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Application filed May 9, 1910. Serial No. 560,124 -

To all whom it may concern: :

"Be it known that I, Joux Lorrus, citizen

of the United States, residing at Albany, in

the county of Albany and State of New
- York, have invented certain new and useful

Improvements in Smoke-Consuming Appa-

ratus for Locomotives; and I do hereby de-
clare the following to be a full, clear, and %

exact description of the invention, such as
will enable others skilled in the art to which
it appertains to make and use the same, ret-

erence being had to the accompanying draw-
ings, and to the letters and

figures of refer-
ence marked thereon, which
this specification. = _
This invention relates to new and useful
improvements in smoke consuming appara-
tus for locomotive fire boxes and the object
in view’ls to generally improve upon and
render more efhicient the apparatus covered
by Letters Patent No. 942,575 of December
7, 1909 for: arches for fire boxes of locomo-
tives, the essence of the invention consisting
of the introduction of heated air jetted 1nto
the fire box by steam and introduced so as
to commingle with the currents or drafts
passing through the openings i the fire
arch. | | - |
The invention consists further in the pro-
vision of means for automatically 1mtroduc-

lng heated air into the fire box commingled.
with the smoke whenever the furnace doors

are opened, the supply of air being cut off
as the doors are closed. | -

The invention comprises further various
details of construetion and combinations and

arrangements of parts which will be heremn-

after fullv described and then specifically
defined 1 the appended claims.
- I illustrate my invention In the accom-
panyving drawings, in which:—
Figure 1 1s a vertical sectional view
through a fire box and arch of a locomotive.
Fig. 2 is a horizontal sectional view through
the fire box above the arch. I
front clevation of a portion of the furnace
door and illustrating in section a steam-
actuated cvlinder for automatically allow-

form a part of

Fig. 3 18 a-

et Ml

ing steam to be injected into the fire box |

“above the grate as the fu,fnacé door 1s

opened. Fig. 4 is a sectional view through
the fire box above the arch showing a slight

{ modification of my invention. Fig. 5 1s a
“detail perspective view showing a modified

form of the means for intmducin(f the steam
above the grate. I'ig, 6 1s a detail view,
artly in section, of a'flexible nozzle. Fig.

7 i a detaill sectional view on line 7—7 of

- P .
P

Tig. 2, and Fig. 8 is a/detail sectional view

on line 8—38 of .Iﬁ‘ig. 4, _ .
Reference now being had to the details of
the drawings by letter, A designates the

usual fire box of a locomotive and B the

flues which pass through the flue sheet B.

C designates water tubes passing through
the fire box at an inclination and upon
which the fire brick D are mounted, which
fire brick may be of any desired construc-
tion, preferably spaced apart as shown 1n

‘order to break up the volume of heat as it
passes from the fire box to the flues, 1t be-.

g the purpose of the present invention to
combine with this feature the introduction
of steam: to further the combustion of the
carbon constituents of the smoke. |
E designates a furnace doox which, in the

Specification of Letters Patent. Patented Oct. 25, 1910,
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present instance, is shown as mounted to

slide vertically as is common on modern

types of locomotives, said door movable 1n
guideways E/, and F designates a steam cyl- s

inder mounted at any suitable location, prei-
erably near the door of the furnace, and I~
designates a pipe leading to and communi-
cating with the contracted chamber F*
formed in the upper end of the cylinder. It
will ‘be noted that the top of said eylinder
has an integral core I? which 1s centrally
apertured as at ¥° and which core extends
down within the cylinder a suitable distance
in order to form said contracted portion of
the cvlinder. A piston G, provided with
suitable packing rings (", 1s mounted to re-
ciprocate within said cylinder and has a
hollow central portion G* adapted to receive

said projecting core K?, a suttable packing
ring H being interposed between the cir-

cumference of the core and the adjacent

‘wall .of the recessed or chambered portion
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~-at O" upon a pin adjacent to the sliding fur-

- one end with a port 1’ leading through the
upper portion of the cylinder and its lower -

o
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of the piston. A pipe I communicates at | opening of the heater and thereby allowing

end communicates with a valve casing I°
which communicates at one end with the
lower portion of the cylinder beneuath said
piston and a needle valve J is mounted

~ within said casing and adapted to regulate

- the amount of steam to be introduce
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into
the lower portion of the cylinder, a suitable
hand wheel J” being fastened to and adapted
to control the needle valve. Communicatin

with a
of the cylinder is" a pipe K’ which has a
branching pipe K? leading therefrom, as
shown 1n Fig. 2 of the drawings, said pipe
connected to a pipe K° having a nozzle K®
with a washer K’ thereon, said-ngzzle and
washer being normally held in tli#' positions
shown in Figs. 2 and 6 of the drawings, by

~a coiled spring K*® which is mounted upon

the pin K® and is interposed between a
bracket plate K*° and an elbow K which

- connects the pipe K° with the nozzle K.

29

- have flexible . onnection, as at K32, allow-

40

- It will be noted upon reference to. Fig. G
of the drawings that the pipes K° and K’

ing the pipe K* to tilt slightly as the force
of the steam makes exit through the nozzle,

thereby withdrawing the latfer from the

funnel-shaped entrance to the casing K.
Each of said casings K3, one upon either

side of the boiler, is provided with a later-

ally projecting port K* which coramunicates

with a duet Li leading into a hollow triangu- -

lar flue N, a cross sectional view of which is
shown 1n Kig. 7 of the drawingsy and which
flue rests upon the upper faces of the brick

forming the arch at the ends thereof. Said |
flue 1s provided with exit openings N’ posi-

tioned at intervals, preferably over and ad-

jacent to the upper surface of each line of
brick and intermediate the openings between

the rows of brick. Bolts L2 are passed
through said casing K2* and the flue N, as
shown in Fig. 2 of the drawings, and serve

to hold the casings and flue securely in

place. | :
Referring to Fig. 3 of the drawings will
be seen an angle lever O pivotally mounted

~nace door, and O? designates a lug or pin

o9

60

projecting from the door and is designed
to contact with said lever to tilt the latter
as the door is raised and lowered. Pivotally
connected to the lower end of said lever is
a lnk Q which in turn is pivotally con-

nected to a sliding meémber Q’, the upper

surface of which 1s inclined as at Q2 and
upon” which inclined surface the lower end
of the valve stem Q?* of the valve Q4 is
adapted to ride, it -being the office of the

member Q' to open said valve as the link Q

port K 1n the circumferential wall

’

Is drawn toward the furnace door in the !

supply pipe leading from the boiler.

the steam which will have accumulated in
the cylinder below the piston to eseape to
the atmosphere through the exhaust ports M.
- In Fig. 4 of the drawings, I have shown

a slight modification of the invention in

which a steam supply reservoir R is pro-
vided to which steam is supplied from the
boiler through a pipe R’ and leading from
said cylinder to the reservoir are two plpes,
designated by letter R?, each of which is
adapted to have a flexible connection where-

by the pipe R?* may have a movement to-

ward or away from the boiler. Each of said
pipes R? is provided with a series of nozzles

R? having tapering portions R+, each op-

Eosite each duct R* which lead through the
oiler and comnunicate with the interior of
the fire box immediately above the brick

forming the arch. Said pipe R? there being

one upon cither side of the boiler similarly

constructed, 1s provided with a steam cyl-
inder R® in which a piston S is mounted,

the stem S’ of which piston is fastened to

the outer face of the boiler. A spring 82 is-
‘fastened at one end to the p

ipe R? and its
other end connected to the reservoir R, the
office of which spring is to normally hold
the nozzles R* in contact with the ducts R?
to close the same. -
Referring to Fig. 5 of the drawings will
be seen a still different modification of my
invention and in which I have shown flues
1" resting upon the upper surface of the
brick of the fire arch and the-ends thereof

and each of said flues is provided with a
nozzle ‘I opening between the openings in.
the arch and corresponding ends of said

flues and funnel-shaped as at T2 Said fun-
nel-shaped ends are adapted to be positioned
preferably at or near the front wall of the
fire box, and T¢ is a pipe adapted to have
flexible connections at its lower end with a
A
yoke T* 15 adapted to be fixed to the wall
of. the furnace and has a screw T* fixed
thereto with an adjusting nut I'® upon the
end thereof. A coiled spring T¢ is mounted
upon sald screw and interposed between the
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pipe T¢ and the yoke, the office of said .

spring being to normally hold the nozzles
W, one mounted at the end of each branch-
ing portion.of the pipe T* and centrally in
alinement with the openigs in the funnel
ends of the pipes T, 1n closed relation and
serving to normally cloge said openings.

- The operation of my invention will be

readily understood and 1s as follows :—Re-

ferring to Fig. 6 of the drawings, steam

is adapted to be supplied to the eylinder
through the pipe If’, a constant jet of live
steam being allowed to pass by the needle

valve into the lower portion of the eviinder..
As the lower portion of the cylinder has a
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" K’ will not be permitted.
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greater area than the upper part, owing to
the core projecting down within the cyl-
mder, the piston will be held normally at

its highest position and in which position

exit. of steam from the cylinder to the pipe
1. When the fur-
nace door 1s opened, the pin or lug O? there-

ot coming in contact with the inclined edge

10

15

20

of the lever O will cause the latter to tilt
upon 1ts pivot and the link Q connected to

‘the lower end of said lever pulling upon

’

the member Q" upon which the valve stem
Q? rides will cause the latter to be raised
and the valve at the upper end thereof un-
seated, thus allowing the accumulation of
steam within the lower portion of the eyl
inder to escape through the exhaust ports
M to the atmosphere. As the steam exhausts
from the lower portion of the cylinder, the

live steam introduced through the pipe I’

direct from the boiler will cause the piston

-G to be forced down within the cylinder
~ as the supply of steam being fed through the

25
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below the

pipe F’ will overbalance the continuous jet
of steam introduced through the needle

~valve into the lower portion of the cylinder.

As the upper portion of the piston pasges
port K leading to the exit pipe
K’, steam- will escape from - the upper por-

tion of the cylinder through the pipe K’

and  thence to and through the nozzles K¢,

the steam drawing in a jet of air into the
casings K?*' which air will pads thence
through the ducts into the flues. N which
may be of any size or shape and which rest

upon the upper surfaces of the arch. The

alr becomes heated within said flues before
it 1ssues through the openings N’ which are
so positioned as to <cause the air to come
into intimate contact with the currents of
heat and smoke passing up through the

openings in the arch, thereby affording

- means whereby the carbon of {he intense

495

50

smoke may be more thoroughly consumed.
As the steam inakes exit from the nozzles

K the pipes K°® will be caused to swing |

+

away from the casing K?, thus allowing air
to be drawn by suction ecaused by the in-
rushing of the steam and fed into the flues
within the fire box preparatory to its be-

- 1mg heated and fed therefrom mto the fire

0O
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ment will move the member
boiler and tlhie valve Q* will scat.
‘the furnace door is closed, the steam will
‘continue to be fed from the upper portion

box. This operation of introducing the air
will continue while the furnace door is open.
When the daor is elosed, the pin O? coming
in contact with the edge of the lower arm
of the lever O will cause the latter to. be

returned to its normal positich, as shown

in Iig. 3 of the drawings, and which move:
(2 from the

A ft ¢r

of the cylinder to-the fire box until the pres-
sure below the piston in the.eylinder over-

through the nozzles Rt will

comes the pressure in the upper contracted
portion of the latter. This continuation of
the feeding of the air may occur for u few

seconds until the supply being fed through

the needle valve returns the
highest upper limit, after which the supply
of steam and air will be cut off by the P1s-
ton. - As the alr ceases to be fed into the
fire box-above the arch, the coiled Spring
I3 will serve to throw the nozzles K¢ into
closed relation, as shown in Ifig. 6 of the
arawings, thereby preventing. the ingress of
outside atmaspheric air into the fire box.
In the modified form shown in Fig. 4 of
the drawings, a supply of steam is fed lo
the cylinder I as the door is opening and
thence making exit through the pi pes R?2
will cause the latter to be thrown to the
position shown in IFig. 4 of the drawings,
the outer limit of the movement of the
pipes R* being limited by the pistons S
coming into contact with the inner ends of
the cylinders R® when the steam enterimg
. cause ail to be
mjected into the fire box with the stean.
When the supply of steam is cut off from
the reservoir, the coiled springs S2 will
serve Lo normally return the pipes R? to
ther normal
g the duets |
In the form shown in Fig. 5 of the draw-
Ings, the principle is identical to the other
formns, the nozzles W being thrown back to
allow steam and air to enter the flues and
be introduced over the arch in the fire box.
IFrom #he foregoing, it will be noted that,
by the provision of an apparatus as shown
and described, a4 simple and efficient means
15 atforded whereby the smoke containing

piston to its

large quantities of carbon and wnburned

gases may be consumed by the introduction
automatically of steam and air at times
when most needed or while the fire is being
recharged.

What I claim to be new is:—

L. A smoke consuming device comprising,

in combination with the fire box of a loco-

mot1ve having an inclined arch with open-
ings therethrough, flues positioned above
and at the sides of said arch and havi 1WE
exit apertures adapled to discharge air
transyersely of the arch between the open-
ings in the latter, and means for automati-
cally mtroducing air into said flue.

2. A smoke consuming device comprising,

1n combination with the fire box of a loco.-

motive having an inclined arch with open-
Ings therethrough, flues positioned above

and at the sides of said arch and lLa Ving

exit apertures adapted to discharge air
transversely of the arch between the open-

‘ings in the latter, a door to the fire box, and

automatically operated means actuated by

! the opening of the door for allowing air to

L]

1I)£)sitions, the nozzles R* clos-
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be mtroduced into the flue to be heated pre-
vious to its issuing therefrom into the fire
box.

3. A smoke consuming device comprising,

5 1n combination with the fire box of a loco-
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motive having an inclined arch with open-
1ngs therethrough, flues positioned above and
at the sides of said arch and having exit

-apertiires adapted {o - discharge air- trans-

versely of the arch belween the openings
the latter, a door to the fire box, a casing
communicating with the flues, a steam sup-
ply pipe leading to and normally closing an

ﬂri)ng into saud casing and designed to he
automatically opened to allow air to he
drawn into the casing as the steam 1s turned
on by the opening of the door.

4. A smoke consuming device comprising,

in combination with the fire box of a loco-
motive, an arch made up ot fire brick with
spaces 1intermediate the same and positioned
within the fire box, the walls of the fire box
having apertures intermediate the openings
in the arch and above the same, a steam c¢yl-
inder, a piston mounted therein, one end of
the cylinder being contracted, a steam sup-
ply pipe leading to the contracted end of
the cyl?nder, a by-pass pipe communicating
between.the opposite ends of the cyhinder.
a needle valve controlling the passage of
steam through said by-pass pipe into' the
lower end of the c¢ylinder, an exit pipe lead-
ing from the contracted portion of the lat-

ter, a nozzle communicating with said exit

and having flexible connections therein, a
casing having a funnel-shaped end in which
sald nozzle 1s adapted to scat to normally
close the opening therein, said casing com-
municating through a duct with said aper-
tures 1n the wall of the fire box, and anto-

matic méans for causing said piston to open

communication between -the cyhnder and
said exit pipe. |
5. A smoke consuming device comprising,

in combination with the fire box of a loco-
motive, an arch made up of fire brick with -

spaces intermediate the same and positioned
within the fire box, the walls of the fire box
having apertures intermediate the openings
in the arch and above the same, a steam cyl-
inder, a piston mounted therein, one end of
the cylinder being contracted, a steam sup-
ply pipe leading to the contracted end of the
cylinder, a by-pass pipe communicating be-
tween the opposite ends of the cylinder, a
needle valve controlling the passage of
steam through said by-pass pipe into the
lower end of the cylinder, an exit pipe lead-

mg from the contracted portion of the lat-
ter, a nozzle communicating with said exit

pipe and having flexible connections therein,
a casing having a funnel-shaped end in
which sald nozzle is adapted to seat to nor-

073,047

apertures in the wall of the fire box, an ex-
haust valve controlling an exit opening in
the cylinder, and automatically - operated
means for unseating said exhaust valve.

6. A smoke consnming device comprising,
in combination with the fire box of a loco-
motive, a furnace door, a pivotal lever
mounted upon the wall of the furnace and
adapted to heltilted as the door is opened
and closed, a steam cylinder, a piston mov-
able therein, a steam supply pipe leading to
the cyhnder, a piston within the latter, a
valve - regulated by-pass pipe communicat-

ing with opposite ends of the cylinder, an-
exit pipe leading from the cylinder, nozzles

having flexible connections with said exit
pipe, ¢asings communicating with the inte-
rior of the fire box and having funnel-
shaped ends 1n which said nozzles are adapt-
ed to seat and normally close the same, an
exhaust valve mounted in the cylinder, a
shding wmeimber having an inclined edge
upon’ which the stem of the exhaust valve
rests, and link connections between said
member and pivotal lever. | |

7. A smoke consuming device comprising,
in combination with the fire box of a loco-
motive, a furnace door, a pivotal lever
mounted upon the wall of the furnace and
adapted to be tilted as the door 1s opened
and closed, a steam cylinder having an aper-
tured core projecting from one end thereof,
thus reducing the capacity of one end of the
cylinder, a supply pipe communicating with
the contracted portion of the cylinder, an
exit pipe leading from the latter, nozzles
having flexible pipe connections with said
exit pipe, casings communicating with the
interior of the fire box and having funnel-
shaped ends normally closed by said nozzles,
a recessed piston movable within the cylin-
der, » valve-regulated by-pass pipe com-
municating between the opposite end of the
cylinder; an exhaust valve 1n. the latter pro-
vided with a stem, a movable member hav-
ing an inclined edge upon which the lower
end of said stem rides, and pivotal link con-

nections between said” pivotal- lever and

member, .

8, A smoke consuming device comprising,
mm conthination with the fire box of a loco-
motive, a furnace door, a pivotal lever
mounted upon the wall of the furnace and
adapted to be tilted as the door is opened
and closed, a steam cylinder having an aper-
tured core projecting from one end thereof,

cylinder, a supply pipe communicating witi
the contracted portion of 'the cylinder, =
exit pipe leading from the latter, nozzles
having flexible pipe connections with said
exit pipe, casings communicating with the

mally close the opening therein; said casing | interior of the fire box and having funnei-

| communicating through a duct with said 65

70
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thus reducing the capacity of one end of the
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shaped ends, springs normally holding said
‘npzzles within the funnel-shaped openings
il the casing to close the latter, a recessed
- pjston movable within the, cylinder, a valve-
regulated by-pass pipe communicating be-
tween the opposite end of the cylinder; an
exhoust valve in the latter provided with a
stem, & movable member having an inclined

edge upon which the lower end pf said stem ‘

rides, and pivotal link connections between 10

sald pivota} lever and member. -
In testimony whereof I hereunto affix my

signature in the presence of two witnesses.

JOHN LOFTUS.
Witnesses :
Bentaa A. Lorrus,
James D. PALMATIER.
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