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1o all whom it may concern:

Be it known that we, BEnsayix F. Stan-
NarD and ABRaHAM AGINSKEE, citizens of
the United States, residing at Omaha, in the
county of Douglas and State of Nebraska,
have invented certain new and useful Im-
provements in Locomotive Smoke-Boxes, of
which the following is a specification.

This invention relates to improvements in
locomotive smoke boxes, and has for its ob-
ject to provide means for cooling the cin-
ders during their passage from the flues of

_the boiler to the smoke stack.

As 1s generally well known, in order that
the required force of steam may be gener-
ated for ‘drawing a train, where coal is em-
ployed as a fuel, an adequate draft must be
created to force the smoke- through the
smoke stack from the flues of the boiler so
that the fuel will be more freely consumed,
the draft passing through the smoke box by
intermittent discharges of steam delivered
through the nozzle of the smoke box, said
nozzle being in communication with the cyl-
inders of the engine. The force of the in-
termittent discharges of steam is so great,
however, that burning cinders are thrown
out of the smoke stack to a considerable dis-
tance from the locomotive, often igniting
and destroying valuable property along the
line of the railway. ’

The invention includes the employment of
devices and the formation of passageways
within the smoke box, so arranged and oper-
ating, that while the movement of the smoke
will not be impeded and the draft will not
be reduced, the burning cinders will be ex-
tinguished before passing out of the smoke
stack, the cinders and other burning par-
ticles, by reason of the construction of parts
and devices employed, being separated and
retained within the smoke box until they
have been sufficiently cooled, and will not
communicate fire.

With these objects in view the invention
presents a novel construction, combination
and arrangement of parts as described here-
in and claimed, and as illustrated in the
drawing, it being understocd that changes
in form, size, proportion and minor details
may be made within the scope of the claims
without departing from the spirit or sacri-
ficing any advantages of the invention.

In the accompanying drawing, Figure 1
is a transverse, sectional view of the smoke
box, on line ¢ o of Fig. 2. TFig. 2 is a view

in longitudinal section of the smoke box,
one of the walls of the separating chamber
being partly broken away. Fig. 8 is a detail
showing a preferred kind of grating which
may be employed for the stationary and
swinging screens or grates. Fig. 4 is a
transverse, sectional view of the smoke box,
on line b 4 of Fig. 2; and Fig. 5 is a plan
view of parts, being a section on the irreg-
ular line ¢ ¢ of Fig. 2.

‘Before describing in detail the novel
features and operation of our locomotive
smoke box, the principal parts commonly
employed in the construction of these boxes
will be pointed out.

Numeral 6 indicates the ordinary, cylin-
drical casing or wall of a locomotive smoke
box, the front end and removable door there-
of being shown, respectively, at 7 and 8.
The rear end of the smoke box is provided
with a flue sheet 9, the apertures thereof
corresponding to the flues of the boiler of
the locomotive (not shown). At 10, mount-
ed upon the cylindrical casing 6, is indicated
the discharge exit-way or smoke stack, the
upright draft-flue 11 of the smoke stack ex-
tending within the smoke box and having a
petticoat or expanded lower terminal 19.
And mounted in the lower part of the smoke
box is the steam intake or upright, elon-
gated nozzle 13, the same being disposed in
alinement with flue 11, below the expanded
terminal 12 of said flue.

The parts thus described are old and well
known. The boiler and cylinder and their
connections are not shown in the drawing,
as the invention relates wholly to an im-
provement in smoke boxes. It will be un-
derstood, however, that steam is discharged

from nozzle 18 intermittently within the

smoke box by operation of the engine and its
cylinders, these discharges of steam being
for the purpose of forcing the smoke
through stack 10, the smoke entering the
smoke box by passing the numercus aper-
tures of flue-sheet 9.

In order that the burning particles of coal
which enter the smoke box may be cooled
before being expelled from the smolke stack,
we provide a horizontal floor or partition
14 extending longitudinally of the cylin-
drical casing 6, thereby forming a lower
compartment or cooling chamber d, the
space above partition 14 being divided by
the adjacent, longitudinal, vertically dis-
posed partitions 15 to provide the two side
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compartments or flue-chambers 16 segmen-
tal in cross-section, and forming the central
compartment or separating-chamber 17.
Horizontal partition 14 is provided at its
rear end with a deflecting-plate or inclined
portion 18, the same extending downwardly
and rearwardly toward flue-sheet 9 to its
junction with the lower part of casing 6.
The rear end 19 of compartment 17 is
convergent in form. This compartment is
best shown in Figs. 2 and 5; the vertical
side walls @ of said compartment extend
rearwardly to form the apex y, the horizon-
tal partition » forming the top of said com-
partment. At 20 is indicated a receiving
chamber, and in operation, smoke and burn-
ing particles of coal are drawn within the
smolke box through the apertures of the fiue
sheet, first entering chamber 20. The in-
clination of the rear part of partition 14,
or portion 18 thereof, facilitates the move-
ment of the smoke which enters the smoke
box through the apertures in the lower part
of the flue-sheet ; and the convergent portion
19 of compartment 17 tends to divide the
smoke or draft, substantially one-half there-
of passing within each of fiue-chambers 16.
Vertical walls 15 extend from horizontal
partition 14 to the upper part cf casing 6,
and they extend forwardly near to the front
end 7 of the smoke box as far as passage-
ways 21. These passageways cccupy almost
the entire front end of the smoke box above
horizontal partition 14, as indicated in Fig.
9. While passageways 21 are formed to oc-
cupy the space between the front end 7
of the smoke box and the upright barrier
plates 26, as shown in Fig. 5, they have a
height equal to the vertical walls 15; and
their intakes are segmental in form, as
clearly shown in Fig. 1, being the space or
area between walls 15, the upper ends of
barrier plates 26 and the cylindrical wall of
the smolke box. Inclined angle irons 22 with
sereens or grates 28, segmental in form,
mounted thereon are provided for each pas-
sageway 16, the inclination thereof, within
these passageways, being forwardly and
downwardly thereof, and it will be under-
stood that smoke and a part of the cinders
will pass grates or screens 23 and will enter
passageways 21 from side passageways 16.
Tt has Deen stated that passageways 21
occupy almost the entire front end of the
smoke box above horizontal partition 14.
By referring to Fig. 5 it will be seen that
compartment 17 opens upon this space, and
therefore said compartment is in communi-
cation with passageways 21; and by reason
of recesses or passageways 21, compartment
17 is in communication with side passage-
ways 16, since the upright barrier plates 26,
as clearly shown in Fig. 1, have a limited
height and do not prevent this communica-
tion. Compartment 17 is provided with a
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screen or grate 24, the same being mounted
upon angle irons 25, these parts extending
rearwardly and inclined downwardly to-
ward the rear of said compartment.

Barrier plates or partitions 26 above re-
ferred to ave best shown in Fig. 1. (In ¥ig.
5 they are shown in section.) They are sub-
stantially alike in form. They are disposed
transversely of the smoke box upon hori-
zontal partition 14, adjacent to the front
end 7 of said box. They have a length sub-
stantially equal to the width of side pas-
sageways 16, and extend upward from par-
tition 14 to form a connection with the
lower end of grates or screens 23, as clearly
shown in Fig. 1. '

An upright partition or barrier plate 27
is provided for compartment 17. It has a
length equal to the width of said compart-
ment and has a height sufficient to form a

screen 24,

A transverse upright partition 43 (Tig.
2) connects the front end of grate 24 with
the upper part of casing 6, and as shown in
Fig. 5 an exit-way 28 is provided for each
of side chambers 16, and an exit-way 29 is
provided for the central chamber 17, these
ways being apertures formed in horizontal
partition 14, and-in operation, smoke will
readily pass through grates 23 and 24 from
chamber 20, the force of steam which passes
inwardly of nozzle 13 causing it to pass
through stack 10; and cinders or particles
of coal which are too large to pass through
these grates or either of them will pass
through exit-ways 28 and 29, their move-
ments being aided by the upright barrier-
plates or partitions 26 and 27. The open-
ings formed in grates 23 are larger than
those formed in grate 24, and, in operation,
the larger particles will be detained by
grates 23. The particles of coal and cin-
ders move with great force against the
screens or grates, and in practice become
caught or wedged within the interstices
thereof, and in order that they may become
dislodged, the screens are disposed in-
clinedly and the swinging grates, indicated
at 80, are provided. Swinging grates 30 are
pivotally ‘mounted upon the upper parts
of angle-irons 22 and are disposed depend-
ably below the upper ends of grates 23, and,
preferably, they are weighted at their lower
ends. The stop-and-start movements of the
locomotive and vibrations incident thereto
will cause occasional strokes to be delivered
by these swinging members upon the lower
sides of grates 23, with the result that par-
ticles of coal or cinders may be dislodged
from said grates, by the contact or concus-
sion of these parts. A similar weighted
swinging-grate 31 is pivotally mounted at
its upper end between walls 15 of compart-
ment 17, below inclined grate 24, and the
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smaller cinders or coal dust which may have
passed through grates 28 and which may
accumulate upon grate 24 may, by concus-
sion, be dislodged therefrom, when this
weighted grate swings and strikes said sta-
tionary screen or grate.

It will be seen that, while the smoke may
readily pass through grates 23 and 24, and
by suction will pass within flue 11, and will
move out of the smoke stack, particles of
coal or burning cinders will be detained.
They will pass downwardly through aper-
tures 28 and 29 into the cooling-chamber d.

Chamber d is provided with a plurality of

baffle plates, best shown in Fig. 1. While
they are disposed substantially horizontally,
transversely of the smoke box, it will be
seen that they are somewhat inclined. They
are arranged in pairs, the upper pair 82
and ‘each alternate, lower pair 32’ being
joined at their inner edges and inclined
downwardly and outwardly and extending
opposite to each other near to the side walls
of casing 6 to provide passageways 83, the
pairs of baffle plates 84 which are located
between the baffle plates mentioned, having
their outer ends mounted upon casing 6 and
inclined inwardly, each providing a longi-
tudinal passageway 85 between their inner
terminals. In operation, a limited amount
of time is required for the cinders to pass
from one baffle plate to another. They be-
come cooled during their movements, and
are finally discharged through the smoke
stack by passing through flue pipe 86, lo-
cated at the bottom of chamber d.

It will be seen that the herein described
smoke box provides means for the separa-
tion of the cinders from the smoke, the
cinders before being discharged from the

smoke stack being moved upon horizontal

“partition 14 and passed downward through
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openings 28 and 29 thereof, and after being
moved. transversely of the smoke box upon
inclined plates 82, 32’ and 84, enter chamber
17 rearwardly of screen 24 by passing
through the upright portion 86’ of pipe 86.
They are elevated from pipe 36 by suction,
caused by the discharges of steam through
nozzle 13, and in practice this force pre-
vents accumulation of cinders within cham-
ber d. While the strokes of the swinging
grates or frame members 30 and 31 upon
the lower sides of the respective inclined
grates 23 and 24 cause dislodgment of cin-
ders which may be wedged therein, it is
necessary to clean the screens occasionally
and to remove the coal dust which may
adhere thereto, access to the smoke box be-
ing through deor 8, and it will be seen that,
since the screens or grates are mounted upon
angle irons 22 and 25, by use of screw-bolts
37, the grates may be conveniently removed
whenever required.

At 38, disposed below the lower part of

casing 6, is indicated an air-pipe, having a
valve 89; and air from an exterior source
may pass through said pipe, within the
rear end of pipe 36, at the junction of said
pipe and-its upright portion 86”. When
valve 39 is opened, air will be drawn within
the smoke box with considerable force to
move the cinders from chamber d.

At 40 (Fig. 3) is indicated a grate or
screen which could be employed to advan-
tage in the construction of members 23, 24,
30 and 81. It consists of a metallic sheet
41, having numerous apertures 42 formed
therein.

It may be briefly stated that smoke which
passes through the perforations of flue sheet
9 will enter receiving chamber 20; it will
then pass forwardly of the smoke box
through the two. side passageways 16, and
will enter passageways 21 by passing through
sereens 23. From passageways 21 the smoke
will move rearwardly within compartment
17, through screen 24, and will enter draft
flue 11, and from thence will pass out of
the smoke stack. :

Having fully described the several parts
and their uses, a further explanation relat-
ing to operation is not necessary.

What we claim and desire to secure by
Letters Patent is,—

1. In combination with a horizontally
disposed, cylindrical receptacle having a
terminal flue-sheet providing a smoke-in-

‘take, a steam intake pipe and a discharge
‘passageway; a horizontal partition in the

receptacle to provide a lower compartment;
adjacent, upright partitions disposed above
and connecting the horizontal partition and
the wall of the cylindrical receptacle and
forming longitudinal side chambers opening
upon the smoke intake with exit ports com-
municating with the lower compartment,
and forming a separating chamber between

.the side chambers, said separating chamber

communicating with the side chambers, the
steam intake and the discharge passageway,
and having an exit port and an intake port
communicating with said lower compart-
ment; and a screen mounted within the sep-
arating chamber and each side chamber, the
arrangemment being that the exit port of each
side chamber is disposed between the screen
therein and the smoke intake.

2. A smoke box for locomotives, compris-
ing, in combination with a horizontally dis-
posed, cylindrical receptacle having at its
rear terminal a transverse, apertured flue-
sheet and provided with a discharge port
and a steam intake, and having upper, side
flue-chambers each provided with a screen
23 and opening upon the apertured flue-
sheet; a separating compartment provided
with a screen 24 and disposed between and
opening upon the side flue-chambers, said
separating compartment being in communi-
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cation with the steam intake and the dis-
charge port of the cylindrical receptacle; a
lower compartment having intake ports
communicating with the side flue-chambers
rearwardly of screens 23, and having an in-
take port communicating with the separat-
ing compartment forwardly of screen 24,
and provided with an exit port communi-
cating with the separating compartment
rearwardly of said screen 24; and a plural-
ity of bafile-plates within and disposed be-
tween the intake ports and exit port of said
lower compartment.

3. In combination with a horizontally dis-
posed, cylindrical receptacle having a ter-
minal flie-sheet providing a smoke-intake, a
steam intake pipe and a discharge passage-
way; a horizontal partition in the receptacle
traversed by the intake pipe and forming a
Jower compartment ; adjacent, upright parti-
tions disposed above and connecting the
horizontal partition and the wall of the
cylindrical receptacle and forming longitu-
dinal side chambers opening upon the smoke

intake with exit ports communicating with

the lower compartment, and forming a
separating chamber between the side cham-
bers, said separating chamber communicat-
ing with the side chambers, the steam intake,
the discharge passageway, and having an
exit port and an intake port communicating
with said lower compartment; stationary
screens disposed inclinedly within the sepa-
rating chamber and side chambers; weighted
screens pivotally mounted adjacent to said
stationary inclined screens, the exit ports of
each side chamber being disposed between
the screens therein and said smoke intake.

4. A smoke box for lecometives, compris-
ing, in combination with a horizontally dis-
posed, cylindrical receptacle having at its
rear terminal a transverse, apertured flue-
sheet and provided with a discharge port
and a steam intake, and having upper, side
flue-chambers opening upon the apertured
flue-sheet each being provided with the sta-
tionary, inclined screen 23; a separating
compartment disposed between and opening
upon the side flue-chambers and provided
with the stationary, inclined screen. 24, said
separating compartment being in communi-
cation with the steam intake and the dis-
charge port of the cylindrical receptacle; a
weighted frame-member pivotally mounted

adjacent to each of the stationary, inclined

sereens of said side flue-chambers and sepa-
rating compartment; a lower compartment
having ports communicating with the side
flue-chambers rearwardly of said screens 23
and having an intake port communicating
with the separating compartment forwardly
of screen 24, and provided with an exit port
communicating with the separating com-
partment rearwardly of said screen 24; and

1,023,970

a plurality of baffle-plates within and dis-
posed between the intake ports and exit port
of said lower compartment.

5. A locomotive smoke box, comprising,
in combination with a horizontal, cylindri-
cal container having an exit way, a steam
intake pipe, and provided at its rear end
with an upright, apertured flue-sheet, a hori-
zontal partition in the container to provide
a lower compartment; adjacent upright
partitions connecting the horizontal parti-
tion and the upper part of the container to
provide longitudinal side-chambers and an
intermediate separating chamber, each of
the longitudinal side-chambers opening
upon the apertured flue-sheet and provided
ab its front terminal with a transverse, up-
right barrier-plate and having an exit way
formed between said barrier-plate and said
flue-sheet to communicate with said lower
compartment, said separating chamber com-
municating with the exit way and intake
pipe of the cylindrical container and with
said side chambers and provided at its rear
terminal with an upright, transverse barrier-
plate and an exit way forwardly of said
barrier-plate in communication with said
lower compartment; a grate mounted upon
the barrier-plates of the side chambers and
said separating chamber; said lower com-
partment having an exit way communicating
with the separating chamber rearwardly of
the transverse barrier-plate thereof.

6. A device for the purpose described,
comprising a horizontally disposed, cylin-
drical receptacle having upon its rear end
a flue-sheet and provided with a discharge
port and a steam intake, a horizontal par-
tition forming a lower compartment, said
partition being formed with an intake port
and a discharge port and having a part of
its wall disposed inclinedly to form a de-
flecting plate; side passageways above the
horizontal partition each communicating
with the flue-sheet and having an exit way
communicating with the lower compart-
ment; a separating compartment disposed
between and communicating with the side
passageways and with the steam intake and
discharge port of the receptacle; a barrier
plate disposed tranmsversely of and within
the separating compartment and projecting
above the horizontal partition between said
intake port and discharge port; and a rec-
tangular screen disposed inclinedly within
the separating compartment and having its
lower end mounted upon the barrier plate.

7. A locomotive smcke box, comprising,
in combination with a horizontal, cylindri-
cal container having an exit way, a_steam
intake, and provided at its rear end with
an upright, apertured flue-sheet, a horizon-
tal partition in the container traversed by
the steam intake and forming a lower com-
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partment; side chambersand an intermediate
separating chamber formed above said hori-
zontal partition, each of the side chambers
opening upon the apertured flue sheet and
provided at its front terminal with a trans-
verse, upright barrier-plate and having an
exit way formed between said barrier-plate
and said flue sheet communicating with said
lower compartment, said separating chamber
communicating with the exit way and steam
intake of the cylindrical container and with
said side chambers and provided at its rear
terminal with an upright, transverse bar-
rier-plate and with an exit way forwardly
of said barrier-plate in communication with
the lower compartment; a grate mounted
upon the barrier-plates of the side chambers
and said separating chamber; said lower
compartment having an exit way commu-
vicating with the separating chamber rear-
wardly of the transverse barrier-plate there-
of; and a plurality of baffle plates disposed
inclinedly and mounted within said lower
compartment.

8. A device for the purpose described,
comprising a horizontally disposed, cylin-
drical receptacle having upon its rear end
an apertured flue-sheet and provided with
a discharge port and a steam intake, a hori-
zontal partition forming a lower compart-
ment and having a part of its wall disposed

inclinedly to form a deflecting-plate; side.

passageways above the horizontal partition
each communicating with the apertured flue-
sheet and having an exit way communicat-
ing with the lower compartment; a separat-
ing compartment disposed between and com-

- municating with the side passageways and

40

45

with the steam intake and discharge port
of the container, and having an exit port

and an intake port communicating with the.

lower compartment; a screen disposed in-
clinedly and connected with the horizontal
partition within the separating compart-
ment between the exit and intake ports

S

thereof; and a plurality of baffle plates
mounted within said lower compartment.
9. A locomotive smoke box, comprising,
In combination with the flue-sheet, the exit
passageway and steam intake thereof, a
horizental partition forming a lower com-
partment; segmentally-formed chambers in

the upper part of the box communicating.

with the flue-sheet and provided with ports
communicating with the lower compart-
ment; a separating chamber in communica-
tion with the steam intake and exit passage-
way of the smoke box and disposed between
and communicating with the lower compart-
ment; grates disposed in the segmental side-
chambers and the separating chamber; and
a plurality of baflle plates mounted within
the lower compartment.

10. A -locomotive smoke box, comprising,
in combination with the flue:sheet, the exit
passageway and steam intake thereof, a
horizontal partition forming a lower com-
partment; side-chambers in the upper part
of the box in communication with the flue-
sheet and having exit ports communicating
with the lower compartment; a separating
chamber in communication with the steam
intake, and exit passageway of the smoke
box and disposed between and communicat-
ing with the side chambers, and having an
exit port and an intake port communicating
with the lower compartment ; rigidly mount-
ed, inclined grates within the side chambers
and separating chamber; pivotally mounted
weighted frame-members disposed adjacent
to said grates; and a plurality of baffle
plates disposed inclinedly within the lower
compartment. :

In testimony whereof we have affixed our
signatures in presence of two witnesses.

BENJAMIN F. STANNARD.
ABRAHAM AGINSKEE.
Witnesses:
Hiram A. Srturces,
A. H. BenTon.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Waskington, D. C.”
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