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I will further deseribe my invention with .
Teterence to the accompanying drawings, = =
‘which illustrate its application to several ss
different forms of furnaces and flues. .

_ Figures 1'and 2 are respectively a front
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To all whom it may concernm: | SR
Be it known that I, SAMUEL CLELAND DA-
VIDSON, merchant, of Siroceo -Engineering.

_ Works, Belfast, Ireland, have inventeg cer- -

- 5 tain new and useful Improvements in Appa- | | _ _
- ratus for Enhancing Draft Through Furnace- | sectional elevation and a side elevation show-
Fires,of which the following is a specification. | ing the application of my invention on the = -

- My improvemeénts relate more.particularly | top of a land-boiler of the water-tube type, 6n-

- to apparatus for e’nhaqcing_dr'aftzt-hro,ughrthe 1 only the steam-drum and the upper part of
10 furnace-fircs of land and marine boilers and the boiler being shown in full.  Fig. 3shows
-of railway or road locomotives or traction- 1in sectional elevation an arrangement of my -
- engines, (hereinafter referred to.as ‘‘locomo- invention applied to-the flues of steamship- -
tives;”) and the objects of my;.inve_ntibn_a,r‘e. i boilers. ' Figs. 4, 5, and 6 show an-arrange- 5s5. -
“to provide improved apparatus for producing |- ment of ‘my.invention applied to the smoke- -
- 15 by mechanical means a strongand effective | box of a locomotive or traction-engine. Fig, -
~ draft through said furnace-fires with a mini- | 4 is a sectional side elevation; and Fig. 5,a -
mum, absorption of power for the operation- side elevation of Fig. 6, which is a sectional- =~
' ' elevation showing the front of the boiler. . - 70" C
_In Figs,.1 and 2, where the invention is - .=
‘shown applied to the top of a land-boilerof '+
‘the water-tube type, the uptake from the "

_boiler-flues is here elon gated to form side o

~of same, while also providing for the alter |

- native employment when required-of what is- .'
20 termed the ‘“natural draft ? of the chimpey
~ or funnel connected thereto without involv-
- ing the employment of damper-valves when -fla . L ' 8] S
changing over from patural to- mechanical | flues b b’ on each side of the steam-drum and 75 -
- . 8. .00 o | havingwalls b7 between them and thesteam- .
25 Chimneys of moderate height—say up to- drum, although the sides of the stg#fi-drum -
eighty feet, or thereabout, above the fire- | may in some cas'e'js'"?"fbﬁm".;-parb'o,f!f;;,the,,:_.innef"f-
‘grate—do not develop sufficient strength of ‘walls. ~ The said flues b b’ communicate with
draft to produce in said fires a combustion of | the inlets e ¢’ to a fan-chamber ¢, which is 8e o
the requisite intensity to offectively consime | located on the top of -the steam-drum.. The .
30 common and Iow - priced qualities “of coal, | products of combustion pass through said side
which if burned with a strong draft give off | flues'into the fan through the openingse ¢’
Inore heat and develop more steam relatively-

- draft, or vice versa. .-

. \m reiatl ‘and are discharged therefrom from the fan~-
to cost than’ high-priced qualities.. ‘Conse-" chamber upwardly into the base of a-chim- 85
quently a strong draft on' the fires is a very ney or funnel {. . The fan-shaft'is extended . =
35 1mportant factor toward economy in cost for | through the outer walls-of the fines b &' and
- fwel. Lo -f,-:...-;-,'._l_iu_bu_u_t,esi"i'l!i'._bea-rin'gs fixed on suitable ped: ..

. #Accerding to my invention, the novel fea- | estals or brackets, such as k k. Suarround- -
~ turesof which are specially defined in fhe . ing the-shaft there may be openings in the go~
- claims at the end of this specification, thifan outer walls of the flues of sufficient size to =~ .
to isplaced bodily within the flueand practically: ‘allow of the removal of the fan thereth rough, -~ .

forms a constituent part thereof, and Idivide - Sald openings being normally closed by suit-

vie flue into. passages or_chambers, one or | able-detiched plates or coversw u'. Apaih =
more of which are. adapted to contain a fan | fram -the'abave special features, the-general 95 =
- or fans, while the others form conducting } operation of :this arrangement is similar to T
45 passages or chambers to the fan and through | tha t described in respect of Figs, 1and 2;and. .

- same to the flue beyond, said passages being |

L ey

' -- : passages being | the same letters of reference. indicate corre-
Ppractically so arranged and of snch dimen- ‘sponding parts, e TR e R T

sions as to practically provide a through-pas- | It will be obvious ,bh&ﬁ;‘aﬁﬁ-ithe.‘fﬁ'a‘l,ls'}qf;;{;tl.ij,é'.f"i Mo
~ Sage of cross-sectional area equal to that of | side flues join ‘the continuation of the main- "

50 theflue orof at least one-sixth of thesurface | flue, and thereby terminate said side flues,”-
area of the fire-grate being operated upon by | the products of combustion passing throGgh -~ v
said fan. L B TR .-the'sa,,mq;_ffo_m.:;phg--m_ain_;'ﬂtflge',,m1qsls_' necessarily: . ..
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pass through the fan-inlets into the fan-cas-
ing and fan before reaching the continuation

of *said main flue, and the suection action of |

the chimney wﬂl cause them to do so even
when the fan is not rotating, while when the

fan is set in motion an immediate enhance-.

ment in the veloecity of travel of said gases

will take place, as heremafter nmore part1eu-~

" “larly deseribed.

- IO

When necessary, the three chambers com-
bined may be of somnewhat greater width than

the main flue, so as to provide in said bifur-

cated suction-flues a united cross-sectional

“area of passage-way equivalent to preferably

not less than one-sixth of the area of the fire-
orate being dealt with, and the inlet-openings

tothe fan and also the discharge-outlet there-

from into the continuation of the main flue to

 thechimney or funnel should preferably, also,

20

have at least the same area for passage-way
of the gases in order that when the fan is not

© being rotated_ and merely the natural draft

| 25

of the chimney or fununel is operative

the
gases will have a sufficiently free passage to
the chimney or funnel to enable said natmal

- draft to maintain approximately the ordinary

- “effective rate of combustion which the chim-

30

ney or funnel can of itself develop in the fur-
nace-fires, so that on the fan being rotated
an acceleration of this draft will take place,
the strength of which on the fires will then

~ be commemumte with the speed of the fan’s

35
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rotation.

In Fig. .:J, whmh shows the application of

my invention to marine boilers, the same gen-

‘eral principle of construction is employed as
~ above described for land-boilers,
- fications merely to suit the conditions neces-.
sarily pertaining to boilers in steamshlpq

with modi-

The uptnke or smoke-duct, from marine boil-
ers to the funnel mmay be taken as substan-
tially the equivalent of the main fiue of land-
boilers, and between the upper end of same
and the base of the funnel I construct my
hereinbefore-described fan-chamber and side

.ehdmbers formmﬂ' the three divisional com-

pmtments therem as already set forth. In
this modification the fan-chamber c practi-
cally forms a basement-chamber underneath
the chimney or funnel #, the suction or side

flues b b’ being sub%tantidlly a eontinuation

or elongation of the nptake,” and the dis-
charge-opemnﬂ p from the fan and fan-cas-

~ing c¢ 18 directed upwardly into the base of

65::'

the funnel . The fan casing or chamber is
of suitable size to allow of the center .of the
fan-wheel being approximately in line with
one side of said funnel or a small distance
inwardly therefrom in order to provide for
the tangential discharge of the gases from the
fan being as nearly as pmctlcable parallel or
coincident with the axis of the funnel. The

- fan-spindle is carried in bearings supported
~ on the outer sides of the fan-chamber, and
the general operation of the armngement as’
“above described is similar to that already de-

743,

disks.

0234

-seribed, and similar letters of reference indi-
cate correspondmg parts.

In applying my invention to locomotweq,
as shown in Figs, 4, 5, and 6, the ordinarily-
employed smoke - collectmﬂ' chamber at the
funnel end of the boiler (whleh is usually

70

known and hereinafter referred to as the -

‘“smoke-box”’) may likewise be regarded as
equivalent to the main flue in land-boilers,
H is the smoke-box, the sides & %' of which

75

are elongated npward]y to form the fan-cham-. :
ber,comprising the central chamber cand cside.

ﬂues bb, commumcatmw with the inlets ee’
of the cenhally-located centrlfuwal fan d in
the chamber ¢, the diseharge fmm which is

directed upwardly into the base of -the fun-

nel {, which practically constitutes an elon- .
.The in-

lets e ¢' in the fan-casing ¢ are of sufficient
diameter to admit of the mseltwn or. with-

gation of the fan-discharge nozzle.

drawal of the fan d through same, and corre-

sponding orifices are pmwded in the wallsof
whiech orifices when the fan is .
in position are closed by disks u u, contain-

the flues 0 b/,

90

ing a central orifice through which the fan- -

« shaft j passes, said shaft bemﬂ'ea,lmed in bear-
attached to the outer sides of said -
T he fan-casing where it extends out

ings &t I,

of vertical line with the funnel is ﬁtted with
a cleaning and inspection door z
wheel v is shown fitted to the shaft for driv-
ing the fan by chain gear;
able arrangement, of d rive may be employed.,.

I do not limit myself to the particular ar-
rangements or application of the fans shown
in- these drawings in respect of either the

flues of . land - boilers or the uptake from
marine boilers or smoke-box of locomotives

or traction-engines, the essential features of

my invention being as hereinafter claimed.
The aeoompanymw dramnfrs merely serve tc

- A spur-

but-anyothersuit-

ico

105 .

1llustrate: convenient fmms of application ” |

which would be subject to modificalion to
suit the particular circumstauces or practical
1eq111rements. of each individual installation.

In my above-described apparatus; whether

same be employed in connection with land or

110

marine or locomotive boilers, the fans may

be driven by any suitable form of -motor

either direct coupled.therewith or driving
'same by a belt or chain, and I may employ
faus of either centrifugal or plopeliel types.

11§

‘When the eentrlftwal type is employed, T

preferably employ fan& of the ty re deseribed
otters Pat-

in the specification of previous

ent granted to me and dated November. 27,

1900 and numbered 662, 395 as. these fans

have important. advantaﬂ'es ln this.combina-

tion, in that they occupy a Very. small space
relatu ely to the volume of gases they can
deal with and impart to the gases a. very high
velocity relatively to their speed of, Iotatwn

and I preferably use said fans of the type
known as the ‘‘double-inlet” construetion,
in which the vanes or blades are mounted on
each side of a central disk, which keeps the

X30C




‘opening to the fan-casing,

o wazesd

currents of gases entering the fans throngh
- :1ts oppositely-located inlets:from impinging

 into one anothér; but when I employ the pro-
_.peller type of fan/I mount one' in each inlet-

- ' v

.~ The type'of: propeller-fan Whleh I pref er-
- ~ably employ :i'sf.t;h;atﬁl;.dQseri‘bed.' and shown in

- the'specification of previous Letters Patent

T0

o locity relatively totheirspeed of rotation than
i8 the case with propellier-fans of other makes,

15

. granted to me and dated July 22, 1902, and:
numbered 705,046, as they likewise have the
-yimportant advantages of ocecupying a very:
- small space relatively to the volume. of gases |

dealt with and impart to the gases a higher ve-

and the construetion and special curvature

- of the blades enable them tostand very high

2'5
30
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. power, there being .
locity of flow through the fan than is.simul-
taneously set up in the main flue, whereby a

45

5o
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- mately the _
itself, so that not only

temperatures without warping or twisting.

In all the above modifications the strength |
of the draft for varying requirements is com- |

pletely under confrol, and a much stronger

draft-power can pe obtained by means of

my herein-described improved apparatus

than would be practicable within the limits
of height which necessarily apply to the fun-

nels of locomotives or steamships and in

many cases to land-boilers. The introdue-

the main flue, as hereinbefore deseribed, per-

mits-of the gases entering same with a mini-

mum of deviation from the direction of their

flow through the main flue and facilitates the
‘maintenance.of large passage-ways for the
gases into and through the fan, so that the

velocity of flow through same is

| _ _ approxi-
the same as through the

main flue
, | _ . can the gases pass
through the fan freely |
when the fan isnot rotated, but when thefan

is rotated receive therefrom an accelerated
veloeity with a minimum expenditure of |

no unduly greater ve-

very important economy of power is effected,
because when the gases have to be forced

through passages of any considerably-con-

tracted area relatively to that of the main

flue through which they are drawn and dis-
charged the power’reguired to ‘produce this
acceleration on a’'given volume rises as the
- square of the enhanced

thereto, and as

power for the effective
furnace-fires, |

By the use of my invention I avpid in'the
case;of locomotives the ungainly lopsided ap-

pearance.which chamcterizes-the,f_j;;:ﬁternal at-
tachment of a fan to the funnel ‘as ‘well as

the difficulty of operating valves or dampers,
while in the case of steamships the space oc-

cupied by my apparatus is .usualfy. available
between the base of the funnel land the top.
ot the boilers. Hence the appli/ ation of my |

tion of the fan-casing bodily, as it were, into.

under natural draft

velocity applied.
my hereinbefore-described
invention obviates necessity for the use of
contraeted passages the rcquired duties are
- consequently obtained with. a. minimum of
draft created on the:

invention to steamships ecan Ve effected in
“what is asually an unoccupied space above
‘the boilers without interfering with other ap-
pliances in the very confined space around
| and over the boilers—a matter of much prac-

tical importance as regards apparatus which

| has to be located in stoke:holds.

| What I claim as my invention, and desire
to secure by Letters Patent, is— -~
1, In an apparatus for enhancing draft
through furnace-fires, the combination of a -
bifurcated flue, a fan-chamber, a fan mount-

ed in said chamber so as to discharge into

the chimney or funnel, oppositely-located in-

lets into said fan-chamber from the bifureca-

“tions of said flue and forming a continuation

of the bifurcated flue through the fan-cham-

ber to the chimney or funnel beyond, and a

central partition which keeps the currents of

3

o
75

80

gases entering the fan through its oppositely- -

located inlets
other.,

from impinging upon one an-
2. In an apparatus for enhancing draft

through furnace-fires as applied to an up-
wardly-directed flue as in marine and loco-

motive boilers or the top of land-boilers, the

combination of a central fan-chamber formed

at or near the base of the chimney or funnel

and closed at its base, a fan mounted in said

chamber so as to discharge into said funnel,
a bifurcated uptake forming fines at the side

of said chamber, inlets at the side of the cen-
| tral chamber and forming a contifiuation of
the bifurcated uptake through the fan-cham- |

ber to the flue beyond, said fan being of the

90

95

100

centrifugal type with a central disk which

keeps the currents of gases entering the fan

through its oppositely-located inlets from im-

1oy

pinging upon one another, ‘and means for

driving said fan. &

3. In an-apparatus for enhancing .draftf |
through furnace-fireg as applied to an ap-

wardly-directed flue as in mwarine and loco-
motive boilers or the top of land-boilers, the . -
combination of acentral fan-chamber formed
at the base of the funnel and closed at its

& (I

base, a fan mounted in said chamber so as -

o discharge into said funnel, a bifurcated

uptake forming flues at the side of said.cen- . - .

‘tral chamber, inlets in the side of ‘said cen- .

tral chamber and forming & continuation of '.
the bifurcated .uptakethrough the central

chamber to thé flue beyond, the outer wall of

the uptake having an aperture in line with

120

‘the fan-axis and of sufficient diameter to-ad-.-
-mit the insertion or withdrawal of the fan

through the same, a detachable plate forelos- = - .~

Ing said aperture, means fordriving said fan,

1 L

4. Inapparatus for enhanemgdraf t'th mugh

h '

: 125 -
and a central partition which keeps the cur- -~
renis of gaseg entering the fan through its.
| oppositely-located inletsfrom impingingupon
T3
furnace-fires as applied to an upwardly-di- e
rected flue-as in marine and locomotive boil- "

erg or the top of land-boilers, the combina-
tion of a central fan-chamber formed at the .




- o 743,694-

base of the funnel and closed at its base, l-gases entermﬂ* the fan through its oppositely-
fan mounted in said chamber so as to dis- | located 1:113133 from 1mpmgmg upon one an-
- charge into said funnel, a bifarcated upt&ke ‘other.

forming flues at the sideof said chamber, in-{ In witness whereof I have hereunto aigned 5.
5 lets in the side of said central chamber and Iny name in the presence of two subsembmﬁ' L

forming a continuation of the bifurcated up- witnesses. | -

-take through the central chamber to the flue

beyond, a portion of the fan-casing extend- - SAMUEL (’LEL‘“ND DAVIDSON
-~ 1ng out of line with the fannel, a door z ad- | Wltnesws_ --
1o mitting inspection of said ehdmber and a{  GEORGE F. WARD

central partition which keeps the currents of "WML FREW.
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