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UNITED STATES

11,997,751

PATENT OFFICE

1 997,751
) LOCOMO’I‘IVE

Eugene L. Schellens, Rldgewood N. J., assignor
to.C~S Engineering ‘Company, Englewood, N. J.;
a. corporation_of Delaware

Appll,ca,tion May 20, 1930,»Se1"ialNo. 454,020

12 Claims.

This invention relates to locomotives, and is
primarily concerned with the separation of cin-
ders.and other solids from the flue gases, the dis-
posal of the separated solids, and the provision of

§ simple and rugged structure, readily applied to

10

~existing equipment, which will accomplish these

functions in such manner as to enhance the effi-

-ciency of the draft and of the.locomotive as a

whole.
One object. of this invention is to:remove the

" 'solids . completely from the exhaust. gases before

15

30

40

they reach the zone of greatest draft, even when
low grade fuels, such' as lignite, are used. A
further. object is to provide: structure for ac-
complishing these ends. which can be installed in
present locomotives: without ‘making any. sub-
stantial change in'them, and which will not re-
quire much power to operate or much care to
maintain.

More specifically, this 1nvent10n contemplates-

the provision of partitions and bafies in the loce-
motive smoke box, the arrangement of these be-
ing such as to: cause the exhaust gases en route
to the stack first to traverse a circular path at

high velocily, and then abruptly to change direc-"

tioh, $%o.that. centrifugal force ahd momentum

operate to separate the entrained cinders there-~

from. .The separated: cinders fall into pockets

in the.front of the smoke hox, where jets blow

them through pipes to the fire box.
It is also a purpose of this invention to. provide

means for varying the contour and effeclive area .
of the exhaust gas passages to obtain mazimum

efficiency in cinder separation.

Still another object of the invention is to pro--
vide, in agsociation with an improved céntrifugal”

type of cinder separating apparatus, a simple and
effective spark arresting arrangement.

How the foregoing, together with such other
objects and advantages as may hereinafter ap-

" pear, or may ogcut to those gkilled in the art, are’

attained, will be apparent from the following de-
scription, which, together with the accompany-

ing drawmgs presents a preferred embodiment.
" . of this invention.

In the drawings:
Fig. 1.is a.vertical 10ng1tud1na.1 sectlon through

a locomctive front end construction embodymg_.
my. invention, certain of the parte bemg shown

“in elevation..

Fig. 2 is a similar view, though somewha,t dia-’

grammatlc through the front of the fire_ box,

a‘nd_‘rear‘tube, sheet of. the same 1ocomot1ve, a,nd_‘:
-showing a_distributor. plate with means for ad-.

(CL. 110~-123)

mitting air into the fire box under the action of.
the draft.

Fig, 3 is-a section on the line 3—3 of Flg 2
5how1ng a. plurality of such .distributor plates.’

Fig. 4 is a transverse vertical section on the
line. 4—4 of Fig. 1, with a part thereof omitted
for Lhe sake of clarity, and

Fig. 5 is a transverse horlzontal section on the
line §—5% of Fig. 1.

Fig. 1 shows the front end constructlon of a
locomotive having a boiler 1, smoke hox 2, smoke
box cover 8§, stack 4, superheaLe1 header 5, dry
pipe 8, flues 7, fire tubes 8, forward flue Sheet
9, and exhaust nozzle 18. Between the fiue sheet
§ and the stack 4, wing partitions {1 extend par-
tially - across the upper half of the smoke. box
(see also Figs. 4 and 5). Between the inner ends
of these wing partitions, is the rear wall of a
shell 12, exiending from top to bottom of the
smoke. box. . This shell forms,an.inner draft
chamber 13 around the exhaust nozzle id and
the. stack 4.  An opening {4 is prov1ded. in. the
forward, upper section of the shell 12, the bot-
tom of this,opening being at a hlgher level than
the bottom of the stack.

Forward of the wing partlulons H bafile Walls
15, are mounted on either side of the smoke box,”
extending forwardly and toward but.not to the
center of the smoke bhox. - These bafie or guide
~walls 15 are.curved from side: to side (see Fig..
5) and-are spaced from the shell {2 in such man-
ner as-to provide channels {8 around both sides
of the shell.  Preferably, these channels dimin-
ish in cross-sectional area from hack to front.

To prov1de for further diminution of the .ef-
fective ares of these channels or passages, por-
tions 17 of the walls {5 may be cut out and pro-
vided with hmges i, uO that they may. be swung
inwardly.

A spark screen. 19 is fixed to the shell 12, com-
pletely covering the opening 4. Prefera,bly, this
screen is attached to the sides of the shell in such
manner as-not to block the entrances of the pas-
sages I8, but it lies in said passages and éxtends

forwardly and inwardly through and beyond them, .
© so.that its sides meet i a point, as clearly shown.

in Fig. 5, at the center line and near the front of

the. smoke box. - The screen 19 is omitted in Fig.

4 in order to show the relation of the parts be-
hind it.

Pipes 20 are tapped into the dry pipe ab either:

side of ‘the smoke box, and extend forwardly and
downwardly to. cinder-receiving pockets or hop-
pers 21, and open into nozzles 22. Opposite these

nozzles are pipes, 23; each of which extends m a
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straight line from the cinder pockef through one
of the fire tubes 8, to the fire box 24 (see Fig. 2).
These pipes pass through the lower part of the
passages 16, and, to protect them from the scour-
ing action of the cinder-laden exhaust gases at
these points, are covered with sleeves 23’. A
straight pipe is provided from cinder pocket to
fire box, without turns or curves, so that the
scouring action of the cinders passing through it
will be reduced to a minimum.

Figs. 2 and 3 show the rear end construction,
including fire box 24, rear tube sheet 25, mud ring
26, fire arch 27, and crown sheet 28. The rear
end of pipe 23 in fire tube 8 is shown in Fig. 2.
Mounted in the fire box, between the tube sheet
25 and the arch 27, are the distributor plates 29,
one opposite the end of each cinder-carrying pipe
23. The supports for these plates are tubular

members 30, which may be cast integral with said

plates or may be fastened thereto in any suitable
manner. Slot-like channels 31 are formed in the
plates 29, communicating with channels in the
tubular supports 30. It will be noted that the
supports 30 project through the outer boiler shell
{, and are open to the atmosphere. The cinder
return mechanism and fire box or rear end con-
struction are not specifically claimed herein, as
claims directed thereto have heen made part of

_the subject matter of application Serial No. 619,-
30"

458, filed June 27th, 1932, which application is in
part a continuation of this case.

In operation, the gases from the fire box pass
through the fire tubes to the smoke box, thru
the spaces to right and left of shell i2 below wing
bafles 11, into passages 16, along and through
the screen 19, through opening 14, into the inner
draft chamber 13 and out through the stack. In
traversing the passages 16, the gases and entrained
cinders attain a high velocity. On reaching a
point opposite the opening 14, the gases immedi-
ately and abruptly change direction, due to the
suction created within the chamber {3 by the ex-
haust through the nozzle 10. The entrained cin-
ders, on the ‘other hand, are prevented by cen-
trifugal force, momentum, and by the screen 19,
from following the gases, and are separated there-
from, falling to the bottom of the smoke box an
into the pockets 21. :

The velocity of the gases in passages 16 may be
varied by varying the effective cross-sectional area
of said passages, and I provide the adjustable sec-
tions 11 in the front baffles {5 to accomplish this.

It will be understood that it may be advisable
to vary the velocity of said gases to meet varying
conditions of service, as, for example, as between
freight and express service, or as between anthra-
cite and lignite-burning locomotives.

When the locomotive is working, the cinders in
pockets 21 are blown by steam jets (supplied with
steam preferably from the dry pipe 6) from the
nozzles 22, into and through pipes 23 back to the
fire box 24. Here they are discharged upon the
distributor plates 29, from which they fly off into
the flame. The channels 31 serve a double pur-
pose; first, that of cooling the plates, second, that
of supplying a certain amount of additional air
to assist in burning the combustible elements of
the cinders. Since distributor plates are located
forward of the arch, and the discharged cinders
strike them at an angle and are deflected upward-
ly against the direction of flow of the burning
gases, any trouble that might be caused from the
cinders being blown directly back below the arch

- and through the fire door if it should be open, is

avoided.

1,007,751

It will be seeri that the novel form and location
of the screen 19 co-operate to minimize the danger
of its being clogged by cinders, for centrifugal
force will operate to drive most of the cinders
against the bafile walls 15, and such cinders as do
contact with the screen will be carried along in-
stead of directly against it and will be prevented
from lodging in the interstices by the vertical
position of the screen and by the scouring action
of the gases. Although the screen may be omit-
ted entirely under some conditions, its use is par-
ticularly advantageous in territories where low-
grade fuels, such as lignite, are burned.

From the foregoing it will be seen that I have
provided apparatus which is simple, rugged, easily
maintained and unlikely to get out of order, and
that by this apparatus I am able completely to
separate cinders and other foreign solids irom the
exhaust gases without impairing the effectiveness
of the exhaust. It will also be noted that pro-
vision is made for adjusting the apparatus to meet
varying conditions of service, and that the sep-
arated cinders are automatically and positively

discharged into the fire box, in such a way more-.

over as to prevent them from being blown back
through the fire door under any circumstances.

I claim:—

1. In a locomotive, cinder separating appa-
ratus including a smoke box and a stack having
a portion extended downwardly into said smoke
box, an exhaust nozzle located adjacent the bot-
tom of the smoke box and positioned in substan-
tially axial alignment with the stack, partition
means around the extended portion of the stack
and said nozzle and spaced peripherally there-
from in a location to shield the same against
direct forcible impingement of the products of
combustion entering the smoke box, said parti-
tion means being apertured in front of said ex-
tended portion of the stack, baffle means ex-
terior of the partition means providing a pas-
sage for the products of combustion exterior of
said partition means and in peripheral relation
to the nozzle and to said extended portion of the
stack and communicating with said aperture,
and means for varying the effective capacity of
said passage.

2. In a locomotive, cinder separating means
including ‘a smoke box and a stack having a
portion extended downwardly into said smoke
box, partition means around the extended por-
tion of the stack and spaced peripherally there-
from in a position to block direct flow of the
products of combustion from the rear portion
of the smoke box to the stack but apertured in
front of the stack, baflle means exterior of sald
partition means providing a passage for the
products of combustion exterior of said partition
means and in peripheral relation to said extended
portion of the stack, and means forming a
part of said baffle means to vary the effective
capacity of said passage.

3. In a locomotive, cinder separating means
including a smoke box and a stack having a por-
tion extended downwardly into said smoke box,
partition means around the extended portion of
the stack, and spaced peripherally therefrom in
a position to block direct flow of the products
of combustion from the rear portion of the smoke
box to the stack but apertured in front of the
stack, bafle means exterior of said partition
means providing a passage for the products of
combustion exterior of said partition means and
in peripheral relation to said extended portion
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of the stack, and adjustable vanes for varying
the effective capacity of said passage.

4. In- a locomotive, cinder separating appa-
ratus including a smoke box and a stack having
a portion extended downwardly into said smoke
box, an exhaust nozzle located adjacent the bot-
tom of the smoke box and positioned in substan-
tially axial alisnment with the stack, partition
means around the extended portion of the stack
and the nozzle and spaced peripherally there-
from in a position to shield the same against
forcible impingement of the products of com-
bustion entering the smoke box, said partition
means being apertured in front of said extended
portion of the stack, baffle means exterior of

- the said partition means providing a passage for

the products of combustion exterior of said par-
tition means and in peripheral relation to the
nozzle and to said extended portion of the stack
and communicating with said aperture, and
means for varying the contour of said passage.

5. In a locomotive having a smoke box and
stack extending thereinto, partition means in
the smoke box arocund the stack positioned to
block direct fiow of products of combustion from
the rear of the smoke box to the stack, said par-
tition means having an opening in an upper part
thereof, forward of said stack and above the
level of the bottom of the same, and a screen
across said opening.

6. In a locomotive having a smoke box and

stack extending thereinto, partition means in
the smoke box around the stack positioned to
block direct flow of products of combustion from
the rear of the smoke box to.the stack, said par-
tition means having an opening in an upper
part thereof, forward of said stack and above
the level of the bottom of the same, and a wedge
shaped screen member mounted on said partition
means and surrounding said opening.

7. In a locomotive having a smoke box and
stack extending thereinto, cinder separating
means including partition means in the smoke
box and around said stack but spaced from the
latter and positioned to block direct flow of prod-
ucts of combustion from the rear of the smoke
box into the same, said partition means having
an opening therethrough forward of said stack,
a screen across said opening, baffle means. sur-
rounding said partition means and peripherally
spaced thereirom, and adjustable means for
varying the gas flow area of the space between
the partition and bafie means.

8. In a locomotive, cinder separating means
including a smoke box, a smoke stack having an
extension into the smoke box, generally upright
partition means located in the smoke box around
said stack extension and spaced peripherally
from said extension, said partition means having
curved walls at each side of the stack extension
which . define passageways open at one end to
receive preducts of combustion, the passageways
being in peripheral relationship to said stack ex-
tension and being in communication with the
stack at the other end, and means for varying
the cross-sectional flow area of said passage-
ways.

9. In a locomotive having a smoke box and
stack extending thereinto and flues delivering
thereto, means in the smoke box forming a draft

3
chamber surrounding said stack, cinder collect-
ing means also in the smoke box outside of said
chamber, means forming an elongated exhaust
gas passageway interposed between the zone of
said flue delivery and the zone of said collecting
means, the passageway being curved around said
chamber and having a communication there-
with in an upper part therecf and further com-
municating with said cinder collecting means,

and a sereen in the communication between the-

passageway and the draft chamber.

10. In a locomotive, a smoke box, a smoke
stack communicating therewith, an exhauster
positicned to induce a draft through said stack,
a fire box, flues connecting the fire box and
smoke box, means including curved walls in the
smoke box positioned to form curved passage-
ways around the stack and open at one end to
receive the products of combustion entering the
smoke box, an outer wall of the passageways be-
ing apertured to provide for centrifugal projec-
tion of solid products of combustion there-
through, an inner wall of the passageways be-
ing apertured to provide for gas-flow from said
passageway to the stack, means for admitting
air to the fire box under the induced action of
the draft, and piveted bafie means in the smoke
box. for varying the flow area of said passage-
ways whereby the induced draft action on the
air admission means and the centrifugal sep-
arating action on the solids are conjointly varied.

11, In 3 locomotive having a smoke box and
stack extending thereinto, partition means in
the smoke box around the stack positioned te
block direct flow of products of combustion from
the rear of the smoke box to the stack, said par-
tition means having an opening in an upper part
thereof in front of the stack to admit smoke and
gases to the stack, laterally spaced-apart baffle
walls adjacent said partition means located pe-
ripherally outward therefrom in positions, to
form therewith restrictive passageways for the
products of combustion, there being a gap be-
tween the bafile walls at their forward ends pro-
viding an exit for the forward expulsion of the
cinders under the influence of the velocity im-
parted to them during their traverse through
the passageways, and screening lying substan-
tially edgewise to the flow of the products of
combustion as they pass between said baffle walls
and. the partition means, said screening being
positioned to enclose the opening in the front
of the partition means.

12. In a locomotive having forwardly extend-
ing flues, a-smoke box, a stack with an inlet com-
municating therewith and a draft creating
nozzle, means for centrifugal separation of cin-
ders from flue gases, comprising wall-like par-
titioning in the smoke box positioned to form
a forwardly extending open-ended channel for
gases and cinders, part of said partitioning hav-
ing an aperture therein forward of the stack,
through which aperture gases are drawn. abrupt-
ly rearwardly by the draft, whereby cinders are
projected forwardly out of the open-ended chan-
nel, and screen means surrounding the said
aperture and lying in a plane roughly parallel
to the path of the cinders through the outlet end
of said channel.
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