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~ No. 860,465

UNITED STATES PATENT OFFIOE

RALPH HANCOOK OF LONDON AN D ROBERT I‘REDERICK HALL Or BIRMIN GHAM ENGLAND

| CENTRIFUGAL FAN.

Specification of Letters Patent.

‘Patented July 16, 1907,

 Application filed December 13, 1006, Serial No. 347,698,

 To all whom it may concern: |

.- Beitknownthat I, Ravpu HANCOCK, residing at Char-
. ing Cross House, Charing Cross Road, London, W. C.,
- England, ventllatmg-engmeer and ROBERT FREDER-

10K HALL, residing at Ferndale, Church Road Meseley,
r -anmgham England, electrical and mechanical en-
gineer, both subjects of the King of Great Britain, have
‘invented certain new and uséeful Improvements in Cen-

R fug al Fans, of which the following is a specification.

10

This invention has relation to centr ifugal fans of that

- _typein which air is drawn axially irto the interior of
- . the runner through a suction eye or opening in the cas-

ing which incloses the said runner and is discharged
. ‘centrifugally through the ports or spaces between the
runner bladesg,

15
. fans of the type wherein the suction eye.is arranged

and- is applicable to both single suction

at one side of the casing, and also to double suction gye

fans whereln a suction opening 1s formed in edch side of
-the casing and two sets of centrifugal acting blades are

20

arranged to project from the opposite sides respectively

. of a single central disk and to be supperted at their

_, euter ends by rings whose dla,meters a.ppremmete to

KR ‘.'the diameters of the suction eyes in the casing sides to

20
AR etﬁc1e11ey and utility or general adaptability of fans of

.whlch they ave respectively opposed. .
“The eb]eete of the said invention are to increase the

| _. | _'%'thle type by the employment of runner blades of spe-
- cial construction, and by the use of a fan casing which

I 1 Capable of being arranged so that 1t will discharge
30 '
. without necessitating any substantial modification or
o change in the structure of the caemg 1teelf as 18 usuelly

) -neceeeery

35
‘suction eye type constructed in accordance with our

the air delivered by the runner in any desired direction,

- Figure 1 of the accompanying drawmge repreeente
an end elevatmn of a cased eentrlfugal fan of the single

invention and with the adaptable caemg arranged to

40

‘give a left-handed undercast delivery. Fig. 2 repre- |
- ‘sents partly in section and partly in elevation 'and

upon an enlarged. scale, the ‘runner of the improved

- fan separately. Fig. 3 is a cross section of the complete
~ fanupon thesamescaleas Fig. 1. Fig. 4 1sa longitudi-

- nalsection, taken upon the dotted line«® Fig. 3. Fig.5.
. -shows an edge view of one of the epecml blades of the

45 runner; Fig. 6 is an elevation thereof; Fig. 7 is a sec-
~ tipnal view of the same; Fig. 8 is a eectmnel view of o

' rmodification; Figs 9 and 10 are-views of the fan with

N . the adapta,ble caemg arrenged to give an oblique up-
, .'ward discharge from the left-hand elde, Figs. 11:to 16

- : :5‘0

are front and side views of the fen caemg in its various

~ relative positions.

The 'same letters of reference mdlce.te correspond-

ing parte in the several ﬁgures of the drawings.

~ .or extended hub 2 which isfkeyed--m the funner shaft |

‘The runner frame of the improved fan consists of an
end ring or circular plate 1, riveted to a central boss

and a second angle-iron ring 3 arranged at the opposite

end or side of the structure and supported from the ex- .

tended hub by a series of stay arms 4 radiating at right
angles from the said hub as shown in Figs, 1 and 8.

The series of air-collecting and discharge blades 5 are

arranged transversely between the end supports and
are formed irom sheet or wrought metal plates, pressed,
stamped or otherwise fashioned, and connected at
their opposite extremities by rivets or other fastenings
to the said supports.

Ilach blade 1s of an undula,tory figure in its longer
direction so as to produce therein a plurality of con-
caved or curved grooves § running across the acting
face-of the said plate at right angles to the length and

this grooved or corrugated formation is compounded

with the fashioning of each plateinto asingle curved con-

figuration in cross section as shown in Fig. 5 or a double-
curved configuration as shown in Fig. 6 whereby their

acting faces are spooned and the power and efficiency
of the fan are increased as already described.
The open intake end of the runner is of approxi-

mately the same diameter as the suction eye 7 in the

side 8 of the casing and it will be understood that the
increased surface obtained by virtue of the undulatory
section enables the blades to be provided, as it were,
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with a series of pockets-adapted to hold the air in such |

g way that it will meet a very high pressure before

slipping out, so that the air is retained in the blades
and a larger quantity is discharged when the centrif-
ugal action takes place. IFurther air is picked up
practically over the entire length of each blade and a

very equal: discharge occurs over the whole eurfaee,ﬁ

the action-being entirely different to that which is
obtained with ordinary straight blades of flat or con-

of the ordinary form meets with resistance it easily

85

90
caved section inasmuch that when air between blades

slips out, whereas in the case of a pocketéd or spooned

blade the air is retained laterally by the ridges between
the pocket cerrugetlene end ita escepe 1S rendered
more difficult. |

Another advantage derwed from the pecketmg i8

95

that they tend to prevent the rushing of the air to- -

wards the blank disk at the closed end of the runner
and so checks any churning action while .the whole

of the additional Werking surface obtained by the .
special blade formations is ‘effectively untilized in the

work of retaining and projecting the air.
‘The fan runner is mounted, as shown in the draw-

.mge, within the casing 9, whieh is constructed as 4

. cemplete and self contamed element, separate from its
foundation bracket or pedestal 10 which is alsoa sep-

arate and self-contained element, said casing being so

formed and arranged that it may be set w1’rh its dis-
.charge outlet in any desired position;(according to
- the type of fan required) with respect to the said

pedeete], or foundation breeket prior to the two com-
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- ponent perte of the casing being riveted, bolted or
~otherwise rigidly- secured together to complete the

structure. The said casing body has its. discharge

outlet 20 at the Slde and is constructed in the form of

a complete epu'al or with its outline following a voluted

‘curve cominencing from a point which lies in the same
plane as the center of the body portion wherein the-
‘runner is fitted and terminating at a point.-in the

same plane as the commencement of the said volute
curve. This formation produces on one.side of the

“casing a- flat surface 11 which is tangential to a cn'cle

struck from the center of the runner axis, and in this
flat side or part the outlet or discharge orifice 20 of the

- Casing 18 formed.
15

It will be ebweus that by placing the casing with
its dischargc on either the right or left hand of the run-
ner center and then turning the same bodily around
said center to a greater or less den'ree the casing may
be set or arrenged so as to discharge in any direction,
and on bolting or securing the same to the base or
foundation - bracket after such adjustment, a fan of

“either the undercast, overcast, downcast vertical de-
livery or ebhque delivery type (such as shown in-
Tigs. 6, 7 and 8) can he expeditiously produced or

made up, and easily modified or eltered subsequently
to another type if necessary.

The separately formed bracket or foundation piece
ueed in connection with. the edflptahle volute-shaped
casing above described may be constructed in any

convenient manner which will afferd an effective sup-

port and strengthen reinforce or stiffen the casing.

. The bracket shown in the drawings takes the form of
" a shoe-like structure and consists of a pair of side

35

plates 12 secured together and held in their proper

relative poeltlem and at the correct distance apart by

‘stay belte 13 and having lengths of angle iron 14 rivet-

. ed alene ‘the bottem edges of thelr outer side to serve
" as feet or bearing flanges which afford a rigid and ex-

40

tended support for the complete structure, while the

inner sides of the connected and laterally braced

~ plates are prm ided with bearer ﬂanees 15 which may

49

00

09

also be formed from lengths of angle iron, riveted to
the said plates, after having been first bent to conform
to the curvature of the partlcular part of the voluted
side 16 of the casing body, which is to come within the

shoe and which, when applied i+ such desired relative
peeltlen to the said shoe, fits closely against and takes

its scating upon the eald hearer flanges, prior to the
two component ‘elements of the structure being per-
Or instead of the shoe or
foundation bracket being constructed - from sheet
metal and. angle iron eempenents it may be made

manently riveted togeiher.

from a shee-hke casting 111L0 which the bottom or
underside portion of the casing is drepped and secured
by riveting or otherwise.

It is obvious that the appheatmn of the herein de-
scribed invention to fans cf the double suction type
differs in no essential reepeet from its application to &
single suction type as herein described except that

60 two sets of blades are empleyed end arraneed respec-

860,465

| tively upon (he opposite sides of u single closed disk
or plate and are supported at their outer ends by an-
gle 1ron Or similar rings: and that a suction eye or 11-
| take opening is formed in each side of the casing body
in register with the respective open or intake ends of

ihe double runner.

Having now fully de.eribed my-inv ention what 1
desire to claim, and secure by Letters Patent isi—
1. In a cdased centrifugal fan:

P runner consisting of a. plurality
blades having an undulatory or zigzag Formation longitu-
dinally and a cur ved 111{11111 Lm mation euhetantmlh as de-
scribed. -

2, In a cused centr ifugal flll
casing having a large intake or suction eye, of a runner
which is arranged within the casing and {HHHI‘E‘:TII]” of long
and narrow hlades arranged upon 0 mnule disk or plate;
gnid blades being of an unduk itory or zig-zag formation
lenﬂltudumlly and of a curved Imnmtmn‘ 1111.111}, sub-
stantinlly as described.

3. In a cased centrifugal fan:
casing having a large intalke or suction eve in the one side,
of a1 runner H?Il‘:l“ﬂll‘l”‘ of n plurality of long and narrow
bindes having . series of laterally separnted air pockets or

dulatory or zig-zag formation tongitudinally and a double
curved cross section or radinl . formation laterally ; said
Dlades hemw'.nhuhed at the ende furthest removed from
the suctinn eye of the casing upon i disk or plate sup-
ported hy the fan axis while their other ends ave attached
to a carrier ring. substantially as described.

4. In a cased centrifugal fan’; the combination with a
casing having a large intake or siction eye in the one side
of a runner consisting of a plurality of long and narrow.
hlades having an undulatory or zig-zag formation longitu-
dinnlly and-a eurved formation radially, a disk or plate
for eul}peltmu the inner ends of said blildes a ring for
“supporting. sald blades; a hub carried hy the runner shaft,
and a series of stay arms extending at rieht angles from
said huly to the blade-supporting ring, substantially as de-
sceribed. |

! .

o In a {entlifugal ian, the conmbhination of a casing a
runner consisting of a plurality of "long and narrow
blades having an undulatory formation longitudinally and
a carved formation radially, an end plate associated with
the blades -for. supporting the same, a ring having con-
nection with the blades and au(mﬂ‘ed at the intake end of
the casing, and a foundation tm amuetahlv bllp}_)ﬂltll‘l“‘
the casing. _ : SR

¢, In a centrifugal fan, the eemhzndtmn of a casing
having a discharge outlet, and an intake
thereof, it runner rotatably mounted in the casing and con-
sisting of a plurality of long and narrow hlades having

“a zig-zag formation longitudinally and a curved forma-
tion radially, a disk for supporting the inner ends of
snid blades, a ring for supporting the opposite ends of the
Tatter, a runner shaft, a hub having connection with the
ring and disk and, aeseemted W ith the shaft, and a shoe
euppmtmn element fﬂllﬂlﬂ*“' a teundatlen for the casing.

In teetlmuny whmeei we have hereunto eet otir ‘hands in
_DIEHHII{E‘ ei twe Sul}e{,uhmw witnesses. .

RALPIE HANCOCK,
'ROBERT FREDERICK HALL.

\‘i"1tneeeee to the signature of Rnlph Haneeeh
DaxipL PORTER,
| -Lmu ND GRATIAM.
| W itnesses to.the signature of Robert I+1ede1 ick Hall:
T HENRY SKERRETT,. - -
. HENRY NORTON SKERRETT,
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| (.ISHI“' ll.win"* a lirge intake or suction eye in one side, of
of Tong and narrow-
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“spoon like parts produced by making the bl idles of an un- .
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