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2 Cla,lms
My invention relates 0 a means for controlling

incoming air into a fan inlet and in pa.rtlculal

into a high speed fan.

It is an object to provide a fan havmg an air
inlet apparatus which w111 permit of a gas -tight
operation.

It is an object to provide inlet vanes compris-
ing & single sheet, which sheet is adapted to over-
lap at its edges with adjacent single sheet vanes.

It is a further object to provide means for
mounting such vanes with their axes at right
angles to the axis of the fan rotor and to provide
means for actuating -all of the blades umformly
and simultaneously. .

It is a further obJect to prov1de mea,ns for
streamlining the interconnecting actuating means
and support for the inlet vanes.

In particular, it is an object to provide a novel
meang for actuating inlet vanes where there is
or is not an overlap between the fan rotor and
the inlet passageway.

It is an object to provide means for actua,tmg
inlet vanes with the actuating connection and rod
or lever pa.rallel to the axis of the vanes.

It is an object to provide a right angle rod
control in such a combination.

It is an object to provide an apparatus for con-
trolling the inlet of air to standard fans which
have inlets that have not been normally equipped

~with inlet vanes so that it can be converted into

a fan with inlet vanes by merely unbolting the
bearings and bearing supports, removing the
standard inlet, and inserting a.duplicate inlet
equipped with vanes so that it is not necessary to

_alter the design of the standard fan.

It is an object to provide a control that per-
mits the inlet vanes to be moved ‘about at the
same time the control is arranged generally par-
allel to the axis of such movement.

In the drawings:

PFigure 1 is a side elevation of a fan casing,
showing the inlet vanes in the inlet passageway
in their open position. In this form the control
.for the vanes extends through the fan casing

scroil.

Figure 2 is a section on the line 2—2, lookmg

- in the direction of the-arrows, on Figure 1 ‘show-

ing the vanes in their open position and arranged
to be actuated as described in connection \mth
Figure 1.

Figure 3 is a detailed elevation with the stream-
line housing and rotor shaft; the fan in section,

-and with the bearing support for the fan actuat-

ing shaft in section. In this view, the vanes are

‘the hub I{.

(Cl 230—114)

shown closed. The view is taken on the section
lihe 3—3 of Pigure 5.

Figure 4 is a section on the line 4—4, looking
in- the direction of the arrows, on Figure 3.

Figure 5 is a detail vertical section through

a portion of the inlet passageway, a fan shroud,
the sfreamlined housing and support for the
vane-actuating mechanism. The vane is shown
in full lines in its closed position, and in the dotted
lines in open -position.

Figure 6 is a section on the line 6—6 of Figure
3, looking in the direction of the arrows.

Figure 7 is a section on the line 7—1, looking
in the direction of the arrows, on Figure 3.

Figure 8 is a section on the line 8—8 of Figure
5, looking in the direction of the arrows.

Figure 9 is a perspective of the respective ends,
separated, showing the connection between the
actuating rod and the actuated rod which sup-
ports one of the inlet vanes.

Figure 10 is a detail showing the nature of the
overlapping of the inlet vanes adjacent the rotor
shaft, and a modification of the means for driv-
ing the gears. i

PFigure 11 is a side elevation of a fan casing
showirng an-inlet opening with the vanes partially
open, and with the modified form of actuating
mechanism with its actuating rods. Such mech-
anism is characterized by the fact that it is on
the exterior of the fan casing and moves in a
plane parallel to the axis of rotation of the inlet

.vanes. R
Figure 12 is a similar view showing the vanes

closed.

Figure 13 is a section on the line 13—i3 of
Figure 12, looking in the direction of the arrows.

Referring to the drawings in detail, | and 2
designate the side walls of a volute casing having
a volute wall 8. This casing has a discharge open-
ing 4 and side inlet openings & and 6. FEach of
these openings is formed by a conical inlet pas-
sageway wall T and an internally disposed flaring
mouth 8, so that a Venturi-shaped passageway is

g formed

‘Within the fan casing, there is mounted upon
the rotor shaft 9 a fan rotor consisting of a cen-
ter plate 10 that is mounted on the shaft 9 by
This center plate or spider supports
the fan blades 12 and the shrouds 13 which over-

lap, at 14, the ends 15 of the inlet passageway
"members 8. These overlapping ends are substan-

tially parallel and are sllghtly spaced from one

" another, -

In order to control the volume and direction

of the incoming air, there is provided a plurality-
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of substantially flat segmental inlet vanes (6.
The outer ends of these vanes are arcuate, as at
i1. The vanes consist of single sheets which
are formed as follows. The center of each vane
has a semi-circular depression or trough 18 so
as to clear the rod 19. The wing portions of the
vane 16, designated 20 and 21, are offset with
respect to one another so as to permit of parallel
overlapping with adjacent vanes of similar con-
struction. Thus, when all of the vanes are in
closed position, they overlap through their entire
length and comipletely shut off the air inlet pas-
sageway b or 6 radially.

The rods 19 are mounted at right angles to the

"axis of the rotor shaft § and are, therefore, at

right angles to the air inlet passageways 5 and 6.
The axis of rotation of the vanes 16 are con-
sequently also at right angles to the axis of the
rotor 8. The rods 19 are mounted at their outer
ends in the inlet casing 8 and are retained in
position as by the nuts 22. The inner ends of
these rods have mounted thereon beveled pinions
23, These pinions are rotatably mounted upon
the rods 19. Each pinion carries a siotted collar
24 which is affixed thereto by the set screw 25.
The slot in the collar 24 is designated 26. The
bottom portions of the vane 1§ fit in this slot in
the collar so that, as the bevel pinion 23 turns
with its collar 24, so turns the vane 16. Thus,
the vane is rotatably mounted upoun. the rod (3.
It is mounted on the rod 19 at the top by a
clamp 21.

This clamp 27 consists of an arcuate portion
with wings which are secured as by the bclts 28
to the wings 20 and 21 of the vane 18. A bearing
sleeve 29 may be provided between the two arcu-

ate portions of the vane 18 at 18 and the opposing’

arcuate portion of the clamp 21. Between the
extreme ends of the vane, the arcuate portion
18 is separated from the rod (9 by an appreciable
space, as will be seen in Figures 4 and 6.

The rods {9 are mounted in a supporting ring
30 at their inner ends. Nuts 3! on the rods 19,
at their inner ends, serve to position and retain
these rods in the supporting ring 39. The ring 30,
in turn, is attached by the bolts 32 o the sup-
porting housing 33. The shaff 9 passes through
the center of this housing and through the com-
plementary opposing half of the housing 34. The
ring 3@ supports the ring gear 35 which meshes
with each one of the tapered pinions 23. In this
manner, when any one of the pinions is actuated,
all of them will be equally actuated. The ring
36 retained by the bolt 37 on the ring 30 serves
to maintain this ring gear in position.

When the vanes are to be actuated, the follow-
ing means is employed for this purpose. The rod
28 which is similar to the rods 19 is pinned by the
pin 39 to the collar of the pinion 23. The vane {6
on this rod is preferably also attached to it by
the stud or rivet 48. The outer end of the rod
38 is formed, as shown in Figure 9, with a male
member 41 insertable in a corresponding female
slot 42 of an actuating rod 43. The projecting
male member 41 has a pin 44 that is inserted in
a corresponding hole 45 in the base of the slot
42 of the rod 43.

Thus, the two rods are aligned by the pin 44 and
cylindrical opening 45 and are caused to turn to-
gether by the male and female joint, just de-
seribed. The outer end of the rod 43 is mounted
within a bearing 46 in a housing 48 on the ex-
terior of the fan casing on the outside of the wall
3. There is also mounted upon this rod 43 a collar
49. Collar 49 is adapted to belocked as by a set
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screw or other suitable locking means to rod 43
so as to prevent separation of rod 43 from rod 38
at the aligning and locking juncture between rods
38 and 43.

The particular feature or advantage of this
arrangement is that inlet vanes of one piece sim-
ple construction may be employed. They can be
attached and detached without disturbing the
rod construction. The rods are stationary and do
not have to be rotated, as they merely act as piv-
otal supports. It will be understood that, instead

of having continuous rods extending from the:

inner portion of the inlet passageway to the outer
portion, other equivalent pivotal means may be
substituted. :

In order to facilitate the entry of air, without
turbulence, into the fan, I provide streamline
casings. 50 and 51. The casing 51 on the inlet in-
coming side is of blunter section than that on the
outgoing side. The contour of this streamline in-
let is generally that of an airfoil section.

Turning to the modified form of actuating
mechanism in Figures 11, 12 and 13, in this case
the arcuate inlet' passageway 52 does not overlap
with the vertical end ring 53 of the fan rotor
which is mounted upon the shaft 9. This shaft is
supported by bearings 54. ‘The construction of
the vane and. the method of its mounting is the
same as heretofore described. The ring 30, how-
ever, has mounted upon it, on either side, the en-
closing casings 55 and 56 which serve to posi-
tion the several associated parts.

There is mounted upon the enclosing ring 56
a connection 5T which is diagonally disposed at
58. This portion of the connection is, in turn,
connected to a diagonally disposed end 59 of a
generally radially disposed actuating lever 60
which is parallel to the rods 9. This rod 60 is
connected by a pitman 61 to a bell crank 62 piv-
oted at 63 on the outside of the fan casing. The
bell crank is actuated by another pitman 64.

In this way, the vanes are moved by the lever
and rod system actuating the ring gear 35 through
the housing 56. The exact means for attaching
the connection 57 to this ring gear are the bolts
65. If desired, this connection 571 may be con-
nected directly to the ring gear 35 instead of
having the housing 56 associated therewith. By

‘utilizing this form of adjusting mechanism, it is
unnecessary to actuate the vanes from the inside .

of the casing. All of the actuating mechanism is
on the outside. It is located parallel to the axes
of rotation of the inlet vanes.

Certain features: shown and described but not
claimed in this- application are disclosed and
claimed in my copending application Serial No.
220,634; filed July 22, 1938. The present ap-
plication is directed to a structural apparatus for
transmitting a rotary motion applied outside a
fan casing to within a fan casing, the apparatus
being arranged in such a manner that the rotary
motion transmitted to within.the casing simul-
taneously rotates a plurality of vanes positioned
in the  inlet of the fan casing for  control-
ling the quantity of air passing into the casing.

It will be understood that I desire to com-
prehend within my invention such modifications
as come within the scope of the claims and the
invention. T

Having thus fully described my invention, what
I claim as new and desire to secure by Letters
Patent is:

1. In combination, a fan, a fan casing and rotor,

-an inlet passageway mounted in said fan' casing,
' plurality of stationary rodsradially disposed at
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right angles to the axis of said rotor, a plurality
of inlet vanes of segmental shape having arcuate
outer ends and longitudinally disposed central
grooves to accommodate said rods, a bevel -pinion
on each of said rods at their inlet ends and so
mounted as to be rotatable relative thereto except
for one rod to which the pinion is fixedly secured,
said one rod being extended and terminating in
a projecting portion; an extension rod cooperating
therewith and having a slot for receiving said
projecting portion whereby rotary effort may be
applied to the extension rod external of the cas-
ing in order to rotate said bevel pinion, a common
ring gear for all of said bevel pinions, and me-
chanical connections between said gear and said
vanes whereby the latter are moved about their
rods when the extension rod is rotated.

2. In combination, a fan, a fan casing and rotor,
an inlet passageway mounted in said fan casing,
a plurality of stationary rods radially disposed at

3

right angles to the axis of said rotor, a plurality

of inlet vanes of segmental shape having arcuate

outer ends and longitudinally disposed central
grooves to accommodate said rods, a bevel pinion
on each of said rods at their inner ends and so
mounted as to be rotatable relative thereto except
for one rod to which the pinion is fixedly secured,
said one rod being extended and terminating in a
projecting portion provided with a locating pin,
an extension rod cooperating therewith and hav-
ing a slot for receiving said projecting portion
and an opening for receiving said pin whereby

the said one rod is caused to be rotated when.the

extension rod is rotated, means for supporting
the inner ends of said rods, a' common ring gear
for all of said bevel pinions, and mechanical con.-
nections between said ring gear and said vanes
whereby as the extension rod is rotated all of the
vanes are simultaneously rotated.

MURRAY S. KICE, Jr.
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