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~mitting secondaly an theremto W1thout ad-
velsely aﬁectmgf Lhe flow.of prlmary alr e et

1.
a. &an should be. mcely stream-lmed w;th ne Ob-
a,tr,ucmons to. ﬁow .extending. theremto However,
~for Some dutles it is: necessary to, supply second-

aIn the past such supply ducts when not used,,for
+.Supplying .secondary.air, have extended 4nto the
~fan inlets; and, have.interfered: with- the flow, ,of
~primary- air. -An example of such a.duty, is.the
-supply..ef air.through an.air.heater .into.the
~eombustion-chamber: -of sa. steam power.. plant
-Fhe.air.supplied by.a fan, is.drawn.frem: an ap-
iparatus.room in.whieh the fan.is. located,.and
~Blown..through. the. interiors..of . heat- exchange
-tubesyover the exteriors.of: which, the;flue gases
. QF. the blant pass....At. low. plant loads, the tem-
perature of the inlet header sheet of,, the  air
~<heater-may.fall below the:dew:point temper ature
«of the corresive vapors in the:.flue.gases,.result-
+ing in .the .condensation.of.such.. NapOoLs,.on., Fhe
inlef . sheeb:.with resulting: corrosion. Accord-
ingly, it is the practice at low plant loads to
recirculate-heated air from. ‘the outlet.of the air
heater into.the inlet.of fthef i r maintaining
. alarge volume of heated air t gh the heater.
In, the past recirculation ducts have extended in-

nce of the fan when the supply of seco dary
air is dxscontmued but reaulres a special form
of duct for accomphshmg -this,, such a duct usu-
ally:having to be fabricated and mstalled after
installaticnofa fan. —— P
s TS invention prov1des i€ :
pplylng secondary air or “other gases, 'fnto the
axial inlet of a fan, which are made an integral
part of the fan at the time it is fabricated, re-
quiring only the connection of an ordinary sec-
ondary air duct to the fan when the fan is in-
stalled. This invention is particularly suited for
use with centrifugal fans having spin vanes such
as are disclosed in the H. F. Hagen Patent No.
1,989,413, and a feature of this invention is that
the secondary air as well as the primary air is
acted upon by the spin vanes.
An object of this invention is to provide at the
axial inlet of a fan of the forced draft type, duct

nghouse E}ect ri s
Plttsburgh Pa 3 corporatlan of P‘enn fv:uﬁa

5 elence to the diawings, of which:

. 10 ian of .the. forced draft. type havxng the.
heel, |

15

20 sage pivoted on the pivot rods, |8 which, are

25 Richardson Patent No. 2 iQO 489

fon . will now. be

.Fig.1is.5 partialiside elevat
forced draft fan embodvmg

Liom,. '
'I’he fan lllustrated is a douible J et o tr

y.
end. hearings. 13, only.one, of whlch is illustrated,
~The fan has the.centrally located Qutlet 14
.conveénience. of..illustration. only. one of the‘fan
wheels which wouldsbe used, is shown, . :
v« The fan bas.the inlet shroud {8 for

The spln va,ne& I'i are plovxded in 51;1

~fatably: suppoited.at.their .inner end
«.shroud 45; and at.their, out
--19;around the shaft 12, 2
«Totating .mechanism ..as,

osed in’ “the "B’ L

@ reﬁerence to the dr
: ention, adds,. t

: the s shaft 12, and theiowex
22 of the secondary air duct 23" t.erm

the bolts 25 to the side plate 24.

The secondary air duct 23 discharges into the
inlet passage 18 through a converging passage
23 having a much smaller cross-sectional area

50 than that of the duct 23, the reduction in area

being provided by locating the vertically extend-
ing portion 20 of the inlet shroud between the
inner and outer walls of the duct 23, and by
curving the inner portion of the annular inlet

56 plate 26 towards the shroud portion 20.

The duct 23 extends circumferentiaily around
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the fan inlet, and discharges into the inlet pas-
sage through the constricted passage 28. This
causes & static pressure to be built up in the duct
23 resulting in uniform flow of secondary air at
all points around the fan inlet passage, and pre-
venting short-circuit flow into the inlet passage
at points above the inlet passage, and starved
flow into the lower portion of the inlet passage.

The constricted passage 28 is located to dis-
charge through the space occupied by the spin
vanes |T whereby the secondary air as well as the
primary air is acted upon by the spin vanes when
volume reduction is desired.

Since the heated, secondary air passes over all
of the spin vanes, their thermal expansion is
uniform. In prior constructions where second-
ary air ducts protruded into the inlets of fans
having spin vanes, only those few vanes at the

outlets of the secondary air ducts were heated,-

resulting in uneven expansion and binding.

. 'Utilizing this invention, the secondary air is
‘.mixed with the primary air uniformly around
the fan inlet passage without stratification.

The damper 30 in the upper portion of the duct

23 can be used for separately varying the volume
. of secondary air, or for closing the duct 23 when
. recirculation is not desired. :

In operation, with the damper 30 closed, the
-fan operates as a conventional forced draft fan
‘without a recirculated air connection since the
- secondary air duct does not protrude into the
inlet passage and affect the flow of primary air.
“‘With the damper open, the secondary air stream
merges smoothly into the primary air stream,
. both streams being acted upon by the spin vanes

when they are adjusted towards closed positions.

The secondary air duct 31 indicated by the

dashed lines at the right of Fig. 2 of the draw-
ings, illustrates an optional location for the sec-~
ondary air duct.

“The invention is not limited to the exact ap-
paratus and arrangement of apparatus illus-

trated since modifications may be suggested by
those skilled in the art, without departure from
the essence of the invention.

What I claim as my invention, is:

1. In & fan having a fan wheel and an inlet
" gshroud forming a converging axial inlet passage
“for primary air into the wheel, and spin vanes

pivoted in said passage on axes oblique to the
" axis of - the wheel, the combination of means
" forming a secondary air passage extending cir-
" cumferentially around said inlet passage, and
means forming a circumferentially extending
. constricted outlet from said secondary passage
into said converging passage, said vanes having
outer portions extending across said constrieted
outlet.
- 9. In a fan having a fan wheel and an inlet
shroud forming a converging axial inlet passage
into said wheel for primary air, said shroud hav-
ing outer ends extending substantially perpendic-
ular to the axis of said wheel, the combination
of means forming a secondary air passage ex-
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tending circumferentially around said converg-
ing passage, said means including an inner wall
attached to said outer ends of said shroud and
extending substantially perpendicular to said
axis, and including an outer wall spaced from
said inner wall and extending substantially par-
allel thereto, and means forming a circumfer-
entially extending constricted outlet from said
secondary passage into said converging passage.

3. The invention claimed in claim 2 in which
spin vanes are pivoted in the converging pas-
sage, and have outer portions which extend
across the constricted outlet.

4. The invertion claimed in claim 3 in which
the last mentioned means includes an annular
plate having an outer portion secured to said
outer wall, and having an inner portion curved
inwardly towards said shroud.

5. The invention claimed in claim 2 in which
the last mentioned means includes an annular
plate having an outer portion secured to said

- outer wall, and having an inner portion curved

inwardly towards said shroud.

6. Tn a fan having a fan wheel, and a shroud
forming an axial inlet passage into said wheel
for primary air, said shroud having an outward-
ly turned outer portion extending substantially
perpendicular to the axis of said wheel, the com-
bination of means forming a secondary air pas-
sage extending around the outer portion of said
inlet passage, said means including an inner wall
attached to said outer portion of said shroud,
and including an outer wall spaced from said
inner wall, said outer wall having a circular
opening centrally around said axis, and means
forming a circumferentially extending con-
stricted outlet from said secondary passage into
said inlet passage, said last mentioned means in-
cluding an annular plate secured to said outer
wall around said opening, said plate having an
inner portion curved inwardly towards said
shroud.

7. The invention claimed in claim 6 in which
spin vanes are pivoted in said inlet passage and
have outer portions extending across said outlet.
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