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’7}) a,ZZ whom 77 mm/ concern: - '
Be 1t known that I, OHARLES OOGKSO\I of

e z_p_Wlﬂ an, in the county of Lancaster, in- the;f
G .ngdom of Great Britain, have mvented cer-
.0 5 tain new and useful Improvements in Ventl-_
v lating-Fans, (fer which I have received pro-
oS0 visional proteetlon in Great Britain, dated
S Febluely 28,1882, No. 974,) of Whlch the fol :
oo lowingtis a Spe(}lﬁG&th]il L

o In most ventilating- fene as ab present madei
0 there is great oss of power from the following
S o canses:” ﬁlst being open at the extlemlty over:;'-
S g large part of their circumference, or atleast
“oo 0 surrounded by a caging-placed at a consuier-_

I 5 able distance from the fan, there is a great

© oo Toss of pawer from Llnnecessely work; Seeond
e if the diameter of the fan be- lelded 111130 |
... - equal parts and these form imaginary annular
o divisionms, it will be at'once seen that the cubi-
... .20 cal contents-of the outer annuli are far greater
.. thanthose of the anmili nearer the centel , PTO-"
-viding the vanes are 1eetengula1 When the |
fan is et work the pressure of air. owmg to the
i;_centrlfugal force put into it, 11101 eases very
o025 much as it travels toward the peuphely of the
. fan, so that if the fan-vanes are of equal width.
i T .'thleugheut there will be a much greater total
“ooo0 - pressure exerted on the surface of the vanes

~ at the parts near to the pellphely than there

o 'This pressure increases in accordance with the 1
oo formula P==m*, where P= pressure exerted
b0 by the fan- vme per square foot of area, m the
oo mass moved, and v the velocity of the air, so |
that if T double the velocity of the air. 111 its
TS R z-'passege through the fan I double the - pressure |
70 of the air ab the perlphely, and. consequently
.- ought only to take half the width of :fan-vane

> is at those nearer.- to’ the center- of the fan.

' there, by which means the total pressure in

Coobsio o lar divisions, as found by multlplym othe press-
Lot e are of air 111 ‘pounds per square foot by the
e ared of Surfaee of each fan-vane in annular

each of our prewously mentioned equal annu-

. division will be the same for all our imaginary

S

divisions, and coneequently we shall put a

- stopto the excessive vibration at pr esent'found.
o in all fans having rectangular vanes, which-

------

. vyibration entails useless. WOlL, and is “delete-

- rious to’ the structure of the fan. Now, the
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-vanes we shall have an equel area of air-pas-~ .
| sage through the fan fr om the inlet to the dis- 6 5 e
charge: end of the vanes. = This curving of the i

| outline of the vanes is a very easy metter of

—y

ef emple d1mensmns, ‘evasée 111 fmm as set.:“ o
forth in the drawings. - e

) menner evmd the second but I know of no

‘other fan than mine that is not ehJect10nab1e

‘on one or other of these grounds. Now,inor- - .. =
| der to lessen wbretmn in the fan, (Whleh is 55
{ produced by the greatly varying strains.on
‘the structure caused by the increasing veloe- .~ - .
ity of the air dmmﬂ its passage from thein- - © .
let-end of fan-vanes to the periphery of the =
| same, ) I so proportion the area of the vanes 6o -
that the total pressure exerted on the surface - . ¢

of the vanes is the same throughout the fan. o

Having so pr oportioned the width of the fan- -

calculation, and the fan may be constructed

‘80 as to ha,ve one side of the vanes straight,

the balencmﬂ* of the. Ppressure being. obtemed 70 e
by curving. the other side of fan-vanes; or the R
Ssame result can be obtamed by curvmcr bgth L S
sides of fan-vanes, as in the dra,wmﬂ*s The .~ &
“way of doing it is "not material, so- lonﬂ' asthe , ..
' area of air-passage through the fan is kept the 75+
same from the inlet to outlet end of vanes. .
The fan will be properly proportioned asto =~ =
the air-pressure, and will be a near.approach o
-toe ‘noiseless”’ fa;n, and without “‘vibration.”” -~

The fan-casing will of course have. to be 85:)_5”:2'r

bmlt according: to the curve of sides of fan- . :

vanes, and the fan- chm:mey I propose to build -

The advantages Wthh I 0111111 for my 1111 8 5
proved Gutbal fen are as follows: T
(a) That hﬂwmg minimized VlbI’&thIlS we

--_may m pmctlee run the 1mpreved fan ab
greatly-increased speed, providing the fanbe . =

made strong enough to 1651513 the eentllfuwel 90_.'“;;

force, Wthh tends to tear away the arms ef
fan from the shaft, and "the bearings be pro-
portioned to the SPeecl desired. Th]S eblhty
to run the fan athigh speed givesus the power © .
~of at any time doubling or increasing in any 95
f.reesoueble pr0p01t1011 the amount of air eir- . 0l
“culating in ‘a ‘mine or tunnel.” This has not

been heretofme practicable with Guibal fans,

" (unless runing ata very low speed,) on a,ceount ot
of the dangerous v1bret10n of the ffm Wlth n- Iee
EaRGa Guibal fan Suceessfully gets over the first diffi- | cleesmg SPeed L
Sl eulty;, end othel ffms in 2 more or less pel fect 1

(b) By usmo* the 11npmved type of fan a-




~great saving in the first cost of a ventilating-

IO

plant will ‘be effected, as a much smaller size
of fan, and consequently smaller casing and

foundatlons will be required.

(¢) ‘This ﬂ'reat saving in first cost has no cor-

| resPOHdmn dlS&dV&ﬂt&ﬂ es, such as decrease of

efficiency or increase of fuel 11sed to keep the

fan at work.

(d) In many cases the fact of being able to
economize space by putting up a compara-
tively small fan which will do the work of a

~ large one will be a matter of great importance,

o1
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‘as well ag a great saving in first cost.
In the drawings, Figure 1 is a longitudinal

section; Hig. 2, a houzontal section with the
fan itselfin plan In these A isthe fan, with
curved vanes B. In this case both sides are
curved, but one only could be curved to twice
the extent the curving being so arranged that
the breadth of fan-blade at any pomt multi-
plied by the distance of that point from the

center line of the fan-shaft shall be equal. The

theoretically best curve will be found on cal-

culation to be approximately that set forth in
the drawings, varing with the dimensions of
the fan. O is the casing, formed of wooden

lagging; D, brick-work; E, sliding shutter to |
regulate esmpe These three should be con-

structed so as to leave as little space as possi-
ble between them and the revolving vanes.

¥, pulley; &, winch or windlass for raising
the sliding s]:mttel H, évasée chimney; I,
passage to enter chlmney and fan-race, closed
by doors J and K; L, stairs to same. In the
Guibal fan the Slldlllg shutter is suspended
from a beam placed across the chimney. This
18 an impediment to the air. I have there-

fore designed the arrangement set forth, in

which the pulley ‘3111?)1)0]2‘131110‘ the sliding shut
ter is built into the wall of the 0111m11ey and
does not interfere with the draft.

I am aware that a fan having blades of rect-

~angular form has been combmed with a flexi-

45

ble gate arranged to move about the periphery
of the fan, in a Hne substantially concentric
therewith, for the pur pose of diminishing'the
area of the discharg ge-opening between the fan-

~ case and the dlsehmﬂe flue; but owing to the
. peculiar action of my 1mpl oved bhdes the |

50

gate represented in the accompanying draw-
ings has a peculiar action not secured by its

284,279

combination with fzms of ordinary form. Con-
sequently there exists a peculiar relationship
between the gate arranged as described and
the fans constructed on my plan.

I am aware that a fan has been described
and illustrated, separate and apart from a cas-

55

'ing, with blades of diminigshing width toward

the periphery, and with annuiar side plates se-
cured to the edges of said blades, the inten-
tion being to facilitate the i Ingress of air, which,
being admitted at the eentel passed outward
between the blades. and between the annular
side plates. To such construeti_on I make no
clalm. | |

I claim as my’ invention— |

1. A ventilating-fan in which the fan- blades
revolve imn a close fitting casing and are di-
minished in breadth a-s-they approach the pe-
riphery, so as to equalize the strain or total
pressure throughout the fan.

2. The combination of a device, B, for regnu-
lating the area of escape, with a Ventllatmfr—
fan in which the fan- blades diminish in breadth
as they approach the periphery, so that the
cubical contents of any annular division de-
scribed by the revolution of an equal breadth
of fan-blade, measured diametrically, shall be
equal.

3. In combination with adevice, B, (forming
a continuation of the casing, ) for reoulatmg
the area of discharge, a casing of a ventilat-
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| ing-fan both of the sides of which gradually

a,pproach cach other toward the periphery, so
that their distance apart at any given point
multiplied by the distance of that point from
the center line of the shaift shall be approxi-
mately equal.

‘4. In a fan, the combination of the sliding
Shuttel I WJth the pulley IF, placed in the wall,
80 as to avold Injuring the dratt, and the win ch
devme G, placed over the fan.

The combination, with a close-fitting cas-
ing and évasée or eqa&ndum chimney, of a ven-
tilating-fan having the vanes diminishing to- g5
ward their extr emltles In the manner and for
the purposes desembed

CHARLES COCKSON.
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Witnesses: .
WM. P. THOMPSON,
JOSEPH JAMIS ROYDEN.
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