOneSs.

of the control panel

panel, forms the ceiling of the enclosure as well
as the final outlet of the air distributor, serving

to screen the control .Janel Wthh is generelly un-

sightly.
It is desirable to cause the air to dlﬁuse slowly

substantially uniform -

30

4
? of the ﬁlter-dlﬁuser assembly of this invention; .

through the distributing panel into the room.
Experience -has shown that air passing through

the openings in the control panel does not spread

45

air-filtering equipment by the prowsmn of sec-
ondary filters operating at low air velocity to

remove substantially all forelgn matena.ls from

the ventilating air. |
- The object of this invention is, aecerdmgly, to

| prowde effective means for diffusing the air pass-

ing through the control panel openings and to |

| pro\nde efficient means for filtering the ventilat-

35
A perforated facing mem- .
ber, generally “referred to as the distributing-

sufficiently to prevent impingement of the air -

stream against the perforated facing member at-

high velocity with the result that there is a tend-
ency of draft formation at localized areas and
foreign .materials carried by the ventilating air
qmckly build up in the said localized high ve-
- locity areas.
since these aceumulatlens are visible from below

and aggravate the generally unclean condition.

of the exposed surface of the d1str1but1ng panel

50

The result is- an unsightly ceﬂmg ,

5

5

_unit;

ing air at low velocity. Thus, the ultimate aim
is to prowde apparatus eapa.ble of delivering clean
air to an enclosure without concomitant draft
formation. = A further obJeet is to combine the-
diffusing means and the ﬁlter means in & s1ngle
dual purpose element. . |

In the accompanying dra.wmgs |

Pig. 1 is a perspective view, partly in sectmn

 Fig. 2 is a plan Vlew of an air- d1str1but1ng .-

PFig. 3 is a sectmnal v1ew taken at 3-——3 of Fig.2;
‘Fig. 4 is an enlarged sectmna.l wew taken at
d—4 of Fﬁg
"Fig.bisa seetmnal view taken at 5——5 of Fig. 2;
Fig. 6 is a perspective view of-the pref erred
form of the filter-diffuser element; .
Fig. 7 is a fragmentary plan view of the mate-

rial used in the pref erred embodunent of the ﬁl-
ter-diffuser; -

Fig. 8 is a fragmenta,ry sectmnal wew of the

preferred filter-diffuser material, and

Fig, ] 9 1s a perspective v1ew partly 1n seetmn

1




> ' .
of a combined acoustical treatment and air-dis-
tributing and air-filterinz construction.

Although one form of the invention is illus-

trated and will be described as embodied in a
railway car, it will be clear that the construc-
tion is equally well adapted for use architec-
turally. 'The most severe conditions are encoun-
tered in railway car and vehicular ventilation
generally and it is for this reason that the in-
vention has been developed and embﬁdled in this
particular environment.

The general alr—dlstnbutmg constructmn to

which the invention is adapted is illustrated and
described in Norris Patent 2,172,944 dated Sep-

tember .12, 1939, and Reynolds Patent 2,172,851
dated September 12, 1939. A plenum chamber
I is formed in the clerestory of a railway car,
the upper portion of which is shown in ‘Fig. 1,
the air-distributing construction being installed
between the plenum chamber and the passenger
space. This construction is conveniently made
up of a number of distributor units 2 which may

10

15

20

be fabricated in a shop and installed as a unit in

the railway car framework. Each distributor
unit comprises a perforated distributing panel 3,

the imperforate control panel 4, side frame rmem- -

bers 9 and the filter-diffuser and air flow control
apparatus located between the distributing and
control panels. The distributing and control
panels may be sheet metal, pressed wood board,
or other self-sustaining sheet material. Distrib-
uting panel 3 includes a removable section 6
which provides access to the filter-diffuser ap-
paratus for inspection and replacement of the
filter element. This section is slightly shorter

25

30

35

- In width than the main part of the distributing
panel- as shown in Fig. 5, to permit shifting =

slightly to remove the edges from under moldings

8 in removing the section. The distributor unit
1s secured to’ carlines T in any suitable manner.

moldings 8 serving to conceal the joints with the

‘half-deck portions of the railway car.” A thick-
ness of insulating materiajl 9, prefera.bly provided

with an air-impervious lining t0, is disposed sub-
jacent top 11 of the railway car.

2,251,663

supported by removable section 6 by means of
leaf springs 21. A suitable grid 22 of metal rods
may be provided either as a part of the filter or

- &S & permanent part of the apparatus to prevent

bulging of the filter body upwardly. Where only
small openings are provided in the control panel
4, it is necessary to maintain a space between the
control panel and the filter-diffuser element, as
shown, so that the air may enter the filter at all
points upon the exposed surface thereof.- Such
spacing would not be required if the control panel
opening area approaches that of the exposed

face of the element. |
Openings 23, Fig. 5, are pronded in the control

panel to permit passage of air from plenum
chamber { downwardly into the filter-diffuser
and means are provided for regulating the rate
of flow of air through these openings. 7This con-
trol means may assume a variety of forms, the
particular structure shown being of the sliding
shutter type. ~Shutter plates 24 are provided
with openings 29 corresponding to openings 23
in the control panel. A {friction washer 26 is
fastened to the control panel in register with a
small central opening 21. Stem 28 of lever 29
passes through opening 21 and hole 30 in filter
11, the slotted lower end of stem 28 being avail-
able for adjustment from below. A screw driver
may be inserted through a perforation of the
distributing panel for this purpose. Pins 31 and
32 and links 33 cooperate with rotatable lever
member 29 to slide shutters 24 in guides 34 to
thereby control the flow of air through openings
23. Washers 3% and 36, spring retainer 37 and
spring 38, all held in position on stem 28, operate
to urge the cross portion of lever 29 against fric-
tion washer 26. The lever is thereby prevented
from turning after adjustment of the shutters

~ has been completed.

40
is composed of a number of superposed layers of
- expanded fibrous sheet material, coated with a

The particular filter-diffuser element l'l shown

suitable tacky substance, as disclosed in Walton

. Patent No. 2,070,073, dated February 9, 1937.

49

Channel members 12 extend transversely of the

car and span the space between the control panel
and the distributing panel. The upper flanges
of these members are secured to control panel 4,
as by screws 13, or by welding if the control panel
i1s metallic. The lower flanges overlap the edges
of distributing panel 3 adjacent the removable
section 6 as shown in Fig. 4. This arrangement
offers supporting means for the removable dis-
tributing panel. section, as by channel 14 and
screws 19, snap-on moldings 16 being used to
conceal the screws. As shown in Figs. 1 and 4,

the lower portions of the webs of channels 12 are'_
generously perforated. The perforations should -

be at least 14 inch in diameter and sufficient in
number to render this portion of the channel at

least 80% open. 'The filter-diffuser element 1

is retained in position between channels i2. This
element is in the form of an interstitial body
which has unbound edges which permit flow of
alr entering the face of the cartridge laterally
from the edges as well as downwardly through
the element. 'The multiplicity of passageways
through this body are omnidirectional, that is,
they extend in haphazard manner in every di-
rection. Stops 18 limit upward movement of the
filter-diffuser element. Stops 19 prevent side-
-wise movement and prevent by-passing of air
around the element 11.. The filter body is sup-

poried by apertured plate 20 which, in turn, is

o0

99

-general plane of the. individual layers.

Although the invention is not limited to the use
of this particular form of filter-diffuser and other
materials, such as spun glass or hair, serve the
purposes of the invention, it is preferred because -
of its high filtering efficiency and because of the -
advantageous diffusing effect of the multiplicity

of angularly disposed deflecting surfaces. Sub-
stantially all of the surfaces shown in the de-
tailed view of the expanded fiber material (Fig.
7) are angularly disposed with respect to the
indicated in the sectional view. of. PFig. 8.
The numerous flat surfaces 39 form a multiplicity

- of baffles against which the air strikes and which

60

65

9

tend to turn the air stream from its downward
course. Air passing through the openings in the
control panel is deflected and caused to flow hori-
zontally through the perforations in channels 12,

displacing the air immediately preceding. it in the
space between control panel 4 and distributing
panel 3 and causing the air to move downwardly

through the distributing panel evenly through-

out the area thereof. A portion of the air is

permitted to pass downwardly through the filter-
diffuser and into the enclosure through panel
section 6. If a filter element of spun glass, hair
felt, or other similar material is used, perfora-
tion of supporting plate 28 should be restricted

to provide an open area of less than about 10%

of the total area to create an air cushion just
above it in the element and cause the desired
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portion of the arr stream to turn from vertical

- to horizontal.
When the ﬁlter-dlﬁuser element has trapped

sufficient dirt to make its replacement desirable,

snap-on moldings. 16, screws 19 and channels 14
. are dismantled and panel section 6 is lowered. .

‘The element may then be removed and cleaned

or discarded and a fresh one substltuted The
unit is then reassembled. -

If air diffusion is desired W1thout the ﬁltermg

speration, expanded thin sheet metal may be
used as well as the fibrous sheet material to form
cartridge 11. In such case the expanded mate-
rial should not be coated with a tacky substance.
The mesh of the material should be sufficiently

open. to prevent clogging of the diffuser with dirt
This con-
struction may be suitable where the air delivered

accumulating: with extended use.

to chamber 1 is substantially free of foreign ma-
terials. Obviously, frequent replacement is nof
required where a non-ﬁltermg diffuser is em-
ployed.

The a1r-cond1t1on1ng apparatus used to supply

: ventilating air to plenum chamber [ .will ordi-

narily include an air filter. While this is not

- hecessary when my ﬁlter-dlffusers are used, it is
desirable to remove the bulk of the dirt from the

air by such primary filters to théreby render it

unnecessary to change the filter-diffuser ele-

ments installed as part of the air-distributing ap-

| paratus as frequently as would be required if

these secondary filters were used alone. . A filter

element approximately 19 inches long by 5 inches -
wide and 2 inches deep. will serve a distributing
panel approximately 8 feet long by 2 feet wide.

- under ordinary railway Ventllatlon practice. An
opening approximately 3 inches by 17 inches Or,
its equivalent may be provrded across this panel

and the cartridge arranged under it in the man-

ner described. In architectural mstallatlons
where the volume of air per square foot of air

'absorbmg pad. For:  example,

‘chamber 48 from duct 41. Ti |
room through the filters and apertured members -

pads.
eral apertured members instead of the sound-

members marked “A” may -carry filters while
the remainder carry sound absorbing pads.
Ventilating air is supplied

A, Since a large filter area is used, the venti-

10

15

lating air is thoroughly cleaned before entry into

the room. The filters may readily be removed
and replaced by drawing the supporting mem- .

ber downwardly and away from legs of the fur-
ring strips.
accordance with the air requlrements within the

‘room, larger volumes of air being supplied ad.]a-
‘cent outside walls to compensate for heat losses.

- through the wall and 1nﬁ1trat1on of air,

20

25

30

I claim:
1. In 4 Ventllatmg system an enclosure to be
ventilated, means forming a plenum chamber ex-

tending superjacent said-enclosure, the floor of
said chamber having one or more opemngs there-
in, means for continuously supplying ventﬂatmg |

air to said chamber, and an interstitial body as-

- sociated with each said opening in sald floor of

sald chamber without said chamber, said body
having connected  latefal and vertical passages
and being so arranged with respect to said floor

of said chamber and so constructed that air from

- sald chamber is' caused to flow vertically into

said body and at least a substantial portion is

- caused to passlaterally therefrom.

. 2. The construction of claim 1. in+whlch sald'
- 1nterst1t1a1 body oomprlses a body of ﬁltermg

material. ~
3. In a Ventllatmg system an enclosure to be

ventilated, means forming a plenum chamber

" extending superjacent said enclosure, the floor

40

dlstrlbutor required may be less than in the rail- | "

R way car, & single unit of the above dlmensmns

would be capable of serving a greater span.. Due

to the low resistance characteristics of the ex- .

panded sheet material type of filter, it is possible
to handle a larger volume of air when this par-
ticular material is used than it is when the ordi-
nary fiber fiiter is employed. Thus the employg

ment of the particular type of filter shown in

Figs. 6 to 8 results in efficient distribution of the
. air over the dlstrlbutmg panel with a minimum

" number of ﬁlter diffusers for a partlcular en-

closure.
- .. A combined acoustlcal treatment and air dis-
tributor embodying the invention is shown in
- Fig. 9. The air-distributing construction, desig-
nated generally by the numeral 40, is suspended
~ below ceiling 41 of the room by means of ex-
paned web I-beams 42..
~ supported by beams 42 and, -in turn, support
flanged apertured members 44. These flanged

members are conveniently formed from perfo-
‘rated sheet metal to simulate tiles.

| The flanges
on the two ends of the members are adapted to

be inserted between the spring legs of furring

Furring strips 43 are

of sald .chamber hawng one or more openings

therein, means for continuously supplying venti-

lating -air to said chamber, an interstitial body
associated with each said openmg in said floor of

‘said chamber without said chamber, said body -
‘having connectted lateral and vertlcal passages
and being so arranged with respect to said floor

of said@ chamber and so constructed that air

- from said chamber is caused to flow vertically

into said body and at least a substantial portion
is caused to pass laterally therefrom, and a fo-:
‘raminous sheet-form member spaced inwardly .
. from said floor of said chamber with respect to

"~ said enclosure and covering said interstitial body.

Ny

4. In a ventilating system, an enclosure to be
ventﬂated a partltlon of air-impervious mate-

- rial spaced from a wall -or ceiling of said en-

closure to form a chamber between said parti-
tion and said wall or ceiling, said partition hav-

the apertured:

to the plenum
This air enters the

-The filters may be distributed In -

Filter elements 46 are arranged on sev-

-

" ing one or more openings therein, means for con- =

6H0

tinuously supplying ventilating air to said cham- .

~ber, a foraniinous-sheet-form member substan-

65

strips 43, suitable beads being provided to insure

| - gripping ,of ‘the flange by the furring strip.

- Sound- absorbmg pads 45 are disposed on the

apertured members, the edges of the pads abut-
These pads are .

. ting the flanges of the member.

.. impervious to-the passage of air. Fibrous sound-

- .-absorbing material, such as hair felt or shredded.
' wood fibers having a wrapping of air-impervious, -
15

- sound-transparent sheet material form suitable

tially coextensive with said partition'and spaced

| mwardly thereof with respect to said enclosure,
-an interstitial body associated with each said
opening in said partition and disposed between

and spaced from both sald partltron and said
foraminous member and means for conducting

air passing through each opening in said parti-

tion from said chamber into the associated inter- -

stitial body, said body having connected lateral

‘and vertical passages whereby at least a portion

of the air from said chamber ﬂowmg Vertlcally

~ into said body IS caused to pass laterally there-

from. - -

D. In a ventﬂatmg system an enclosure to be X




4

ventilated, a partition of air-impervious mate- .

‘rial spaced from a wall or ceiling of said en-
closure to form a chamber between said parti-
tion and said wall or ceiling, said partition hav-
ing one or more openings therein, means for
continuously supplying ventilating air to said
chamber, means for controlling the rate of flow

of air through said openings in said partition, a

foraminous sheet-form member substantially co-
extensive with said partition and spaced in-
" wardly thereof with respect to said enclosure, an
interstitial body associated with each sald open-
ing in said partition and disposed between and
spaced from both said partition and said forami-
nous member, said body having an area greater
than that of the opening with which it is asso-
ciated but substantially less than the area of
- said foraminous member, and means for con-
ducting air passing through each opening in said
-partition from said chamber into the interstitial

body associated with said opening, said body hav- -

ing connected - lateral and vertical passages
whereby at least a portion of the air from said
chamber flowing vertically into said body 1is
-~ caused to pass laterally therefrom.

6. The construction of claim o in which said

interstitial body comprises a body of filtering
material, -

7. In a ventilating system, an enclosure to be

- be ventilated, a partition of air-impervious mate-
rial spaced from a wall or ceiling of sald en-
closure to form a chamber between said parti-

tion and said wall or ceiling, said partition hav-

ing a. plurality of distributed openings therein,

means for continuously supplying ventilating air

to said chamber, a filter cartridge having a mul-
tiplicity of omnidirectional intercommunicating
passages therein and disposed without said
chamber at each of sald openings, means for
confining the air from said chamber passing
through said -openings and conducting it into
the contiguous filter cartridge, and a foraminous
‘sheet-form member substantially coextensive

with said partition and spaced inwardly there-

from with respect to said enclosure in the direc-
tion of air flow through said openings a distance

‘sufficient to accommodate said filter cartridges
between

ed that air may flow from the interior thereof

laterally therefrom into the space between said

partition and said foraminous member surround-
ing said cartridge. |

8. In a ventilating system, an enclosure to be
ventilated, a perforated dlstrlbutmg panel hav-
ing an opening therein, said distributing panel
being spaced below the ceiling of said enclosure,

- & control panel of air-impervious material spaced

between said distributing panel and said ceiling,
sald control panel having an opening therein in
register’ with said opening in said distributing

panel, means for continuously supplying venti-

lating air-to the space between said control panel
~and said’ ceiling, a panel section removably
mounted in said opening in said distributing
panel, a filter cartridge having a multiplicity of
omnidirectional intercommunicating passages

therein and disposed subjacent said opening in

said control panel, air-pervious supporting means.

adapted to retain said cartridge in position and
permit air entering said cartridge to pass later-
ally and downwardly from said cartridge, and
means for confinihg the air passing through said
~opening in said control panel and causing.it to

2,251,663

said supporting means being arranged to provide

ready access to said filter cartridge whereby said

cartridge is readily removable.
9. The construction of claim 8 in Wthh the

'_remova.ble panel section is perforated.

10. The construction of claim 8 and mcludmg

. means associated with said opening in said con-

10

~ trol panel for regulating the rate of flow of air
therethrough.

11. In a ventilating system for an enclosure
having a ceiling, air-distributing apparatus com-
prising a plenum chamber extending subjacent
said ceiling, a plurality of air-distributing units .
arranged in a plane to form at least a portion of
the floor of said plenum chamber, and means for
continuously supplying ventilating air to said
plenum chamber, each of said units comprising a

- sheet-like control member having one or more

20

20

omnidirectional

openings therein, and- adjustable valve means
for controllmg the rate of flow of air through
said opening .or openings in said control mems-
ber, a perforated sheet-like distributing member
spaced interiorly of said control member, a body
of filtering material having a multiplicity of
intercommunicating passages

- therein and arranged between said control mem-

30

40

said partition and said foraminous
member, said filter cartridge being so construct-

o0

89

60 .

65

70

ber and said distributing member for diffusing
and filtering ‘the air passing from said plenum
chamber through said opening. or openings in
said control member, said body of filtering mate-
rial extending over only a portion of the area of

said control member whereby air entering said

body may flow from the interior thereof laterally
therefrom .into the space surrounding said fil-
tering material, said valve means being adapted
to be manipulated from within said enclosure.

12. In a ventilating system, an ericlosure to be
ventilated, a perforated distributing panel spaced
interiorly from the ceiling of said enclosure, a
control panel of air-impervious material spaced
between said distributing panel and said ceiling,
said control panel having an opening therein,
means for continuously supplying ventilating air
to the space between said control panel and said

- ceiling, means for controlling the rate of flow of

air through said opening from said space be-
tween said control panel and said ceiling, and
means for diffusing the air passing through said
opening, said diffusing means comprising guide
members depending from said control panel on
opposed sides of said opening and having the
lower portions thereof pervious to flowing air,
and a body of superposed layers of expanded
sheet material between said guide members and
spaced below said control panel, said guide mem-
bers and said body of expanded sheet material

being so arranged that air passing through said

opening is caused to pass into said body of ex-
panded sheet material.
13. The construction of claim 12 in which said
expanded sheet material is of fibrous comp051tlon-
and is coated with a tacky substance.

14, In a ventilating system, an - enclosure to
be ventilated, a partition of air-impervious mate-
rial spaced from a wall or ceiling of said en-

closure to form a chamber between said parti-

tion and said wall or ceiling, said partition hav-
ing an opening therein, means for continuously
supplying ventilating air to said chamber, a per-
forated panel substantially coextensive with said
partition and spaced therefrom in the direction

of air flow through said opening, and air-diffus-
ing means associated with said opening and ar-

- ranged between said partition and said perfo-

enter sald filler ca.rtndge, sald panel section and 75

rated panel, said air-diffusing means . compris-
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ing a body composed of 2 plurality of layers of through said opening in said control member, &
uncoated expanded sheet metal. | - perforated sheet-like distributing member spaced
15. In a ventilating system for a railway car, below said control member, means for filtering
air-distributing apparatus comprising a plurality and diffusing air passing from said ‘plenum
of panel units arranged in a plane extending be- 5 chamber through said opening in said control
tween the half deck portions of the car to form  member, said last-mentioned means being ar-
a plenum chamber within the clerestory thereof, ranged between said control member and said
and means for continuously supplying ventilat- distributing member and comprising & body com-
ing air to said plenum chamber, each of said . posed of & plurality of layers of expanded sheet
units comprising & sheet-like control member 10 material associated with said opening in .said
'~ having an opening ‘therein, adjustable valve control member. - ' |
means for controlling the rate of flow of air . HOWARD H. DARBO.
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