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My invention has for its object the provision 
of simple and highly eficient means for collect 
ing cinders and other solids in a steam locomo 
tive, after they have been separated from the 

5 gases during the travel of the products of com 
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bustion to the stack, and for delivering the same 
to a distant point or, more particularly, to the 
fire box of the locomotive for incineration. 
To the above end, generally stated, the inven 

tion consists of the novel devices and combina 
tions of devices hereinafter described and de 
fined in the claims. 

In the accompanying drawings, Which illus 
trate the invention, like characters indicate like 
parts throughout the several views. 

Referring to the drawings: 
Fig. 1 is a fragmentary view of a steam loco 

motive, partly in left side elevation and partly in 
central vertical section, having the invention em 
bodied therein; 

Fig. 2 is a fragmentary view partly in plan and 
partly in horizontal section taken on the line 
2-2 of Fig. 1; 

Fig. 3 is a fragmentary view partly in front 
elevation and partly in transverse vertical Sec 
tion taken on the line 3-3 of Fig. 1: 

Fig. 4 is a plan view partly in diagram and 
partly in section taken on the line 4-4 of Fig. 3; 

Fig. 5 is a plan view of the Spark arrester 
removed from the locomotive, Some parts being 
broken away and sectioned; 

Fig. 6 is a fragmentary perspective view of 
the Spark arrester in horizontal Section, taken 
substantially just below its frusto-conical por 
tion; 

Fig. 7 is a diagrammatic perspective view 
partly in front elevation and partly in trans 
verse Section, except the steam done, throttle 
valve equipped pipe, and throttle lever which are 
shown partly in side elevation and longitudinal 
vertical Section; 

Fig. 8 is a detail view partly in front eleva 
tion and partly in vertical section taken on the 
line 8-8 of Fig. 4, on an enlarged Scale; and 

Fig. 9 is a detail view of the automatic valve 
partly in side elevation and partly in central 
vertical section. 
The invention, as illustrated, is embodied in a 

standard type of steam locomotive equipped with 
a spark arrester known to the trade as the 
“cyclone' and disclosed in United States Letters 
Patent No. 1,875,846, issued September 6, 1932, to 
Martin F. Brown. 
Of the parts of the steam locomotive illus 

trated, it is important to note the boiler 11, the 

(C. 110-120) 

fire box 12, the Smoke box 13, the flues 14, the 
Smoke stack 15 and its depending extension 16, 
the fountain 17, the throttle valve i8, the steam 
pipe 19 leading from said valve to the steam 
head 20, the steam pipes 21 leading from the 
Steam head 20 to the steam chests 22, the throt 
tle lever 23 connected by a link 24 to the throttle 
Valve i8, the exhaust nozzle 25, and platform 26 
under the front end portion of the boiler 11. 
The Spark arrester is mounted in the Smoke 

box 13 and its Separator 27 consists of a verti 
cally disposed cylindrical body or lower portion 
28 and a frusto-conical upper portion 29. This 

10 

Separator 27 is between the Smoke pipe 15 and . 
the exhaust nozzle 25, which are axially aligned 
and axially Spaced and said separator is in axial 
alignment therewith. It will be noted that the 
pipe extension 16 extends completely and axially 
through the upper portion 29 of the separator 27 
and slightly into the lower portion 28 thereof and 
that the exhaust nozzle 25 extends into said sep 
arator through its closed bottom. 
On the bottom of the separator 27 and sur 

rounding the exhaust nozzle 25 is a concentric 
collar 30 and the space between this collar and 
the lower end of the stack extension 16 affords 
a passageway for the gases from the spark ar 
rester to the stack 15. The Smoke box 13 is 
divided into two compartments by a transverse 
Vertical partition 31 which extends from side to 
side of said Smoke box and from the top thereof 
downwardly and includes the separator 27. It 
is important to note that the lower edge of the 
partition 31 is substantially at the bottom of 
the separator 27 leaving a draft passage 32 under 
Said Separator and partition. - 
The products of combustion, including cinders 

and other Solids entering the Smoke box 13 from 
the flues 14, pass under the separator 27 and 
the partition 31 and travel to the front end of 
Said Separator where said products of combus 
tion are deflected into the separator 27 through 
a forwardly projecting tangential intake conduit 
33. This conduit 33 has converging vertical Walls 
that extend from the top to the bottom of the 
separator 27, at the front thereof, and directs 
the products of combustion into the separator 27 
in a definite tangential direction. 
The products of combustion are delivered into 

the separator 27 from the contracted portion of 
the conduit 33 which causes the same, upon en 
tering said separator, to gyrate at high velocity 
with the result that the cinders and other Sol 
ids, in the products of combustion, are thrown 
outwardly with considerable force against the 
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tical outlet slot S5 in Said separator. 

2 
periphery or internal Walls of the separator 27. 
My invention provides for the collection of the 
cinderS or other Solids, as will hereinafter appear. 
The cinder-free gases during whirling in the 

Separator 27 come within the Zone of influenca 
of the draft and are drawn through the passage 
Way, between the stack extension 16 and the 
collar 30, upward through the stack 15. 
The parts of tine steam locomotive and the spark 

arrester, heretofore designated, are all of stand 
ard and well-known construction. 

Referring now in detail to riny invention, means 
is provided for collecting cinders precipitated onto 
the botton of the Smoke box 13, after having 
passed under the partition 3i and into the for 
ward Section of said Smoke box, and for the col 
lection of cinders in the spark airester, Sep 
arated from the gases by centrifugal force, and 
for the return of the collected cinders to the fire 
box 12. 
In the bottom of the smoke box 13, forward 

of the partition 33, is a depending Open hopper 
34 into which a portion of the cinderS are pre 
cipitated during the eddying of the products of 
combustion prior to tiheir entrance into the Spark 
arlester. All cinders, thrown by centrifugal force 
against the periphery or internai Walls of the Sep 
arator 27 from the whiring products of combus 
tion in the separator 27 during their circulnfe:- 
ential travel on said walls, escape through a ver 

From this 
outlet slot, 35 the cinders enter a collecting cham 
ber 36 the outer vertical wall of which is tan 
gential to the shell of the separator 27 at Said 
slot, see Fig. 5. This slot 35 is relatively narrow, 
extends from the top to the bottom of the Spark 
arrester, and tie vertical sides of the chamber 
36 are in outwardly diverging relation or, in other 
words, the transverse width of the chamber 36 
progressively increases from the slot 35 and there 
by slows up the travel of the cinders from the 
separator 27 which strike the outer wall of the 
chamber 36 as a baffle. 

Cinders collected in the hopper 34 and the 
chamber 36 gravitate into an ejector trap 37 from 
the former through a short depending conduit 
38 and from the latter through a conduit 39 lead 
ing from the open bottom of the chamber 36. 
Said trap 37 comprises, as shown, a cylinder 40 
and cooperating piston-like gates 41. These 
gates are axially spaced and form tranSVerse Con 
partments 42 in the cylinder 40. The cylinder 
40 extends transversely under the Smoke box 12, 
forward of its partition 31, and the gates 41 are 
fixed, at their axes, to a common shaft 43. The 
end portions of the shaft 43 work in boxes. On 
the heads of the cylinder 40. The conduits 38 
and 39 are secured to the cylinder 40, at the top 
thereof, and empty into the compartments 42 
through two inlet openings 44 in the top of Said 
cylinder and Spaced longitudinally thereof. 
In the bottom of the cylinder 40 are three out 

let openings 45 spaced longitudinally thereof and 
staggered with respect to the inlet openings 44, 
Whereby the gates 41 always cut off a direct 
opening through the cylinder 40 between the in 
let openings 44 and the outlet openings 45. 
Without this trap 37 or other cut-off device it 

would be impoSSible for the cinders to gravitate 
from the Snoke box 13 and the Spark arrester 
for the reason that a partial vacuum is produced 
by the draft to the stack 5 and of Such force as 
to prevent precipitation of the cinders. 
The gates 41 are reciprocated at the desired 

speed by a piston 46, on the left hand end of 

1,995,745 
the shaft 43, mounted in a cooperating steam 
cylinder 47 fixed to the adjacent head of the cyl 
inder 40. Cinders precipitated into the con 
partments 42 are Scraped by the gates 41 into 
the outlet openings 45 where they gravitate 
through short pipes 48 into a long horizontal con 
duit 49. This conduit 49 extends longitudinally 
under the trap 37 and from thence rearwardly 
on the left hand side of the boiler 11. From the 
conduit 49 cinders are discharged transversely 
into the fire box 12 through a plurality of nozzles 
50 as shown, three. 

Cinders gravitated into the conduit 49 from the 
trap 37 are caught by a blast of air from a fan 51 
and carried through said conduit to the nozzles 
50 where they are discharged into the fire b0X l2. 
By reference to Fig. 2, it will be noted that the 
nozzles 50 flare toward their discharge ends and 
thereby separate and spread the discharged cin 
ders over the fire in the fire box 12 to facilitate 
the burning thereof. It will be noted that the 
Short sections of the conduit 49, for the last tWO 
nozzles 50, have a reduced conducting capacity, 
whereby the cinders will be substantially evenly 
distributed to the nozzles 50. The fan 51 is 
driven by a steam turbine 52, which together witil 
said fan, is mounted on the platform 26. 

Live steam is supplied to the cylinder 47 from 
the fountain 17 through a pipe 53 in which is in 
terposed the casing 54 of a duplex slide valve 55. 
This valve 55 is reciprocated by an attached pis 
ton 56 mounted in a cooperating steam cylinder 
57 and which piston is secured to the stem 58 of 
said valve. By reference to Fig. 9, it will be 
noted that the steam intake and the Steam Out 
let in the casing 54 are spaced longitudinally 
from each other, whereby when the valve 55 is re 
ciprocated its outer part alternately opens and 
closes the passageway through the casing 54 be 
tween said intake and outlet. The other or inner 
portion of the valve 55 closes the passageway be 
tween the casing 54 and the cylinder 57 in all pC 
Sitions of Said valve. 
The steam pipe 53 is normally closed by the 

valve 55 which is held retracted by a coiled Spring 
59, encircling the stem 58 and compressed be 
tween the inner head of the cylinder 57 and the 
piston 56. Livesteam is introduced into the cylin 
der 57, on the opposite side of the piston 56 from 
the spring 59, when the throttle valve 18 is open, 
from a branch pipe 60 which leads from the left 
hand steam pipe 21. When the piston 56 is in its 
projected position the valve 55 is positioned to 
open the steam pipe 53 and said valve will be held 
open as long as the throttle valve 18 is open but 
when Said throttle valve is closed the Spring 59 
will become active and retract the piston 56 
which closes the valve 55. Formed in the casing 
54, close to its outer head, is an open air port 61. 

Live steam from the pipe 53 is discharged into 
the cylinder 47 alternately on opposite sides of 
the piston 46 by ports and valve mechanism, not 
shown, except the Valve casing 62 on the Outer 
head of the cylinder 47. Live steam is supplied 
to the turbine 52 through a branch pipe 63 which 
ieads from the steam pipe 53 on the discharge 
side of the valve casing 54. It will thus be seen 
that when the throttle Valve 18 is closed the valve 
55 will be closed, and hence the steam supply to 
the cylinder 47 and to the turbine 52 will be 
cut-off. 
From the above description it is evident that 

When the throttle lever 23 is operated to open the 
throttle valve 18 live steam in the pipe 60 from 
the left-hand steam pipe 21, wili automatically 
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1,995,745 
open the valve 55 by pressure on the piston 56, 
and admit steam to the cylinder 47 for recipro 
cating the gates 41 and also admit steam to the 
turbine 52 for operating the fan 51. When the 
throttle valve 18 is closed the reciprocation of the 
gates 41 and the driving of the turbine 52 will 
be automatically stopped. It will thus be seen 
that the operations for trapping the cindel's and 
for returning the same to the fire box 12 
take place only when tihe throttle valve 18 is 
open, which is correct for the reason that no cin 
ders are in motion. When the throttle Valve 18 is 
closed. 
The stack draft produces a partial vacuum in 

the Soke box. Which WOuid tend to cause an up 
Ward flow from trap 37, and the blast of air be 
ing forced through the conduit 49 from the fan 51 
would tend to cause an upward flow of air to trap 
37, it is therefore evident that except for the 
sealing effect of gates 41, the gas flow would be 
upward through trap 3", and thus prevent any 
gravitation of cinders from the Smoke box 
through trap 37 into the conduit 49. 
The Word “cirders' is herein used in a broad 

sense to cover solids and other precipitable nat 
ter in products of combustion. 
What I claim is: 
1. The conibination. With an engine having a 

fire box, a steam supply and a throttle valve 
equipped steam pipe leading from the Steam Sup 
ply, of means for collecting cinders from the fire 
box, means for returning the collected cinders to 
the fire box, a cinder trap having a compartment 
and an intake through which collected cinders 
are discharged into the compartment, said trap 
also having an outlet through Which cindel's are 
discharged from the compartinent to the cinder 
returning means, said trap also having gates for 
alternately opening and closing the Outlet and 
the inlet to the compartment, means actu 
ated by steam from the steam supply for operat 
ing the gates, and a normally closed valve for the 
Steam Supply to the gate-operating means, and 
means controlled by the opening of the throttle 
valve for opening the normally closed Valve. 

2. In combination with a stack extension and 
an associated nozzle aligned there with but spaced 
below the same for discharging a draft induc 
ing column up said stack extension, a cylindri 
cal separator casing surrounding the aSSociated 
ends of said stack extension and nozzle, means 
providing an inlet opening for Said casing with 
its botton end extending into a plane below 
that of said stack extension for directing the 
incoming products of combustion tangentially 
toward one side of the casing in a path outside 
the draft inducing column discharged by the 
nozzle, and means providing an Outlet opening 
for said casing for directing the cinders tangen 
tially from the casing, said intake and Outlet 
openings being on the Sane side of a line ex 
tending through the casing at the center thereof. 

3. The combination. With a steam engine hav 
ing a steam Supply, a nain Steam line leading 
from the steam supply and a throttle valve in 
said line, of a cinder trap having an intake open 
ing and an outlet opening offset, the one from 
the other, said trap also having gates arranged 
to form a compartment in the trap and cut off 
a passageway through the compartment from the 
intake opening to the outlet opening, said gates 
being operable to position the compartment to 
alternately receive cinders from the intake open 
ing and discharge cinders through the outlet 
opening, and automatic means controlled by the 

3 
opening of the throttle valve for operating the 
gates and for stopping the operation of the gates 
When the throttle valve is closed. 

4. The combination. With a Stean engine have 
ing a steam supply, a main steam line leading 
from the steam Supply and a throttle valve in 
Said line, of a cinder trap having an intake Open 
ing and an outlet opening offset, the One from 
the other, said trap also having gates arranged 
to form a compartment in the trap and cut off 
a passageway through the compartment from the 
intake opening to the outlet opening, Said gates 
being operable to position the compartment to al 
ternately receive cinders from the intake Open 
ing and discharge cinders through the outlet 
Cpening, and means actuated by steam from the 
Steam supply for operating the gates, a Valve 
normally closing the steam Supply to the gate 
actuating means, and means controlled by the 
opening of the throttle valve for opening the 
Ilorinally closed Valve, 

5. ihe combination with a stean engine hav 
ing a steam Supply, a main steam line leading 
from the steam supply and a throttle valve in 
said line, of a cinder trap having an intake 
opening and an outlet opening offset, the One 
from the other, said trap also having gates a 2 
ranged to form a compartment in the trap and 
cut off a passageway through the compartment 
from the intake opening to the outlet opening, 
said gates being operable to position the com 
partment to alternately receive cinders from the 
intake opening and discharge cinders through 
the outlet opening, a steam cylinder and co 
operating piston for operating the gates, an aux- : 
iliary steam line leading froin the steam Sup 
ply to the cylinder, a normally closed valve in 
the auxiliary steam line, and automatic means 
for, opening the normally closed valve when the 
throttle valve is opened. 

6. The combination with a steann engine hav 
ing a stean supply, a main Steam line leading 
from the steam supply and a throttle valve in 
said line, of a cinder trap having an intake 
opening and an outlet opening offset, the One 
from the other, Said trap also having gates ar 
ranged to form a compartment in the trap and 
cut off a passageway through the compartinent 
from the intake opening to the outlet opening, 
said gates being operable to position the con 
partment to alternately receive cinders from the 
intake opening and discharge cinders through 
the outlet opening, a cylinder and piston Steam 
engine for operating the gates, an auxiliary 
steam line leading from the Steam Supply to the 
cylinder of the last noted engine, a normally 
closed valve in the auxiliary stean Supply, a. 
steam cylinder and cooperating piston for op 
erating the normally closed valve, neans for Sup 
plying steam to the steam cylinder from the 
steam supply for opening the normally closed 
waive when the throttle valve is opened, and auto 
matic means for closing the normally closed 
valve When the throttle Valve is closed. 

7. The combination with a steam engine hav 
ing a fire box, a steam Supply, a main steam 
line leading from the steam Supply and a throt 
tle valve in said line, of means for collecting cin 
ders from the fire box, an ejector for the col 
lected cinders, a conveyor arranged to receive 
cinders from the ejector, Steam actuated means 
for operating the ejector, other steam actuated 
neans for operating the conveyor, means for 
Supplying steam to the two steam actuating 
means from the Steam Supply including a nor 

5 

10 

5 

20 

3 5 

40 

45 

50 

55 

60 

65 

70 

75 



O 

20 

25 

3 5 

40 

45 

4. 
mally closed valve, and means controlled by the 
opening of the throttle valve for opening the 
normally closed valve. 

8. The combination with a steam engine hav 
ing a fire box, a steam Supply, a main Steam line 
leading from the steam Supply and a throttle 
valve in Said line, of means for collecting cin 
de's from the fire box, an ejector for the collected 
cinders, a conveyor arranged to receive cinders 
from the ejector, a steam cylinder and piston en 
gine for operating the ejector, a steam turbine 
for operating the conveyor, means for convey 
ing steam iron the steam Supply to the cylinder 
and piston and to the turbine including a normal 
ly closed valve, and means controlled by the Open 
ing of the throttle valve for opening the nor 
rally closed valve. 

9. The combination with a steam engine hav 
ing a fire box, a steam Supply, a main driving 
cylinder, a main steam line leading from the 
steam supply to the main driving cylinder, and 
a throttle valve in the steam main line, of Valve 
controlled means for handling cinders from the 
fire box and which means is actuated by live 
Steam when and only when Steam is admitted 
to the main driving cylinder by the opening of 
the throttle valve, Said means being independent 
of pressure variations in the main Steam line. 

10. The combination with a steam engine hav 
ing a fire box, a Stearn Supply, a nain driving 
cylinder, a main steam line leading from the 
Steam Suppiy to the main driving cylinder, and 
a throttle valve in the steam main line, of means 
for handling cinders from the fire box, Steam 
actuated means for operating the cinder-han 
dling means, an auxiliary steam line leading from 
the steam supply to said steam-actuated means, 
a normally closed valve in the auxiliary steam 
line, and steam-actuated means Operable when 
and only when steam is admitted to the main 
driving cylinder by the opening of the throttle 
Valve for opening the normally closed valve. 

il. The Structure defined in claim 10 which 
further includes automatic means for closing the 
normally closed valve when and only when steam 
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is cut off from the main driving cylinder by the 
closing of the throttle valve. 

2. 'ihe combination with a steam engine hav 
ing a fire box, a main steam Supply line, and a 
throttle waive in said line, of a trap in which 
cinders from the fire box are collected, said trap 
having a, nowable element, and means controlled 
by live steam when admitted to said Supply line, 
by the opening of the throttle valve, for operat 
ing the movable eienent of the trap to discharge 
cide's collected in the trap. 

13. The structure defined in claim 12 which 
further includes additional means controlled by 
the opening of the throttle valve for delivering 
cinders discharged from the trap to the fire box. 

14. The combination with a Steam engine hav 
ing a fire box, a steam Supply, a main steam line 
leading from the steam. Supply, and a throttle 
valve in Said line, of means having an ejector in 
Willich cindes fl'on the fire box are collected, 
naeans actuated by Steam from the steam Supply 
for operating the ejector, a valve normally clos 
ing the steam supply to the ejector, and means 
controlled by the opening of the throttle valve 
for opening the normally closed valve. 

5. i he combination with an engine having a 
fire box, a steam Supply, a main steam line lead 
ing fron the Steain Supply, and a throttle valve 
in Said line, of Ineans having an ejector in which 
cinders from the fire box are collected, a second 
ary Stean line leading from the Steam supply, 
in eans actuated by Steam from the auxiliary line 
for operating the ejector, a normally closed valve 
in the auxiliary Steam line, and means controlled 
by the throttle waive for opening the valve in the 
auxiliary Stean line. 

16. A spark arrester including a cylindrical 
Casing having an intake conduit and an outlet 
conduit, both of which extend outwardly of the 
ca. Sing in converging relation on the same side of 
said casing, the outer side of each conduit being 
Substantially tangential to the cylindrical shell 
of the casing, the two sides of the intake conduit 
being in in Wardly converging relation. 
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