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To all whom it May concern: nace, 2 the smoke stack, and 3 the bouér of

Be it known that we, Winriam Tayror | g locomotive engine; which may be of any

"Lwrron and Janes McSuERRY Luorron, citi- type or construction. The return’ from the

Zens of the United States, residing in the { smoke stack to the furnace comprises an en- -

county of Berkeley and State of West Vir. trance portion 4 and downwardly extending g
ginia, have invented certain new and use- | portion 5 having a delivery end 6 within the
ful Tmprovements in Spark-Arresters and | furnace, preferably, although not necessa.
. ,Sm'oke—Consumers,.of which the following I rily, below the grate. Entrance portion 4
' is-a specification, .of the return pipe may be of any preferred =
‘Our invention relates to the reduction of | shape in cross-section, being shown as rec- gp
sparks and smoke given-off by furnaces in ] tarigular., The downwardly extending. por-
eneral, and particularly by locomotive | tion 13 preferably divided, a part being ar-
boiler furnaces. o .| Tanged on each side of the boiler,‘ but any
"While the invention is capable of a wide other disposition ma be made of this por-
‘range -of application, it is particularly | tion, and of the de ivery end whick may 7o
adapted to, and therefore will be illustrated | enter  the furnace at any preferred point.
-and ‘described in connection with, " locomo- I -The return pipe is provided with a vent.
tive engines-in the furnaces of which soft opeming furnished with removable sereens
or bituminous coal is used as fuel. We do | 7 of proper mesh to brevent egress of cin-'
not wish to limit the invention, however, to | ders and sparks. These screens are -sup- 7j
use with any particular kind of fael. |- ported in the opening by a fixed deflector 8 -
The principal objects of our invention are ‘and flange 9, and are covered by .a remov-
©. to'arrest all cinders and sparks; to consume able hood 10. opening rearwardly. Hood 10
- the greater part of the smoke from the fur- l 1s secured in place by lip 11 and bolt 19,
nace during the normal running of the en- | The vent opening is controlled by a movabls 80
gine; to provide for conﬁning practically | deflector fap 13 connected to arm 14 on the .
all of the products of combustion for short outside of the return pipe. Hood 10 and
intervals of time, as, for instance, while the sereens 7 may be readily removed for clean-
locomotive is standing at a station or pass- | ing the latter. Tt will be observed that the
ing through a tunnel; to provide means for vent opening is shown as 2 lateral opening g5
changing to the « straight draft” or exhaust | in the return pipe, and that the deflector 15~ -
to Iﬁmosphere -direct; and to provide :a | mounted adjacent thereto and extending. in.
single controlling lever. in -the cab by means .the general direction or movement. of the
-.of which the mechanism Tor effecting the products. of combustion -which impinge
above objects may be operated and adjusted. - agairst it. . The heavier particles will there- gy.
. Further and minor ogject-s will more fully | fore be. guided away from said opening, and
appear hereinafter, reference being had to*| will ‘be carried back to the furnace, while 5,
the actompanying-drawings which illustrate | portion of the lighter products of combuig-
what we now believe to be the-best embodi- ! tion will eseape t, rough said.opening, s :
ment of the invention. : : Forced circulation of the products.of: eom- ‘gx

45

- gitudinal section of the forward portion the maximum efficiency, and is connepted
©  of the same; Fig. 8 is a vertical cross-sec- | pipe .16 to- a source of air pressure, shown
tion of the same, tiken on line 33, Fig, 1, | as.a fan blower 17, - Fan blower 17 is driven’

the yalves;

. In the drawings, Figure 1 is a view in | bustion back through the return. pipe is ef-"
side elevation of a locomotive engine boiler | fected by an air blast delivered into:the en-
-and furnace equipped with our “improve- | trance thereof by injector nozzle: 15, which

ments, & part of the furnace and return flue | should be positioned with respect to ths
being broken away; Fig. 2 is'a vertical lon- trance of said return pipe 5085 to' o

looking in the direction of the arrow; Iig. [in any suitable manner, as by a siafl
4 is -gn'»enlat‘l%ed detail in section of one of .| bine 18 to be supplied either with  gxha

’ Yig. §'is an end elevation of steam from engine exhaust 19 throu h p
20, or with live steam through pipe 21,

the controlling lever; and: Fig, ¢ is an ol
arged view of the rear end :of one of the 58

erating ‘rods o o . | 'Eine is provided with ah “alternative ais
-Pressire ‘connection 93 having a valve 24,

"ﬂ;"ﬁ;._v&?ings, 1 is " the fﬁr-'

0o
by

. ‘Exhaust steam riozzle 229{ the main en~ - -
- - l: 1 - "

11
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all Iocated in the spark box of the locomo- .
tive. Valve 25 is capable of two closure
positions and -controls the exhaust steam

" connection both with nozzle 22 and turbine

10

15

pipe 20. Both valves 24 and. 25 are oper-
ated simultaneously through rod connections
26 and 27, lever 28 pivoted at 29 and piv-
otally connected at 30 with one of ‘the main
operating rods 31. The other main oOper:

ating rod 82.is connected to arm 14 of mov-+4.

able deflector 13, and controls both the ex- .
haust steam and live steam connection of
turbine 18 by means of three-way valve 33,
moved by lever-34 pivoted at-35 and having

s pin and slot connection with the valve-op-

erating arm. - |, oo o0
Three-#ay valve 83 had-i port 36 arranged

- to connect pipe 20 either with the turbine or

20

with exhaust pipe 37 to. atmosphere; and
also has a port 38 to cornect live steam pipe
21 with, or cut it off from, the turbiné, as’
clearly shown in Fig. 4. Globe valve 39 is
provided in the pipe 21 to regulate or en-

" tirely cut.off the live-steam from valve 33

25

E | ':.-30

“natural draft when the locomotive is in mo-
- tion. : L

The turbine exhaust is shown at 187,
- At the delivery -end of the return pipe,.
e provide an auxiliary draft accelerating

“device 40 having a check valve 41, this de-

vice being supplied with a rush of air or

“The discharge of smokesstack 2 i§ con:

- trolled- by closure"2’, which is ',Perite'd B
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“and pﬁi,z

rod 81 through gear segment 2’
fen @77, < T T T , v
. Operating tods 81 and 32 are moved for--
ward or-backward by lever 42- pivoted at 43.
and carrying two, pawls. Pawl 44 has a.

- forward ‘arm 45 adapted .to engage. a notch

in rod 81, and ‘also a rearward arm 46 hav-

-ing a perforation to regeive the-shank 47

" of the pawl 48, which latter engages s notch

s

in rod 32. Shank 47 extends. through a lug
49 on the lever, and is adapted to engage ]
notches 50 of a rack. Pawl 44 is controlled

"by hand piece 51 through rod 52, this:also

.. ‘controlling pawl 48 simultaneously. . Pawl’

50

- .60

48 is controlled independently by hand piece

" 53 through rod 54. - Rods 81 and 32 are pro-

vided with serrations.or notches 31’ and 8%/ .
for engagement with stwﬁorts‘ 31"" and 32"
after being operated. “When being operated
the rods are raised clear of these supports by
the pawls. B

" ~The operation is as follows: The various
parts of the apparatus are shown in their.

respective positions for normal running, ex- |

hiaust steam being supplied to the turbine

and air ‘being delivered: through nozzle 22, |

to assist -in carrying the products of com-
bustion upward ~toward the. smoke . stack,

and also thwough nozale 15. Live steam |

113

valve 89 is closed.” The smoke stack dis-_
charge is-cut off by closure 2/, and deflector
18 occupies an intermediate position. Un-

i

1:gases for a short anterval of time, as when
| passing through a tunnel or standing in 2

956,580

~der these-conditions, the injector action of
nozzle 15 causes, or aids, the return of
the products of combustion (mixed with
-air) through thé return pipe to the furnace,
the heavier particles such as sparks and ecin-
_ders, being deflected downwardly by fixed
and movable deflectors 8 and 13 to facilitate
their Erogress away from the vent opening,
into the downward portion 5 of the return
pipe, and a-portion of the lighter smoke and
gases passing out through said vent open-
ing. " The remainder of the products of
combustion, with the sparks and cinders,
are returned to the ‘furnace where the cin-
ders are deposited and the unburned com-
“bustible Iﬁarticles and gases are burned.
Such of the exhaust steam as is not needed
for running the turbine may be vented in
any, suitable manner. When there is no
exhiust steam, as when the engine is shut
down (the locomotivé standing at & station),
valve 89 is opened .and the turbine operated
by live steam. :In ordér to eliminaté all,
or practically. all, of the fine smoke and

75

80

90

depot, operating lever 42 is.pushéd forward,
pressure being dpplied to hand piece- 53.
. This clutches and retracts rod 32 and ¢loses.
(or nearly closes)-the vent in the return pipeé

| by flap.or movable deflector 18, at the same - .

time, ‘by means of valve 88, cutting off . all
“steam .from the turbine 18 and ¢onhecting’
the main engine exhaust to atmosphiere at -
*87s.,. The fire will thereby be banked: for'a
' short time.. In order to change to the ordi- -
nary diréct forced draft arrangement, start-
ing from the “former initial-position of the.
parts, lever’42 is retracted, pressure being
applied tohand piece 51.-7This clutches both
rods-31 and 32 to the lever.and:forces théin
forward.” By this.motionsrod 81 opens the
“smoke stack . and- operates valve 25 1o open.
‘the-exhaust steam. connection to nozale 22
and clobe its connection to pipe 20, -at the
samie time closing vizly;a':%. y this same
movemeiit, rod ‘32 throws- flap -13 down
againdt, the bottom: of entrance portion 4
of the teturn pipe, thereby closing the ve-

105

turn pipe, The exhaust steam from nozzle 115

92 will iow make a direct forced draft out .
through .smoke stack 2, as in the ordinary:
construction. ——— L
 Various of the valves are shown.as flap
valves, and- are arranged to open against.
pressure, thereby securing certainty; inclossi 3
ing. W’e do’ pot limit ourselves, however;
‘to the use of flip valves. T W
' We aré aware that many .changes jn de-:
' tails. of construction. and " arrangemeht;iof
parts may be made without departing from.
the spirit of our invention; also, that: vax-
rious combinations of the elements of -ap-: -
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paratus disclosed may, be used without.thei -

‘remaining e/lemehts or with extraneous des
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vices, and all such changes and combinations

we desire to cover in the appended claims. -
What we claim, and desire o secure by

Letters Patent, 15— '

L In apparatus for eliminating sparks

and smoke, the combination with a furnace

and a smoke stack, of a return pipe from

said stack to said furnace provided with a.

lateral discharge vent opening to permit
escape of a portion of products of combus-
tion, a deflector adjacent said opening ex-
tending in the general direction of move-

" ment of the products of combustion imping-
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ing thereagainst for guiding the heavier par-
ticles away from said opening, and means
for causing u -forced - circulation through
said return pipe. _

2. In apparatus for eliminating sparks
and smoke, the combination with a furnace
and a smoke stack, of a return pipe from
said stack to said furnace provided with
& screened discharge vent opening, a mov-
able deflector pivoted -adjacent said opening
and arranged to close said opening or. to
detlect the heavier particles away from said
opening; and means for creating a forced
circulation through said return pipe.

3. In apparatus for eliminating sparks
and smolke, the combination with a locomo-
tive furnace and smoke stack, of a retwn
pipe from- said stack to said furnace pro-
vided with adischarge vent opening, a rear-

“wardly discharging hood for said vent open-

1ing, a-deflector for the heavier particles ad

jacent said vent opening, and means for
causing the circulation of products of com-
bustion through said return pipe.

4. In apparatus for eliminating sparks
and smoke; the combination with a furnace
and a smoke stack, of a return pipe from
said stack to said furnace provided with a
discharge vent opening, means for injecting
air into the return pipe to create a forced
cireulation from said stack, and an auxiliary

» circulation forcing means at the delivery
‘end of said pipe, of less capacity than said

injecting means. .

5. In" apparatus for eliminating sparks
and smoke, the combination with a furnace
and its'discharge flue, of a return pipe from
said flue to said furnace, a pump for forcing
the return circulation from said flue through
said return pips,.a motor conneected to drive
said pump, a movible closure for t- dis-
charge of said flue, and an operating con-
nection for controlling both said motor and
said movable closure.

6. In apparutus for eli ainating sparks
and smoke, the combination with a locomo-
tive furnace and boiler, and a spark-box and
smoke stack, of u movable closure for the

discharge of said stack, a return pipe from

said stack to said furnace, an injector for

Torcing the return circulation to said pipe, a

motor’ driven air pump for supplying air

056,589

8

under pressure to said injector, an exhanst
steam nozzle in said spark box, an air pres-
sure connection to said nozzle, an exlaust
stean connection to the motor of said air
pump, and an operating connection for con-
trolling said closure and said exhaust-steam
and ahr-pressure connections.

7. In apparatus for eliminading sparks
and smole, the combination with a farnace
Cand its discharge flue, of a retuwrn pipe from

said flue to said furnace. provided with a
vent opening, a valve for controlling said
vent opening; a pump and counections for
causing a forced circulation through said ve-
turn pipe, a fluid-pressure engine for opeL-
ating said pump, a valve for controlling ad-
mission of fluid pressure to said engine, and
common means for operating said bent valve
and said engine control valve,

8. In" apparatus for climinating sparlcs
and smoke, the combination with a furnace
and its discharge flue, of a closure for said
flue, a yeturn pipe from said flue to said fur-
nace, a pump and connections for causing a
forced civculation through said return pipe,

flnid pressure motor connccted to drive
“suid pump, and comunon means for control-
L;tg said closure and the fluid pressure stp-
plied to said motor.

;9 In apparatus for eliminating sparls

and smoke, the combination with a furnace

and its discharge flue, of a closure for said

"{lue, a return pipe frou said flue to said fu-

nace provided with a vent opening, a valve

| for controlling said vent -opening, a pump

and’ connections for causing a forced circu-

lation through said return pipe, and com-.
mon meahs for controlling said ‘closure said

valve and shid pump. :

10. In; apparatus for eliminating sparks
and smoke, the combination with a locomo-
‘tiverengine, boiler, ¢furnace and discharge
flue, of a return ‘pipe from said flue to said
furnace, a pump and connections for caus-
ing a forced circulation through said return
pipe, a small steam engine for operating said
pump, an exhaust steam connection from
said locomotive engine to said small steam
‘engine and a live steam connection from said
-boiler to said small steam engine, and a
valve having a movable element to connect
either live or exhaust steam to said small en-
-gine or to shut off both and connect said ex-
haust.to atmosphere. _ o

11. In -apparatus_for-eliminating sparks
and smoke, the combination with a furnace
and its discharge flué, of a closure for said
flue, an operating rod for said closure, a re-
turn pipe from said flue to :
vided with a discharge vent opening, a valve
for controlling said vent opening, an operat-
ing rod for said valve, means for causing g
forced ¢irculation through said return pipe,
anu a common operating lever for said rods..

12. The combination with a furnace and -
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its discharge flue, of a return pipe from said
flue to.said furnace, a movable elosnre for
the discharge end of said flue, a controlling
valve in said return pipe, a notched operat-
ing rod for each said closure and valve, a
single operating lever carrying pawls for re-
spectively engaging said notches, and hand
pieces upon said lever for controlling said
pawls. ‘ : ' , ‘
.13. In apparatus for eliminating sparks
and smoke, the combination with a furnace

- and its discharge flue; of a return pipe from

said flue to said furnace provided with a
discharge vent opening, suitable controlling
valves for said parts and operating means
therefor comprising a serrated rod, a fixed
support engaging the serrations thereof,

. and a lever for raising said-rod from said
. support and moving said. rod.

20 .

- 25

14. In apparatus for eliminating sparks
and smoke, the combination with a furnace

and 1ts diSCharge flue, of a return pipe from -
- said flue to sald furnace
e vent opening, suitable controlling -

d,ischar%

valves for said parts and. operating means

therefor comprising a rod, a fixed support
“engaging and holding the same, and means

" for raising and disengaging said rod from

30

35

“said support and moving said rod to operate
‘said. controlling valves, ’

15. In apparatus for eliminating sparks

and smoke, the combination with a furnace

-and its discharge flue, of a return pipe from
said flue to 'said furnace, auxiliary appara-
tus cobperating with said, parts for causing

~-and "controlling the flow ‘of gases there-

through, an eperating rod for said appara-

rovided with a

1 lation through said return pipe,

‘858,589

tus, a fixed support for engaging and hold-
ing said rod, a lever for moving said rod,
and means carried by said lever for grip-

ping -said rod and disengaging the same

from its engaging and holding support.

' 16. The combination with a %urnace and a
smoke stack, of a return pipe.from said
stack to said furnace provided with a lat-
eral discharge vent opening to permit es-
cape of a pottion of products.of combustion,
a deflector adjacent said opening extending
in the general direction of the movement of
products . of combustion impinging there-
against for. guiding the heavier particles
away from said opening, and means for in-
jecting air into said return pipe to create a
forced circulation from said stack. .

17. The combination with a furnace and
a smoke stack, of a return pipe from said
stack to said furnace provided with a lat-
eral discharge vent.opening to permit. es-
cape of a portion of products of combustion,
a movable deflector pivoted adjacent said
opening and extending in the general direc-
tion of movement of products of combustion
impinging thereagainst, said deflector being
arranged-to close said opening or to deflect
the heavier particles away from said open-
ing, and means for creating a forced circu-

In testimony. we have affixed our signa-
tures, in presence of two witnesses,
WILLIAM TAYLOR LUPTON.
. JAMES McSHERRY LUPTON.
Witnesses: . :
Epwarp Rurpepce,
Crarces A, Youne.
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