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- To all whom it may concern.:

- Be it known that I, CYRUS SMITH, a resi-
‘dentof Irwin, in the county of Westmoreland
and State of Pennsylvania, have invented a
‘new and useful Improvement in Apparatus

. for Saving Fuel; and I do hereby declare the
. following to be a full, clear, and exact descrip-
.. tion thereof. -~ o
-~ My invention relates to an attachiment for

e 10

steam-boiler and other furnaces whereby the
-~ carbonic-acid gas and solid waste products
... . of combustion are returned to the fire and

" more perfect combustion of the fuel secured

~and the efficiency of the furnace greatly in-
creased. - e

- Toenable others skilled in the art.to make
~ and use. my invention, I will describe the
. same more fully,
SO j'.i_n'gfdeings, 1n which—

referring to the accompany-

- Figure 1 is a vertical longitudinal section

. . 'of a steam-boiler furnace with my attach-
- ment applied. Fig. 2 isa longitudinal sec-
- .tion through the fan-casing and fan, and Fig.
. 31is a transverse section of the same.

I 'have illustrated my invention in connec-

. tion with a vertical-boiler 1, although any

~other type of boiler might be used. ~The
. . boiler is provided with the usual furnace-

j'fiff"_-__?'ﬁgr'a,_te 2, below which is the ash-pit 3, said ash-

pit being provided with the usual doors, (not.

. shown,) through which the ashes are removed

and which supply the draft for the furnace.

- The furnaeeris further provided with a stack
.4, which in the present instance has an en-
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larged portion 5, formed by a funnel-shaped

 device attached to one side of the stack, said

L ~chamber 5 communicating with a pipe 6,

" which leads to the fan 7. In the stack 4 op-
-~ Dposite the pipe 6 is a conical deflector 8, the

40

. heavy waste
. the pipe 6.

object of which is to direct the solid and
products of combustion toward

. Thefan?7is prowdedmth& casing 9, which
... 1s or may be of the usual construction, said

casing having an opening 10 on one side and

.- . being connected at the-other side with the
- pipe 6. Said casing at its lower side has an
. opening 11, communicating with the pipe 12,
. which extends down and leads into the ash-
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Dit 3, as shown in Fig. 1. The fan comprises

- five or other suitable number of radial arms
o 13, secured to a hollow hub or sleeve 14, said | with a similar valve 30.

| hub or.sleeve being bolted or otherwise suit-
ably secured to a spider 15, secured to the
-inner end of the shaft 16. _
‘mounted in suitable bearings 17 on the frame
-18, secured to the platform 19, which is suit-
.ably supported in proper relation to the
{ boiler and stack. The shaft 16 is provided
| with a pulley 20, whereby the shaft may be
driven from any suitable source of power,
-elther the engine itself or a separate source.
-The shaft is furthermore provided with a wa-
‘ter-cooling box 21, which prevents the heat

being communicated from the fan to the jour-
nal-boxes 17.

~ Kach of the wings 13 is made hollow, as
-shown in Iigs. 2 and 3, the inner ends of the
‘wings being flanged and suitably

bolted or
otherwise secured to the sleeve or hub 14, the

-|-latter being provided with openings 22, com-

municating with the interior of the wings.
The wings are cut away at their inner front

‘edges, as shown in Figs. 1 and 2, so that the
base 18 substantially one-half the width of

the upper ends thereof, and the opening at the
inner end of said wings is somewhat smaller

than the opening at the outer end thereof,

thereby permitting a free flow of air through

sald wings.. Between the wings are crescent-
shaped deflector-plates 23, which are attached
ab their outer edges to the rear edges of the
wings and project forward in a downwardly-
1inclined- direction and are connected to the
‘cone 24, secured to the front end of the sleeve
) or hub 14, The cone 24, together with the
‘deflector-plates 23 and the cut-away portion
‘at the base or inner front edges of the wings,
provides for the free entrance of the waste
‘products of combustion into the fan-casing

and directs the same in the proper course to
be drawn therein and discharged into the
pipe 12. | N

‘On the upper side of the pipe 6is provided

‘& suitable opening 25, the bottom wall 26 of

which slopes downward and leads toward the

‘opening to the fan-casing.’ A ‘suitable cover
| or door 27 is hung at one edge to the pipe 6
‘and is provided with a ring 28, to which may
‘be attached a cord or similar device for hold-

This shaft is
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ing said door or valve open to any desired de-

gree. 'L'he pipe 6 is provided with a damper
or other suitable valve 29 and the pipe 12
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:combmatwn mth the furna,ce, ash plt and.
. sunobsnueted staek of a,fa,n and casing there- T

| .the sta,ck and ash- plb resspectwely, sald fan .
;1 being provided with hollow wings. communi-
: scating at: their inner ends with the atmos—;.; R

4 In a'devme of tne chala,cter qpeelﬁed- T

-th:e ‘combination with the furnace, unob- -
structed stack and ash-pit, of a fan- casing,
pipes leading from the same to the stack and ;
-ash -plt- r-espeetlvely,- S-dld- casmw bem pro— "o

. waste produ-ets-of -combustaon throuﬂr'h the:_
----- ~pipe 6, but also draws inair through the open-
il 20 mg 10 which Passes thI‘OllfTh the hollow hub
14:a.nd the hollow w:‘m'ﬂs‘-l?y -This air not

.. only serves to keep the haft‘lﬁ cool, but also |: EREREE
| that 1t 18 mlxed with { ing. to the staek a valved openmn‘ in the plpe SRR

L prrrniTiiioioa SR -tzhe waate prodmts of combustion :and be- 1i16&diﬂ” from the smck to the fan c&&ing, a.

.. 28 comes heated thereby, thus acting as a hot |
oo blast for the fire. Afmthersu;;plyofaum ;
o drawn thrmwh Lhe opemuw 25 in the plpe 6 {‘having a hollow hub communicating with the |

EEEEEE | fopenmﬂ' in the casing fm_d hollow wmws com- -
municating with -ithe' hollow hub and deﬂee—': R
sbor plateb bebween the Winﬂ's and slopinfr to- .

It mll be ohsm ved that the stack 4 is nob
ST pmmdedwmhad&mper %othatthenabnml— - o
oot oo draft 1s anobstructed, the fan serving merely | 5 In a dev_lce_o_f _t_h_e ch&me_ter _spemﬁed RERRE
oo o 1o draw the more heavy waste prodacts of |
;structed stac,k and ash-plt of a fan and cas-
‘ing therefor, pipes leading from the same to

the stack and ash-pit respectively, said fan 3s

oo combustion from the stack and return them
35 to the furnace. The combustion of the fuel
therefore is much more perfect than with the

ordinary style of furnace, and at the same
time the draft of the furnace is in no manner
obstructed. | |

What I claim as my invention, and desire
to secure by Letters Patent, 1s—
- 1. In a device of the cl&sg specified, the
combination with the furnace, ash-pit and
unobstructed stack, of a fan, and casing there-
~for, pipes leading irom the same to the stack
and ash-pit, respectively, and means in the
- stack for deflecting the solid and hea,vy waste

products of combustlon into the pipe leading |

to the fan.

being provided with hollow wings having nar-
row bases communicating with the atmos-
phere and broad outer ends, deflector-plates
between the wings and sloping toward the
pipe leading to the stack and a valved open-

ing in the pipe leading f10m bhe stack to the
-fan

In testimony whereof I, the said CYRUS
S“V.[ITH have hereunto set my hand.
CYRUS SMITH.
Witnesses:
D. M. THORNE,
K. S. PERRY.
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