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To all wivony it mly COTLCETTL:

Be it known that I, CHARLES 5. BURTON, &
citizen of the United States, residing at Oak
Park, county of Cook, and State of Illinois,
have invented certain new and useful Im-
provements in Locomotive Smoke - Stacks,
which arefully set forthin the followingspeci-
fication, reference being had to the accompa-
nying drawings, forming a part thereot.

This invention is an improvement upon the
locomotive smoke-stack shown in my applica-
tion filed December 9, 1895.

The improvement consists in specific de-

vices herein shown forrelieving the back pres-
sure on the exhaust-nozzle by so eonstructing
the deflector ag to permit the easy escape of

the exhaust steam and gases carried thereby

before and during the deflection, to the end

that the solid matter driven by the exhaust-
steam may be carried by its momentum In.

the deflected course, while the exhaust-steam
itself expanding at all points at whichit may

find vent shall escape in large part before

being deflected. - |
It consists, further, in the employment of
a supplemental deflector below the prinecipal

deflector adapted to take the outer annular
portion of the ascending column of smoke in

the barrel of the stack, thereby relieving the

main deflector of that portion of the work.
and obtaining a better angle of impact for
the gases, whereby their defliection is accom-

plished with less resulting back pressure.

It consists, further, in speciiic details of
construction of the deflector designed with a
view to its economical manufacture.

In the drawings, Figurelisa vertical axial

section of my improved stack. Tig. 21s a

top plan of the deflectors.

cipal deflector. Fig. 5 is a detail edge view,

A is the stack-barrel; B, the boiler-shell;
C, the petticoat-pipe within the boiler-shell,
nnder which the exhaust-nozzle D is located.
The principal deflector E I is for conven-
ience of manufacture made in two parts I
and F, each of which has the radial cu rvature
snitable to effect the gradual deflection ol
the current without abrupt change of direc-

tion which would be liable to produce exces- |.

1

Fig. 3 is a detail
section at the curvedline 3 3 onTig. 2. Fig.
4 is a plan of the lower member of the prin-

sive back pressure, and in order to afford the
proper relief for the gases, and especially for

' the exhaust-steam which mainly ocecupies

the center of the ascending column, and to
avoid the back pressure which is cansed when
it cannot find easy vent, and also to avoid

the top of the barrel against the outer shell
&+, where its condensation will be rapid and
will objectionally moisten the solid matter
which it is the purpose of said shell to re-
ceive and gather for discharge, it is desirable
that the deflector should be very extensively
apertured, but such apertures should not be
so made or located as to permit the direct
discharge of the ascending eolumn or portion
thereof through them, since in that event the

purpose of the device—to wit, the deflection

of the solid matter—would not be accom-
plished. "For this purpose deflectors having
similar function have heretofore been made

perforated with a verylarge number of small

holes.

The result obtained by the use of such de-
flectors is.that the solid matter being thor-
oughly pulverized by its impact against the
deflector passes through such small apertures

in a condition which is harmless as respects

the danger of causing fire; but such finely-

pulverized matter is liable to be discharged
in ashower of black dust over the engine and

cab to the great inconvenience of the engi-
neer and to the injury of the machinery into
whose joints it penetrabes, and, furthermore,

if such deflector is made thick enough to en-

dure the wear upon it of the stream of solid

matter thus pulverized against it the small

apertures no longer afford the relief, but be-
come rapidly clogged, and even before being
clogged the friction of the steam and gases

passing through them diminishes and almost

destroys the value of the relief afforded. To

i

jenlties, I make my improved

avoid these di

deflector consist of two levels of deflecting-

surfaces, each level comprising radial strips
alternating with radial slits or apertures and
constituting what is hereinafter named &
< deflecting-crown,” the deflecting-strips of
the upper level overhanging the apertures of
the lower level.

conical series of deflecting-strips with inter-
vening aperbures is cast separately from the
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Preferably each level or
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other, and the two radially-slotted conical

o ~crowns thus constructed are mou nted rela-

~tively, so as to codperate in the manuer indi- |
cated. The lower crown E of this compound
~deflector has the radial bars E', alternating
‘with the apertures E4 the bars E' preferably |
~ o uniting in'a hub E® af their inner ends and
~.In aring E" at the outer periphery, the hub
. EY being axially apertured and adapted to
o 10
~ which a portion of the exhaust-steam passes |
~for the purpose of assisting the draft by its:
~discharge through the upper moath G* of the |
outershell G, substantially as set forth in my
| Thiscentral pipe or hub
1 E¥ is formed with an exterior shoulder or
- step e’ near the bottom, on which the hub F©
~of the outer crown lodges. The crown Fis
-+ made with its radial bars T’ alternating with -
20

| . pePiphe}*y. :_.3.*5_3 S R P
- Itisdesirable that the column of gases dis-

former application.

serve as part of a pipe or passage through

apertures If?, the bars bei ng joined at the hub

' at the inner ends by the ring F!! at the

o ~ charged from the “top of the barrel or the

2y . o |

- directed against the defle |

- ofimpact shall be other than such as to cause

. an easy deflection outward. 'This result is -

. easily attained toward the center, and since
o 30 kA 1 _ . _
~ their deflection as ‘they strike the deflector

- will force the outer portion of the column
- outward such outer portion will not strike
~the deflector in the direction in which it
emerges from the top of the stack, but, on the
- contrary, will bend from that direction to one
‘which will make its impact with the deflector
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the smoke and gases at the central part by

more favorable. Nevertheless it is desirable
that matter carried up in a straight line from
the outer side of the stack should not strike
the deflector at an unfavorable angle, and in
order to accomplish this result without malk-
ing the deflector of unduly great diameter I
interpose underneatn the principal deflector
a supplemental deflecting-crown I, whose
lower edge is about two inches inside the bar-
rel of the stack, and which at its outer edge
overhangs the pocket formed between the
shell Gand the barrel suitably to deliver the
deflected matter into such pocket. By this
means the area of the material which is ¢i-
rected against the principal deflector is di-
minished to that of the circle which is defined

by thelowerinner edge of the outer deflector,

and the worst angle of impact possible isthat
of a straight line parallel with the axis of the

~barrel of the stack tangent to the lower edge
~of the supplemental deflector K. Such aline

k k is placed on Fig. 1.

Since the solid matter deflected by the de-
fiecting-bars E and F would have some tend-
ency to spread laterally over said strips and
S0 pass by their lateral edges and eventually
escape with the steam, I prefer to provide
sald strips with marginal flanges, which will
tend to prevent this result by confining the

solid matter which is deflected by the barsto

the area of the bars, thus causing it to pass
off at the ends only of the bars and not at the
sides. - Suchmarginal flanges /' 7' on the up- ._
‘per crown F depend from the lateral edges
of the bars F'. Marginal flanges on the bars
E' of the lower crown are less essential be--
cause solid matter passing off the lateral -~
‘edges of these lower bars would almost cer-.

TS

tainly be caught by the upper bars and re-

the column which rises through the stack-
“barrel there is, under ordinary conditions, no

1steam, but only the gases of combustion.”

| tained by the gunard-flanges /. Neverthe- -
less the guard-flanges may be used upon the
~bars of both crowns. -~
~ The supplemental crown K may be made So - o
of two apertured sections having relations
similar to those of the two sections of the '+
-erown of the principal deflector, but it is not _
-So essential because at the outer portion of e

3 SlIlCe ’Lhe STGELIH Whl ch - escapes :' from the

- | central portion of the deflector will be some-

‘what deflected outward before it thus es-
PO - 1 | capes, it may be advisable to employ, to
stack even at the outer side shall not be so |

. v > 50 | gather or retain the steam in a central body
etor that the angle

‘beyond the deflector and cause it to be dis-

charged centrally from the mouth of the stack,
| an aunulus N, which may taper upwardly,
| forming a gathering-funnel above the deflec-
-tor, 8o that this steam thus held togethermay
{ have the utmost efficiency for the purpose of
assisting the draft. This gathering annulus
orfunnel N is secured to lugs 2 on the up- R
| per side of the crown I and terminatesafew

inches below the top of the staff.

9o
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- Two crowns E and F are bound togetherat

their hubs by anut H and may be secured to-

gether for the purpose of stiffness at their
outer circumference by bolts 73, which take
through the rings EY and F!!, and the entire
detlector is suspended from the upper margin
of the stack by the flanges P P P, which are
secured to the lugs #? by the same bolts which
secure the gathering-annulus N when such
annulusisemployed. Thedeflection effected
by the deflectors carries over more or less
steam and gases into the pocket designed to
receive the solid matter, and in order to per-

‘mitsuch steam and gases to find vent, so that

they will not be forced down into the recep-
tacle which will be provided for the solid
matter, it is desirable to provide a vent-pipe
R, which preferably leads from the discharge-
duct G" upwardly outside the expanded head
or shell G to the top of the stack, into which
1t may discharge at the upper end, though
this Is a matter of convenience.

I claim— . -

L. In a locomotive smoke-stack, in combi-
nation with an uptake-pipe, a deflector which
18 situated so as to be encountered by the as-
cending column from the uptake-pipe before
the same has been reflected, and which is ra-
dially coneave toward such ascending col-
umn, whereby it is adapted to deflect the a,S-
eous current sufficiently to precipitate the

solid matter therefrom, such precipitating-de-
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flector consisting of bars which are radially
continuous and separated by radially con-
tinuous apertures, and a second series of ra-
dially continuous bars overhanging such ap-
ertures, whereby the steam is allowed to es-

“eape by expansion laterally between the up-
per and lower series of radial bars simultane-

ously with the deflection of the gases which
precipitates the solid matter. |

2. In combination with the smoke-box and
the steam-jet discharging upward at the bot-
tom thereof, the uptake-pipe leading upward
from the smoke-box in direct line with the
discharge of the steam-jet, whereby thesteam-
jet entrains the gases of combustionin a col-
amn with it in the uptake-pipe; an inverted

conical deflector interposed direetly in the

path of such column, such defiector being co-
axial with the uptake-pipe and radially con-
cave toward the upper margin of the latter,
whereby it is adapted to deflect the gases of
combustion suil
solid matter therefrom outside the uptake-
pipe, and consisting of radially continuous
bars alternating with radially continuous ap-
ertures, and a second series of radially con-

tinuons bars overhanging such apertures,
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whereby, simultaneously with the deflection
of the gases which precipitates the solid mat-
ter outside the uptake-pipe, the steam has
opportunity to expand and- escape lateraily
between the two series of radial bars.

3. In a locomotive smoke-stack, in combi-

nation with an uptake-pipe, a deflector which

is situated so as to be encountered by the as-
cending column from the uptake-pipe betore
the same has been reflected, and which 1s ra-
dially concave toward such ascending column,

whereby it is adapted to deflect the gaseous

"

current sufficiently to precipitate the solid
matter therefrom, such precipitating deflec-

_tor consisting of bars which are radially con-

tinnous and separated by radially continuous
apertures, and a second series of radially
continuous bars overhanging such apertures,

whereby the steam is allowed to escape by

expansion laterally between the lower and
upper series of radial bars simultaneously
with the deflection of the gases which precipi-
tates the solid matter; the upper series of
bars having depending flanges from the lat-
eral margins at the outer portion of their ra-
dial extent.

4. Inalocomotive smoke-stack,in combina-

¢z tion with an nptake-pipe, a deflector which is

Ho

situated so as to be encountered by the as-
cending column from the uptake-pipe before
the same has been reflected, and which is
radially concave toward such ascending col-
umn, whereby it is adapted to defiect the

oaseous currenfisufficiently to precipitate the
solid matter therefrom, such precipitating-de- |

flector consisting of bars which are radially

ciently to precipitate the-

F

continuous and separated by radially contin-
uous apertures, and a second series of radi-
ally continuous bars overhanging such aper-
tures, whereby the steam 1s allowed to escape
by expansion laterally between the lower and
apper series of radial bars sim ultaneously
with the deflection of the gases which pre-
cipitates the solid matter, and an expanded
head within which such def
and into which the uptake-pipe protrudes,
and a duct leading from the pocket thus
formed ouftside the protruding part of the
uptalke-pipe to conduct away the precipitated
matter. |

5. In aloecomotive smoke-stack,in combina-
tion with the uptake pipe or barrel, the prin-
cipal deflector which overhangs thesame radi-
ally concave toward the mouth of the uptake-

pipe, and a supplemental annular deflector .

interposed between the upper mouth of the
uptake-pipe and the principal deflector, and
overhanging the outer annular portion only
of the uptake-pipe and extended radially be-
vond the same.

“ 6. Inalocomotive smoke-stack,in combina-

tion with the uptake pipe or barrel and an
expanded head within which said uptake-pipe
discharges; a deflector overhanging the up-
take-pipe consisting of two inverted conical
crowns having each a plurality of radially-
extended apertures alternating with radial
bars, the bars of the upper crown overhang-
ing the apertures of the lower, whereby vent
for the exhaust-steam is afforded through the
deflector; a steam-gatheringannulusmounted
above the upper crown adapted to gather the
exhaust-steam which passes through the aper-
tures of the deflector at the eentral part, and

ector is inclosed
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cause the same to be delivered centrally from

the discharge-mouth of the stack.

7. Inalocomotive smoke-stack,in combina-
tion with the uptake pipe or barrel and an
expanded head into which the uptake-pipe
discharges;an inverted conical deflector over-
hanging the uptake-pipe radially concave
toward the margin thereof and a supple-
mental annular deflector interposed between
the mouth of the uptake-pipe and the prin-
cipal deflector and overhanging the margin
only of the uptake-pipe, whereby the outer
agnnular portion of the column discharged
from said pipe is deflected over the margin
of the latter without impact against the prin-
cipal deflector: substantially as and for the

purpose set forth.

In testimony whereof I have hereunto set
my hand, in the presence of two witnesses, at

| Chicago, Illinois, this 15th day of October,

1896. - |
CHARLES S. BURTON.

Witnesses:
E. T. WRAY,
JEAN KELLIOTT.
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