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The present mventmn concerns 1mprovements
in or relating to ventilation for ‘buildings, air-
craft ‘ships and like enclosed spagces.

The object of the invention is to supply air to
a room or chamber or to extract it from a room
or chamber or both supply and extract air in
such a way that no readily perceptible draught
is created even though the air in the chamber
may be changed several times per hour.

The invention consists essentially in providing
a. diffuser or like device which so distributes the
pressure of air emanating from or drawn to the
diffuser that it is substantially uniform at the
level of the heads of people working in the room
or chamber, if anything with a tendency for the
air at such level to move in the opposite direction
to that in Wh1ch the air emerges from or is driven
into the diffuser,

One obJect of the invention is a method of
ventllatlon to bring about the above results while
a further object is a diffuser which enables the
ventilation to be effected in accordance with the
method.

Referring to the drawings:

"Figures 1 and 2 illustrate a sectional elevation =

and half plan of a preferred construction of
diffuser in accordance with the invention.

Figures 3 and 4 illustrate a plan and side view
of a form of screen device as employed in the
diffuser illustrated in Figures 1 and 2, and

_Figures 5 and 6 illustrate in plan and side view
an alterna,twe form of screen to that 111ustrated
in Figures 3 and 4,

Flgure 7 illustrates a section of a diffuser with
a different form' of screen to that 1111.strated in
Flgures 3 to 6.

Fxgure 8 illustrates by way of example diffusers
as used in practme to ventilate a room.

Flgure 9 illustrates a diffuser for extracting air
from a room.

“Referring to Figure 8, i | represents an air con-
dauit through which air is fed from a blower 12
to conduits 13 and (4 which conduits terminate
in diffusers {5 and 1§ such as illustrated in Fig-
ures.1, 2 and 7 and described more particularly
herelnaftel These diffusers are arranged at a
convenient height above the floor on which
dev1ces such as 17 and {2 are located at which
operatlves work. Such devices, for instance, in
a laundry. may be washing or ironing machines
from which clouds of steam may emerge when in
use. In such a case the heighf of the diffusers
{5 and 16 from the floor 19 might be bétween 7
and. 10 feet while the operatives’ he1ghts when
standing would be about five to six feet. The
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diffusers 15 and 16 serve to distribute air from

the conduit i1 in such a way that the’ pressure
exerted along surfaces at a constant distance
from the outlet end of the diffusers is slightly less

< atthe axes 22 and 23 of the diffusers that it is, for

instance, at points lying on extensions of the
peripheral walls 20 and 21 of the diffusers.

In diffusers according to the invention as tested
by smoke tests although the actual movement of
air is practically imperceptible to the operatives,
it can be noted that there is a definite upward
movement of the air along the axes 22 and 23
about eighteen inches above the floor to within
o few inches of the outlet ends of the diffusers
where it meets the air from the central part of
the diffuser. This has the effect that escaping.
steam from devices 17 and {8 is drawn upwards
and so away from the faces of the users. ’

The arrows indicate generally the direction of
flow of air. It will be noted that this effect is
quite contrary to what would be expectéd and
also that what would happer if the diffuser was
of the conventional type that is to say not fitted
with a special screen such as illustrated in Fig-
ures 3 to 6 in detail, or as shown in Figures 1, 2, 7
and 9 in position. It will be obvious that with air
continuously flowing into the room. there will be
a tendency for the pressure in the room to rise
unless means are provided for permitting the
escape of the air. It of course frequently happens
in many cases that the air escapes under doors,
chimneys or the like, although special suction
means may be provided as illustrated in Figure 9
and shown.in position in Figure 8 under the ref-
erence 24. 'The effect of such suction device fitted
ags illustrated in Figure 8 is to draw air out of the
room but at a substantially uniformly distributed
pressure over a wide area at a distance of a foot.

~or so from the suction device the actual move-

ment of the air being almost imperceptible. It
is therefore possible by means of this invention
to effectively ventilate & room and to abstract
therefrom steam or noxious gases by driving
them away from the faces of the operatives who

. may be working immediately below the diffusers

through whieh air is fed to the chamber. The
diffusers must be such: as to permit an adequate
flow of air for instance to change the whole of
the air in the room five or six times per hour
while at the same time ensuring that there is
negligible draught effect.

The reference to the movement of the air bemg,
“almost imperceptible” is intended to convey that
the normal means for testing such movements
such as feeling, movement of light solid sub-
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Sstances or deflection of thin paper or the like,
does not show any response, but smoke, steam or
the like visible means having a specific gravity
not appreciably greater than that of air to enable
the direction of movement to be observed.

Figure 7 illustrates a construction of the dif-
fuser which was found to give quite satisfactory
results. The main part of the diffuser is a well
known construction consisting of a series of
nested truncated cones 25, 26, 27, 28, 29, 30 and
31 so arranged as to form diverging passages
from the axis 32 to the outer peripheral wall 33.

The inner ends of the truncated cones ter-
minate on a surface 34 concave with respect to
the conduit through which air is received.

Conveniently the base of the central cone is
furthest from the plane 3§ in which the conduit
37 to which the diffuser is attached terminates,
while the base of the other cone is successively
nearer to the plane 36 with the base of the outer
cone nearest as shown. '

" The sloping surfaces of the cones and their
dimensions are such as to provide diverging pas-
sages of widths more or less equal.

A'wire screen 35 formed so as to have a coarse
mesh and shaped to conform with the surface
34 is fitted so as to lie on the inner ends of the
cones 25 to 31.

It is important that the screen should not
unduly restrict the total quantity of air flowing
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through the diffuser and for that reason the .

dimensions of the wire preferably lie between the
following limits, namely, 18 to 22 S. W. G. wire
and 7 to 10 meshes to the inch for the coarseness
of the screen: The best results attained for ordi-
nary room ventilation were with a wire mesh
screen of 21 S, W. G. woven to provide 7 meshes
per linear inch although a wire of 19 S. W. 3.
woven to provide 9 meshes to the linear inch also
serves well. .

The apertures in the screen are small in com-
parison with the gaps between the inner ends of
adjacent plates. The mesh of the screen how-
ever, is not critical over a wide range but is limited
by considerations of efficiency. Thus with an
inlet diffuser discharging from a height of 40
feet an average linear velocity of 1000 feet per
inch at substantially uniform distribution at head
level is attained if the gauze has 6 meshes per
linear inch. If the diffuser is arranged at a more
normal level of 7 to 10 feet and the rate of dis-
charging has an average velocity of 600 feet per
inch then an 8 mesh gauze is satisfactory. For
a diffuser -discharging at mouth level at a rate

of 200 feet per minute for example, for the”

ventilation of noxious gas, 20 mesh gauze is suit-
able. In the latter case it is preferable to provide
in the diffuser means for cleaning the fine gauze

such as g rotary brush acting on that face of the

gauze which faces the direction of air flow.
It will be apparent that if a different form of
distribution is required this result can be achieved

by varying the mesh of the gauze so that the’
finest gauze may be at the periphery and the
mesh becoming coarser at the successive chan- -
nels until the coarsest mesh is reached at the
the -
variations in the mesh depend upon the effect it -
is desired to produce provided that those varia- :

central channel or vice versa. Naturally

tions are not sufficient to interfere with the gen-
eral direction of air streams which is an integral
part of the present invention. Instead of the

cones 25 to 31 it will be clear that the passages

or channels may be formed in other ways. ¥For
instance, instead of the cones heing of circular
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‘section they might be elliptical or polygonal.

Preferably they are symmetrical about a common
axis but this is not essential,

Referring to Figures 3 and 4 a different con-
struction of screen is provided in place of the wire
mesh screen of Figure 7. This screen consists of
a numper of frusto-conical strips 31, 38, 29, 49, 31
and 42 formed of metal, plastic or similar ma-
terial and secured together ‘on curved wires or
rods which are substantially radial in plan view.

In Figures 1 and 2 the screen illustrated in
Figures 3 and 4 is shown located in a diffuser of
similar construction except for the coarse wire
screen to that illustrated in Figure 7 from which
it will be seen that the frusto-conical strip 37 is
arranged to lie between the cones 30 and 3{ and

to have an inclination intermediate the inelina~-

tion of the two cones 30 and 31. Similarly, the
strips 38, 39, 40, 41 and 42 are arranged to lie
intermediate the pairs of cones 30 and 29, 23
and 23, 28 and 27, 27 and 26, 26 and 25, respec-
tively, and in which case the inclination is such
as to have an inclination intermediate of the
walls of the cones on each side of it so as to
offer the smallest dimension, namely, the thick-
ness of the metal of the strip to the flow of air.
Preferably the position of the strips is not on the
mid-way point between two walls but nearer to
the outer wall the distance from the two walls
conveniently being in the ratio of 2 to 1. The
width of the strips 37 to 42 is a small fraction
of the length of the passages between successive
cones.

With this arrangement the resistances to air
flow is very much reduced compared with the
wire screen of 35 but the same general effect as_
regards the air circulation to that in rooms fitted
with the diffuser of Figure 7 is obtained so thai
there is an upward current helow the diffuser
when .air is being blown into the room from ths

- diffuser at a comparatively short distance from

the diffuser. .

It will be noted that there is no frusto-conical
strip shown in the central passage of cone 25. By
reference to the plan view in Figure 2 it will be
seen that the radial wires 43 extend into the.
centre and across the central passage thereby
exercising the required screening effect which in
respect of the other passages is mainly provided
by the frusto~-conical strips.

As the diffusers are made in widely dlﬁenng
sizes according the purpose for which they are
used being fitted to ducts from as small as 13

. inches diameter to as large as 5 inches diameter
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the number and disposition of the frusto-conical
strips may be varied to ‘suit circumstances . and
Figures 5 and 6 illustrate a construction in which
as many as 11 frusto-conical strips 43 to 53 may be
employed for a diffuser which is assumed to be
made up of 7 frusto-cones shown in chain dotted
lines 54, 55, 58, 57, 58 and 58 in Figure 6. In this
case it will be noted that there are two strips
between every pair of cones except cones 59 and .
€0 where there is only one strip 53. The exact
number in any particular case will be adjusted
according to circumstances. Generally speaking .
the spacing of the parts should be such that he-
tween adjacent strips or between strips and the
adjacent walls of the frusto-cones the maximum

‘spacing should not exceed one inch and as g

minimum should be not less than % of an inch.
Actually one or at the most two divisions have
been found to give the most satisfactory results
in the majority of cases.

In the construction of Figures 3, 4, 5 and 6 the |
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frusto-conical strips may be secured to radial
Supports;-if-of: metal by brazmg and the parts

tothe. chfquer ‘or
b o) of mmphﬁcatmn-- inh ‘construc-

Joosely-fitted in
isecuredithereto.:

iay be Figidly

tionras showrin Frgure 4;the friusto-conieal strips #

e ewchmadé up:of: a ‘number ‘of -parts ‘extend-
Ingbetween:adjacent radial:tods 43 1€aviig 'gaps
8% by -which - the screen may be fitteéd 16 a dif-
fuser having radiallycdisposed: supporting - plates
‘hetween:the cones:suchias 257to 30. ~Of course |
as-anvalternativeslots ‘could be provided i these
yadial:plates . instead: of dividing” the st¥ip. “As
an. alternative to a series of frusto-conical strips
#nequivalent result may: be attairéd by a spi-

rally shaped. strxp In e1ther case these stnps i

means’ to “thex rad1al spokes 43 ‘Whichi séfve to
space: such -parts-or :strips a desired ‘distance
@part. ©'The spacing of ‘the-strip magy be inereased

aasthe size: oftheductand: the size and: §pacing i

ot ithe:cones forming the bafles incteases ‘while
stillsgiving 1the : desired “effect::of - uniform* dis-
tribution of pressure:over:a widé area’ at 4 short
distance: from" the-outef:end of the‘bafie.

ease:not more ‘than% an ihch-and'in smaller
tases:not more-than:1%:of an inch ‘while" the
thickness of ‘the material ‘forming-the‘strip ean

be &s-thin as:possible having régard-to its me-~ .
chanical. strength -being sufficient -to ensufe the -

strip:will.not be: readlly deformed or deﬂected m
riormal-usage:: - .- .
«iAS.a:-general gu1de to the constructxon of satrs—

factory-diffusers:in.- ‘accordance with'the iriverition .
d&-deseription: will: besgiven: with ‘terminals-of-a

large-size diffuser suitable for fitting:to a duct
of:3'6" dlameter.and.a giffuser sultable for ﬁttmor
15 aduct -of-1%4 -inches. diameter.- .

.3'With-a duct.of:3’'6"": diameter;. 7 bafﬂes in the

-The
width-of the: sttip may be quité :small’in each -

40

shapeiof frusto-cones are provided, the outer ohe &

extending: from. the: cireumferetice- -of the-duét
forwatdsfor 95" and.outwardsto:8'9"’ diameter,

the second -extendmg forwards for 8%’ fromh-a

diameter of 3%0'/-to-a.diameter of 8’ w1th its-open
end ina plane 257 in-front-of the plane-of ‘the
6pen ‘end . of -the- outer bafle, the third extending
forwards for-933%-from'a diameter-of 2'5"-10 2
diameter of 6’9/ with:its:open’-end-in a plane
938!’ .in. front of the plane-of-thefopen end-of
the ‘second ‘baffle, the fourth extendmg forwards
fiom 9547 from a-diameter 20347 $0 a4 diamieter
of-4'8"* with its.open-end-in a plane2%'"iti frotit
of the plane-of the .open -end :of the third:bafls;

the fifth.exteriding forwards for 10, from A
dia.meter of- 13*’-to a-diameter-of -2’97 with-its ’

open— ‘end in a plane-134":-ih front:of the:plané
of. the:open.end:of the: fourth: baffle; the-sixth-ex~
tending - forwards. for 117 -from:-a diameter”of

8%” ‘to a.diameter of 21’’ with-its épen ‘end i1

a ‘plane of 1"+ in front of thesplane- of-the
open end-of the fifth baffle and the-seventh ex=<
tending- forwards -from- 1154 “from a “diameteér
of‘31/2” to-a diameter-of 1154’ withtits openénd
i a plane 7’%:in front of .the plane of theé'open
end:of the sixth baffle. - To such a bafle arrange-
ment- ‘aecording -to ‘the invention,” between “the
bafie. and- nexts inner-baffe:is fitted -a''strip ‘of
frusto-comcal ‘shape - at ~the -inner end of : ‘the

bafiles so'as-to divide the entrance to’ the baffle§ T
into-two parts being nearer to -the outer" bafie = -
than the inner in the ratio of approximately:1t¢

2...The-inelination-of- the cone:to-be such that
the. strip.- lies..s0-as to offer-substantially mini-

mum reslstance to- the arr stream, the depth™ of 0

. PSR L LT e [ES SR EENC S
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fhe s stnp 1n the chre tion of the air st ’ am»being

“three

* my éopending’ application Senal No 54w 942 -ﬁl d

- jadent: dxverglncr passages and d1v1dmg-ineans 1

Wlth a duct of 1%” dlameter 5 baﬁles in the
shape of- frusto-cones are provxded the outer one
s %

‘the second extendmg forwards for %
‘diameter of ‘175" toa diameter of 31"’ with"ifs
opén-end inia plane Y64t i front’ of the plane
cf the open end of the outer bafﬂe, the th1rd

‘plane %4"- in front of the plane ‘of the op h-e

“ithe second ‘bafé;- thé fourth™ exten&fng ]
§ foryy’/ from a-diameter 6f %Z;" %
anieteri of 17% with'its open ‘end 1n a planev”/m”

- invfront’ of “the ‘plane of -the ‘opent end“of “the

third" bafﬂe, the ﬁfth ‘extending forwards for A
feom a'diameter of &% to'a dlameter of 1§7% with
it§'6pen end’ini‘a plane 6™ in front of the plane
of thé open end of ‘the fourth bafile.” ci
- It“$hould be- pomted out that the d1ffuser in
Figures 1 and 7 which is’ “formed- -of a plurahty
of: frusto-conical ‘members 25 to 3I° 1s such*
the-diameter of the inner end off any ‘one member
is Smaller than the diameter of the outer end’ of
the “immediately adacent ‘member. - Preferably
thé axis-of the dlffuser is-in‘line thh the of
the ‘conduit but-this is not essential.’ :
clined it may be desirable to vary the screen
aceording -as:to- whether the: passages dre’ more
ol lessTinclined’ to the ‘direction of air flow from
the ‘eonduit dlthough-actually-it has-been found
that the desired distribution and flow" of air in
acédrdance’ with the invention can-ké produced
with ‘the axis of the condmt at’ nght angle ’to
the axis of -the diffuser. - b
+Ff the method -of vent1lat1on descr1bed is to be
used for theair condltlomng of a room, hea
16 and Tf may be provided:such-as shown in‘
ure-84in-the coriduits-13" ‘and 14 respectlvely, i
this case the déviees {71 and I8 mlght be des
at’ “which clerks are workmg and-the heated :
admittéd taking ‘the course described-does riot
fmpinge- directly upon the- clerks at-the desks bttt
travels round and heats the room-uniformiy: -
RS appliedtion is & contmuatmn

Jiné 19; 1944 now abandoned
Arelaims i
104" -diffuser for ventllatlng and like purposes

comprisifig 4’ plurahty of partltlons -formir ‘

cated at’ thie ihner ends of the paititions which
avé riearest “togéther ‘atid ‘mounted in ‘the inner
ends’ of the 'oassages 1ntermed1ate the inner ed

be broken D' 50 that the ﬁow of air &éro:
outlet end of eaeh of the passages is: substa

dxstance from the" dlffuser “and 1mmed1ately m’
front theleof 1s m uhe opp051te dlreetlon to that
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. 2. A diffuser for ventilating and like purposes
comprising a plurality of partitions forming ad-
jacent diverging passages and dividing means
consisting of a framework of transverse members
narrow with respect to the passages located at
the inner ends of the partitions which are near-
est together and mounted in the inner ends of the
passages intermediate the inner edges of the
passage forming partitions and with their inner
ends flush with the inner ends of the passage
forming partitions, which cause the air streams
through the entrance of the passages to be broken
up so that the flow of air across the outlet end
of each of the passages is substantially unidirec-
tional while the direction of flow at some distance
from the diffuser and immediately in front there-
of is in the opposite direction to that of the air
flowing through the diffuser and to the sides of
the diffuser.

- 3. A diffuser for ventilating and like purposes
comprising a plurality of partitions forming ad-
jacent diverging passages and dividing means
consisting of a framework of elongated strips of
substantially rigid material lying normal to and

mounted in the inner ends of the passages inter- 2

mediate the inner edges of the passage forming
partitions and with their inner ends flush with
the inner ends of the passage forming partitions,
so as to cause the air streams to be broken up
while permitting them to reunite at the outlet
end so that the flow of air across the outlet end
of each of the passages is substantially unidirec-
tional while the direction of flow at some dis-
tance from the diffuser and immediately in front
thereof is in the opposite direction to that of the
air flowing through the diffuser and to the sides
of the diffuser.

4. A diffuser as claimed in claim 3 in which
the elongated strips extend at a substantially con-
stant distance from the partitions forming - he
passage ways. -

5. A diffuser as claimed in claim 3 in which
the elongated strips extend at a substantially con-
stant distance from the partitions forming the

passages which is greater from the partition .

which is more diverging than it is from the par-
tition which is less diverging.

6. A diffuser as claimed in claim 3 in which the
width of the elongated strips is such that the
strips extend from the inner end of the passages
into the passages to a distance within the pas-
sages which is less than one quarter of the length
of the passage ways.

7..A diffuser for ventilating and like purposes
having a narrow inner end comprising a plural-
ity of partitions positioned with their inner ends
defining a concave surface at the narrow end of
the diffuser, and extending to an outer end at
least double the size of the inner end to form a
series of diverging annular passages of success-
ively greater cross section and dividing means
in the form of a framework of transverse mem-

“bers narrow with respect to the width of the pas-
sages, mounted in the inner ends of the passages
intermediate the inner edges of the passage form-
ing partitions and with their inner ends flush
with the inner ends of the passage forming par-~
tititons, to cause air streams entering said nar-
row end to be split up and to reunite so that the
flow of air across the outlet end of each of the
passage ways is substantially unidirectional while
the air streams emanating from the various pas-
sages extend further in the direction of passages
of greater cross section and less in the direction
of passages having smaller cross section whereby
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8 o
the flow of air at some distance and immediately
in front of the diffuser is so slight as to be almost
imperceptible while the direction of flow is in the
opposite direction to the direction of air -flowing
through the diffuser and to the sides thereof:

8. A diffuser as claimed in claim 7 in which-the
framework is formed of elongated narrow strips
of substantially rigid material secured so as to
lie with their thinnest dimension normal to the
air stream and to extend from the entrance of
the passage ways inwards to an extent which is
less than one quarter of the length of the passage
way.

9. A diffuser as claimed in claim 8 in which
the framework is formed of radial wires shaped
to conform to said concave surface and elongated
narrow strips of metal supported on said wire, the
central radial wires extending over the central
passage while the elongated narrow strips of
metal having their thinnest dimension normal to
the air stream divide up the narrow entrance to
the annular passages into a limited number of
substantially annular portions.

10. A diffuser for ventilating and like purposes
comprising a plurality of partitions in the form
of truncated coaxial cones of successively greater
cross section having their narrow ends positioned
to define a surface forming a segment of a sphere
and concave with respect to the narrow end of
the diffuser and a framework formed of radial
wires adapted to conform to the curvature of
sald surface, and supporting spaced narrow elon-
gated strips of metal in annular formation in
the upper ends of the passages intermediate the
upper edges of the passage forming partitions
and with their upper ends flush with the upper
ends of the passage forming partitions, to dis
vide the passages "between the cones at their
narrowest end and located to offer approximately
minimum resistance to flow of air, the action of
the framework being such as to cause the move-
ment of air at the outlet end of the passage ways
to be substantially unidirectional while the di-
rection of flow at some distance from the im-
mediate front of the diffuser to be so slight as to
be almost imperceptible and the direction of flow
to be opposite that passing through the central
cone and at the sides of the diffuser. o

11. A ventilating system comprising an air con-
duit, a diffuser connected to the end of an’ exs
tension of said conduit, a blower adapted to cause
air to flow from the conduit through the diffuser,
the diffuser comprising g series of partitions each’
of the shape of a frustrum of a cone and having
successively wider cross section so as to leave
diverging passages between said bartitions to
permit air being directed in expanding streams’
and dividing means comprising elongated strips
of rigid material mounted n the upper ends of
the passages intermediate the upper edges of the
bassage forming partitions and with their upper
ends flush with the upper ends of the passage
forming partitions, and arranged to divide said
passages in such a way that the air streams
emerging from the passages are unidirec--
tional, expanding in ‘a single stream with the
movement of air at some distance from the dif-’
fuser being almost imperceptible while the actual
movement in front of the central partition is in’
the opposite direction to the flow of air there-
through. '

12, A ventilating system comprising g chamber,"
a first air conduit located at the upper part of-
said chamber, a diffuser connected to the end of
an extension of said conduit, a blower adapted to
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cause air to flow from the conduit through the
diffuser, the diffuser comprising a series of parti-
tions each of the shape of a frustrum of a cone
and having successively wider cross section so as
to leave diverging passages between said partition
to permit air being directed in expanding streams
and dividing means consisting of a framework of
elongated strips of rigid material mounted in the
upper ends of the passages intermediate the upper
edges of the passage forming partitions and with
their upper ends flush with the upper ends of the
passage forming partitions, arranged to divide
said passages in such a way that the air stream
emerging from the partitions is unidirectional
and expands in a single stream with the move-
ment of air at some distance from the partitions
being almost imperceptible while the actual move-
ment in front of the central partitions is in the
opposite direction to the flow of air therethrough,
a second air conduit remote from the first air con-
duit and located at the lower part of said chamber,
a second diffuser connected fo said second air
conduit, & second blower adapted to draw air
through said second diffuser to said second con-
duit, the second diffuser comprising a series of
partitions each of the shape of a frustrum of . a
cone except the outer one which is shaped so as
to lie flush with a wall, so arranged as to provide
a series of converging passages between said par-
titions to permit air being drawn in from a series
of radiating directions and dividing means in the
form of elongated strips of rigid material mounted
in the upper ends of the passages intermediate
the upper edges of the passage forming partitions
and with their upper ends flush with the upper
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ends of the passage forming partitions, and ar-
ranged to divide said passages in such a way that
the air is drawn unidirectionally in a single con-
verging stream into said passages such that the
movement of air at some distance from the par«
titions is almost imperceptible.

13. A diffuser as claimed in claim 3 in which
the partitions consist of a series of truncated
conical tubular members concentrically arranged
about a common axis and including an inner
member defining a central diverging passage, and
successive outer members surrounding the inner
member and forming a series of annular diverg-
ing passages.

THOMAS CHARLES FITT.
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