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To all whom it may comcern:

cago, in the county of Cook -and. State of
T1linois, have invented certain new and:use-
ful Improvements in Devices for Producing

Draft in Engines, of which the ,followir’;g 18§

a specification.. - . -
~ In the present type of locomotive engines,
in which a fire grate is employed having a

the fire tubes, considerable difficulty hasbeen
experienced in that the strongest draft is

created at the peak or angle formed by the-

depressed portion of the grate, due to the
fact that uneven drafts are created through
the fire tubes or flues which will cause the
fuel to be consumed more rapidly at this

point, thereby uncovering the same- and |

causing the fuel to accumulate excessively

on the grate in advance of the.peak so that’

the fuel will not be consumed and thereby
block or close the tubes. :

To overcome this objection and serious

difficulty, and to provide improved means
for creating a uniform draft through all of

the flues, which will maintain an even depth

of fire bed whereby the grate will be evenly.
covered throughout its entire area is the pri-

‘mary object of this invention.

‘A" further object ‘is to provide ‘an im--

proved device- of this character in which
the exhaust nozzle discharging into the

stack for creating the draft through the

flues, is located at.a comparatively low point

in the smoke box, and in which the diameter.

of the choke of the stack is proportionately
increased, so that the steam as it is dis-
charged from the nozzle, will expand, and
together with the gases and - cinders -en-

trained therein, substantially fill the stack. =~
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A further object is to provide an im-
proved device of this character for creating’

a uniform draft through all of the flues.
A further object is to provide:an: im-:

proved device of this character adapted to |

prevent the accumulation-of cinders or ashes
in the smoke box, and which will automati-

“cally clean the smoke box and:also prevent

the ‘accumulation of smoke in the top there-
of without producing back pressure on the
engine. ‘ o

To the attainment of ‘these ends a‘hd the

- accomplishment of other new and useful ob-
jects as will appear, the invention consistsin

1 the fedtﬁres
Be it known that T, Jamms TROTTER, & citi--
zen of the United States, residing at Chi-
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of novélty in the construction, .

combination and arrangement of the several -

parts hereinafter more fully described and

drawing illustrating an exemplification of

-the invention, and in which—

“claimed and-shown in the accompanying -
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_Figure 1 is a longitudinal sectional Viéw

-of a locomotive engine boiler constructed in

accordance with the principles of this in- ‘

vention. - Fig. 2 is a detail plan view of a

portion of the sereen or shield for the dis-

charge nozzle.
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~ Referring more particularly to the draw-

ing ‘and in the present exemplification of the
invention,  the numeral 10 designates. the

70

boiler of a locomotive engine provided with ..
fire tubes or flues 11 at the forward end-of °

which is a smoke box 12 into which the tubes .

11 discharge and at the rear with a fire box .

18 . with -which -the flues 11. alse. communi-
cate.. 'The fire box 13 is -provided with a
fire grate having a substantially horizontal

75

portion 14 at the front thereof, and an in- -

clined oi depressed portion 15 at the .rear’
thereof which forms a peak 16 substantially-

‘midway of the length of the grate.

- Discharging into the smoke box 1215 a°
nozzle 17 which is located at a comparatively
{ow-point within the box and the said noz-
zle is also located in a direct line with the

80
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stack 18, which latter ‘communicates with: .
the ‘smoke box in.the usual manner: The

exhaust steam from the engine cylinder is

directed into thé nozzle 17 in the ordinary ‘« :
90 ¢ . ]
and is dischargéd from thenozzle * - -

and well known manner, not necessary to.
illustrate; ‘
directly into the stack 18.  The chokeé 19-of
the stack.is of a somewhat larger: diameter

than the diameter of the ordinary choke, and . -

'is increased-proportionately with relation-to

95

the heightof the mozzle 17 so that as the =

steam i5 discharged from the nozzle, it will
expand-and together with the gases and ¢in-

.| ders entrained: therein, substantially £l the

stack. - . - . . -
- "An -imperforate: partition ‘20 1s. mounted
within the smoke box in any suitable manner,

‘preferably by securing it along omne edge

to the wall 21 just above the forward ends
of the flues or tubes 11. This partition em-

100

105 - |
bodies a short forwardly projecting. portion: - -

92 and a downwardly and forwardly in- "

clined -portion from which projects a plate
of table 23. Said table 23 may be made in.

“a separate piece and secured to the inclined:
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portion, but is preferably made by deflect-
ing the lower end of said inclined portion.
As shown in Fig. 1, said partition extends
across the forward ends of the upper series
of tubes 11 so that gases therefrom ave de-
flected downwardly. The free end of the
plate or table 23 may be supported in any
desired or suitable manner, preferably by
means of a bracket 24 secured to the sides
of the smoke box, and this plate or table
23 is provided with an aperture 25 which is
located above the end of the nozzle 17 and
1s of a diameter somewhat larger than the
said end. The free end of the plate or
table 23 extends beyond the nozzle 17 and
terminates short of the forward end of the
smoke box 12.

The plates 20, 23, taken together, consti-
tute a partition which crosses the line be-
tween the nozzle and the stack, and which
is entirely imperforate, excepting for the
opening 25 whereby direct communication
between the flues and the stack will be con-
centrated around the nozzle through this
opening and a very powerful draft will be
produced under the plate or table 93 by. the
employment of a comparatively large nozzle
whereby the cinders which do not pass di-
rectly through the conical screen 29 will
be continued onward in a horizontal direc-
tion by their momentum thug obtained, and
will be eventually dashed against the screen
38 and thereby broken up and carried there.
through by the draft induced above the
table 23.

A suitable screen- 26, preferably in the
form of a foraminous plate whose perfora-
tions are shown as elongated openings 97
formed therein extends across the smole box
with one end thereof secured to the free
edge of the plate or table 23, and the other
edge preferably secured to the top of the
smoke box 12 adjacent the forward edge
thereof. The partition plate 20, the plate
or table 23 and the perforated screen 26 are
preferably so arranged as to divide the
smoke box 12 into two compartments, one
preferably above the other, and secured ad-
jacent the plate or table 23 in advance of
the nozzle 17 is a downwardly extending in-
clined baffle plate 28 which extends in a
direction away from the nozale 17 and ter-
minates preferably at a point below the
discharge end of the nozzle.

A suitable screen or shield 29, preferably
constructed of a piece of metal provided
with elongated openings 30, surrounds the
discharge end of the nozzle 17 , and is of an
inverted frusto conical shape, the smaller
end thereof resting upon a suitable coupling

.31 on the nozzle I7 adjacent the end there.
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of and the larger end being secured to the
plate or table 23 in any desired or suitable
manner so as to communicate with the aper-
ture or opening 25 therein, and this screen

1,015,460

or shield serves as a means for preventing
the cinders or sparks from being drawn
through the flues or pipes 11 and being
carried directly into the stack 18 by the
steam or vapor which ig discharged through

‘the nozzle 17.

Arranged within the upper chamber of
the smoke box 12 which is formed by the
partition 20 and screen 26 is a suitable SUp-
port 82 which is preferably located adjacent
the stack opening and is held in position in
any desired or suitable manner.

A petticoat pipe 33 having a flanged
lower extremity 34 is adjustably secured to
the support 82 in any desired or suitable
manner and is located intermediate the
nozzle 17 and the stack 18, and in a direet
line with the discharge end of the nozzle so
that the steam passing from the nozzle 17
will also pass fhrough the pipe 33 before
entering the stack 18. Tf desired, the pipe
33 may be provided with an adjustable sec-
tion 35 arranged adjacent the upper end
thereof and said section preferably sur-
rounds the upper extremity of the pipe 8
and is clamped in position by means of
suitable bolts 86 which pass through suit-
able ears or flanges 37 on’ the said seotion.

If desired, and in order to gain access to
the upper chamber in the smoke box, the
perforated plate or screen 26 may be pro-
vided with a removable section 38 which
may be held in position in any desired or
suitable manner.

In use, as the steam from the cylinder dis-
charges into the stack 18 through the pipes

33, 35, the air in the smoke box will hecome.

ravefied and will be drawn up through the
stack, thereby producing a draft through
the pipes or flues 11.

It will be noted that if the partition 20
were not present, a stronger draft would be
created through the series of flues adjacent
the discharge end of the nozzle, but by the
use of the partition and by locating the noz-
zle at a comparatively low point within the
smoke box and below the free extremity of
the partition, a uniform draft will be cro-
ated through the flues and the cinders whicl
would ordinarily accumulate on the fire bhed
at the lowest point of the grate will be raised
through the flues and discharged through
the stack after they have become ground up
in the smoke box, due to the fact that they
are forced against the partition 20, sereen
29, baffle plate 28 and screen 26. In the or-
dinary construction of engines of this type,
and where an uneven draft is crented
through the tubes or flues, the peak 16 of the
grate becomes uncovered, due to the fact that
the strongest draft is created at this point
of the fire bed, but with this improved con-
struction of engine, and by locating the dis-
charge end of the nozzle 17 at a compara-
tively low point within the smoke box and
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proportionately increasing the choke .of the
stack 18, the draft through the flues will be-
come uniform and the fire bed, indicated by
the reference numerals 89, will remain of a
uniform depth throughout- its entire area
and the peak 16 will be covered and protect-
ed to the same extent that the remaining
portidn of the grate is covered.

With this improved construction of en-
oine it has also been practically demon-
strated that the amount of fuel consumption
has been reduced from 240 pounds to a thou-

sand mile ton, to 108 pounds to a thousand "

mile ton, thereby maintaining the . efficiency

of the engine af a very material reduction of|.

expense. v

The screen or shield 29 serves as a means
for assisting in breaking up the cinders as
they are drawn through the fire tubes, and
cobperates with the bafile plate 28, and also
prevents the cinders from being forced di-
rectly through the stack 18. S

I desired, the baffle plate or shield .28

may be dispensed with without materially !

altering the efficiency of the engine.

Having thus fully described my invention, |

what I claim as new and desire to secure by
Letters Patent is—

1. Tn a device for the purpose described,

the combination of a-furnace embodying
substantially horizontal smoke flues, a smoke
box into which said flues discharge, a stack
rising from said smoke box, an exhaust noz-
zle arranged below and in line with said
stack, and a partition: extending. substan-

tially entirely across the smoke box from-

cide to side and inclined downwardly and
forwardly from a point above the flues. be-

tween the back of the smoke box and the.

stack and crossing a line betiveen the stack

and the nozzle at-an elevation substantially:

above the nozzle and having an enlarged
passage arranged in “direct line .with the
nozzle and stack whereby the flues will have
direlcit communication therethrough with the
stack. ' "

2. The combination of a srinoke box pro-.

vided with a stack, flues discharging into
the box, a nozzle within the bottom portion
of the box, a partition adjacent the ends of
the fines and extending from a point above

the flues downwardly in an,inclined direc-.

tion and having at its lower end a forwardly
extending portion above the upper end of
said mnozzle, said forwardly extending por-
tion being provided with an aperture co-
axially disposed with the nozzle, and a tubu-

lar soreen secured at one end around the.
edge of said aperture and having its other:
end extending around the upper end of the
nozzle. I e
73" The combination of a smoke box pro- .
vided with a stack, flues discharging into:

the box, a nozzle within the bottom portien
of the box, a partition adjacent the enids of

rearwardly to a point

the flues and extending from a point above
the flues downwardly n an inclined direc-
tion, said partition having its lower end de-
flected to extend above the upper end of
said nozzle, said lower end being provided
with .an “aperture coaxially “disposed with
reference to the nozzle, a screen extending
transversely across the box and having .one
edge supported
tion of the partition, and a tubular screen se-

s cured at one -end to ‘said lower end-of the
“partition about

the edge of said aperture
therein and having its other end extending
around the upper end of the nozzle.

4. The combination of a smoke box pro-

the box,a nozzle within the bottom portion of
the box, a partition adjacent the ends of the
fliles and extending from’a point above the

“flues downwardly in aninclined direction,

said partition having its lower end
forwardly to provide.
above the upper-end of

deflected
a. portion extending
said nozzle, said por-

tion being provided with an aperture co-
axial with the nozzle,

an adjustable petti-
coat pipe coaxially mounted with said stack
and nozzle, and a_tubular screen secured. at.
one end to the
of the partition around the-edge of said
aperturé and having its. other end secured
to said mozzle about the upper end thereof.

5. Tn a device for the putrpose described,

the combination of a furnace embodying
horizontal * smoke flues, a.

substantially
smoke box into which said -flues discharge,

‘a stack rising from said smoke box, an ex-
‘haust nozzle arranged below  and -in line

8
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adjacent the apertured por-
75

80

vided with a stack, flues discharging into -

g5

forwardly extending portion -

95
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with said stack, a partition extending from

a point-above the flues between the backof the -

smolke box and the stack and crossing a line
between the stack and the nozzle at an eleva-

tion substantially above the nozzle and hav-

ing an enlarged passage in direct line with'
the mozzle and stack whereby the flues will
have difect communication  therethrough
with - the stack, said partition being other-
wise imperforate, and a screen extending
from the forward side of the smoke box
forward of said
opening. o :
6.-In a
the. combination of a furnace embodying
substantially ~ horizontal smoke flues, a
sinoke box 1into which said flues :discharge,
a stack rising from said smoke bex,-an ex-

device for the pu’rpose‘deécrib_ed, o

105
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120

haust nozzle arranged below and in line with"

said stack, a downwardly and forwardly. in-

clined -partition extending substantially en-
tirely ‘across: the smoke box from a “point
‘above the fliles between the ‘back: of the
" smoke box and the stack and crossing a line
‘between the stack and the nozzle at an eleva- .~

tion substantially above the nozzle and hav-

ing anenlarged passage arranged in direct

line with the nozzle and stacle whereby the -
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flues will have direct communication there-
through with the stack, and a foraminous
screen extending from the forward side of
the smoke box rearwardly to a point for-
ward of said passage.

7. The combination of g smoke box pro-
vided with a stack, flues discharging into
the box, a partition arranged in the upper
bortion of the box across the ends of some
of the flues, said section being imperforate
except for an opening in line with the
stack, a nozzle discharging into the stack
through said opening, the discharge end of
the nozzle being located relatively low in the
smoke box and terminating short of the
end of said partition, an inverted frusto-
conical screen surrounding the orifice of said
nozzle and extending upwardly to the lower
end of said partition, and a baHfe in advance
of the nozzle, said bafile being arranged .to
project forwardly and downwardly from
the upper edge of said screen.

8. The combination with a boiler shell
provided with a transverse wall for forming
a smoke box at one end thereof, a stack
opening from said smoke box, flues dis-
charging into the box through said wall, an
imperforate partition rigidly mounted upon
said wall above the uppermost flues and
projecting downwardly at an inclination
over some of said flues, said imperforate
partition being provided with g forwardly
extending portion with an ‘opening coaxial

1,015,460

with the stack, a nozzle disposed at a low
point in the smoke box and terminating be-
low said opening, said nozzle being thereby
adapted to discharge through the opening
into the stack, a screen extending from said
forwardly extending portion to said nozzle,
and a baffle projecting forwardly at an in-
clination from the forward end of said for-
wardly projecting portion.

9. In a device for the purpose described,
the combination of a furnace embodying
substantially horizontal smoke flues, a
smoke box into which said flues discharge, a
stack rising from said smoke box, an ex-
haust nozzle arranged below and in line
with said stack, a partition extending from
a. point above the flues between the back of
the smoke box and the stack and crossing a,
line between the stack and the nozzle at an
elevation substantially above the nozzle and
having an enlarged bassage in direct line
with the nozzle and stack whereby the flues
will have direct communication therethrough
with the stack, said partition being other-
wise imperforate.

In testimony whereof I have signed my
name to this specification, in the presence of
two subscribing witnesses, on this 23rd day
of August A. D. 1907.

JAMES TROTTER.

Witnesses: :

J. H. Joomuat, Jr.,
Cuarres H. Serar,

Copies of this patent may be obtained for five cents each, by addressing the « Commissioner of Patents,
’ Washington, D, ¢.”
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