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UNITED STATES PATENT OFFICE, 
FRANK H. COLE, OF HOLYOKE, MASSACHUSETTS, 

SPARK-ARRESTER AND SIMOKE-PREVENTING DEVICE FOR, LocoMoTIVES. 

f,002,564. 

To all whom it may concern. 
Be it known that I, FRANK H. CoLE, a 

citizen of the United States of America, 
residing at Holyoke, in the county of Hamp 

5 den and State of Massachusetts, have in 
vented new and useful Improvements in 
Spark-Arresters and Smoke-Preventing De 
vices for Locomotives, of which the follow 
ing is a specification. 
This invention relates to improvements in 

spark arresters and Smoke preventing de 
vices as applied to locomotive boilers. 
The object of the invention is to provide 

means for preventing the live or hot cinders 
from escaping or flying out of the Smoke 
stack of a locomotive during its passage 
over the road-bed. It sometimes occurs 
that fires are started by reason of the hot 
cinders escaping from the stack and falling 
upon dry leaves or grass adjoining the 
track. My object, as stated, is to prevent 
their escape from the Smoke-stack. 

Broadly, the invention consists in pro 
viding the interior portion of the smoke 
stack with a series of annular deflecting 
members for turning the heavier sparks or 
cinders downward. 
The invention further consists in means 

for conveying all of the products of com 
bustion back into the fire-box when the 
train is passing through a tunnel; also in 
providing means for increasing the down 
ward draft when the products of combus 
tion are being led back and down into the 
fire-box. 
The invention further consists in provid 

ing means for purifying the products of 
combustion so that they can be used again 
for assisting combustion in the fire-box and in providing means for preventing the es 
cape of smoke from the smoke-stack. 
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The invention will be fully described in. 
the body of the specification with reference 
to the drawings, and will be specificall 
pointed out in the claims. 

In the drawings forming part of this ap 
plication-Figure 1 is a longitudinal Sec 
tional view through the boiler showing the 
fire-box, tubes, and the return-pipe from 
the smoke-stack back to the ash-pit. Fig. 
2 is an enlarged vertical sectional view 
through the axis of the smoke-stack on the 
line 2-2 Fig. 1 looking in the direction 
of the arrow, showing the return passage 
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position of the parts in the smoke-stack. 
Fig. 3 is a sectional view similar to Fig. 2, 
but showing the parts closed in the Smoke 
stack, the Section being taken on line 3-3, 
Fig. 5. Fig. 4 is a horizontal, sectional view 
on the line 4 4, Fig. 3 looking downward. 
Fig. 5 is a top plan view of the smoke 
stack. 

Referring to the drawings in detail, a 
designates the conventional wagon-top 
boiler having the usual fire-box b and tubes 
c. The ash-pit is shown at d, the Smoke 
stack being designated as a whole at e. The 
exhaust nozzles and petticoat pipe are indi 
cated at f and g respectively. 

Located within the Smoke-stack e are a 
plurality of annular members i, j, and k 
that are rigidly secured in place by means 
of the braces m, n, and o. The brace in 
Secures the annular member i to the member 
k which, in turn, is secured to the Smoke 
stack e by means of the brace o. The brace 
m. Secures the annular member i to the cylin 
drical member h, which, in turn, is secured 
to the smoke-box h. The annular members 
are substantially funnel-shaped and are pro 
vided with downwardly tapered portions 
p and upwardly extending cylindrical por 
tions of that are co-axial with the smoke 
stack. Arranged below the downwardly 
tapered portions p and adapted to engage 
the lower edges of the same are a plurality 
of inverted cone-shaped members which 
are secured to a vertically movable rod s, 
the upper end of which is guided by means 
of a brace-bar t attached to the lower inner 
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portion of the member k, as shown, having 
a collar u, thereon, its lower end resting 
upon a cam that is secured to the trans 
versely arranged rock-shaft up that is 
mounted in the annular ring a which is 
secured to the smoke-box portion h of the 
boiler. The outer end of this rock-shaft is 
provided with a crank-arm y to which a 
reach rod 2 is attached that leads back to the 
cab and is within easy reach of the engineer. 
2 designates a pair of cams that are also 
Secured to the rock-shaft w and engage the 
lower edge of the cylindrical sleeve 3, which 
surrounds a cylindrical member h located 
over the opening h” of the Smoke-box h". 
When the cone-shaped members rare dis 

engaged from the downwardly tapered por 
tions p, as shown in Fig. 2, the sleeve 3 pro 

55 which communicates with a pipe leading jects above the upper edge 5 of the cylin 
back to the ash-pit and illustrating the open drical member h. Each of the annular 
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members i, j, and k is provided with a 
downwardly curving channel 6 which is lo 
cated on the under side and forms an up 
ward continuation of the downwardly ta 
pered portions' p adjacent the part q of the 
annular member which is immediately be 
low, the purpose of which is to cause the 
heavy particles or cinders to be deflected 
downward into the annular passage-way 7, 
as shown by the arrow 8. When the cone 
shaped members r engage the downwardly 
tapered portions p the cinders and Smoke 
are all deflected downward into the annular 
passage-way 7 which is incommunication with a pipe or passage-way 9 extending for 
ward from the smoke-stack e and down 
around the front end of the Smoke-box h. 
and on the opposite sides of the same, to a 
pipe 10 which communicates with the ash pit d by means of the opening 11. Located 
within the pipe 10 is a pipe 12 for the pur 
pose of conveying water in spray form 
therethrough and whereby the gaseous 
products of combustion are purified and 
washed before being drawn into the ash-pit 
by means of the steam-jet shown at 12' 
when the locomotive is passing through a 
tunnel, or in cities where the smoke laws are 
in force. When the cone-shaped members r 
are disengaged from the downwardly ta 
pered portions p, as shown in Fig. 2, the 
lighter particles, or the gaseous products of 
combustion, will pass directly upward 
through the Smoke-stack to the atmosphere, 
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but the heavier particles, or those that are 
liable to cause fire, will be thrown outward 
or fall downward through the passage 
ways 13 into the annular passage-way 7, 
and from there will be carried backward 
into the ash-pit d. 
The cams 2 have rods 2 connected thereto 

which, in turn, are connected to the lift ring 
e' which opens and closes the passages e” at 
the upper end of the passage-way 7. 

It will be noticed in Fig. 2 that when the 
rock-shaft up is operated so as to lower the 
cone-shaped members r, the sleeve 3 and ring 
e' will be elevated by means of the cams 2, 
and when the cone-shaped members r are 
elevated, the sleeve 3 and ringe will be de 
pressed or lowered, thus widening the pas 
sage-way between the downwardly tapered 
portions d of the annular member i and the upper edge of the cylindrical part 4, as 
clearly shown in Fig. 3. Or, in other 
words, the sleeve 3 and the cone-shaped 
members r move in opposite directions. 
The annular members i, j, are each pro 

vided with a circular or grooved channel 14 
which is adjacent the upwardly extending 
cylindrical part q. Located over each of 
these channels is the outlet end of a pipe 15 
for conveying water thereto for the purpose 
of catching any fine particles that may be 
carried into the space 7. The pipe 15, 

1,002,564 

therefore, affords means for washing and 
cleaning these channels. The sleeve 3 is 
provided with ribs 3 for lessening friction 
and to prevent sticking. 
From the arrangement of the cams on the 

shaft w, the sleeve 3 and the cone-shaped 
members balance each other when the rod 
2 is operated. That is to say, when the 
sleeve 3 is moved upward the cone-shaped 
members r are permitted to move down 
ward by the cams 2. The weight of the 
sleeve 3 is substantially the same as the 
members r. 
In operation, considering the inverted 

cone-shaped members r in a lowered posi 
tion, that is, as shown in Fig. 2, the gaseous 
products of combustion will escape directly 
upward through the smoke-stack to the at 
mosphere, part going, however, through the 
openings 18 to the passage e” under the ring 
e'. The heavy cinders, as they strike the 
downwardly curved channels 6, will be ar 
rested or deflected downward into the pas 
Sage-way 7, and then carried into the pipe 
10 where they may be blown to the ash-pit 
by means of the steam connection 16. 

16' indicates a clean-out door. In this 
figure, the sleeve 3 is elevated above the up per end of the part h. 
The inverted cone-shaped members r serve 

to deflect the heavy sparks through the 
openings 13 and the curves 6 deflect them 
into the passage-way 9. The lighter parti 
cles and gases pass upward and out of the 
top of the smoke-stack. 
When the inverted cone-shaped members 

are elevated, as shown in Fig. 3, all of the 
passages to the top of the smoke-stack are 
closed and all of the products of combustion 
pass through the openings 13. The sleeve 
3 is then in its lowest position and the ring 
e' has closed the opening e”. Now the 
products of combustion are drawn down 
ward through the passages 9 to the pipe 10 
by means of the steam escaping from the 
pipe 12 and into the ash-pit d. The gases 
are purified by means of the spray of water 
from the pipe 12 rendering the rroducts of 
combustion in condition to support com 
bustion when passed through the fire-box. 
What I claim, is:- 
1. In a spark-arresting and smoke-pre 

venting device, the combination with the 
Smoke-stack of a locomotive boiler, the in 
terior portion of which is provided with a 
cylindrical member located over the opening 
in the Smoke-box, of a rock-shaft extending 
transversely of the cylindrical member, a 
cam thereon, an annular member located 
above the cylindrical member having a 
downwardly tapering portion, and a sleeve 
adapted to be operated by the cam to vary 
the opening between the cylindrical member 
and the downwardly tapering portion of the 
annular member. 
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2. In a spark-arresting and smoke-pre 
venting device, the combination with the 
smoke-stack of a locomotive boiler, the in 
terior portion of which is provided with a 
cylindrical member located over the opening 
in the smoke-box, of a rock-shaft extending 
transversely of the cylindrical member, a 
cam thereon, an annular member located 
above the cylindrical member having a 
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downwardly tapering portion, and a sleeve 
adapted to be operated by the cam to vary 
the opening between the annular member 
and the cylindrical member, a cone-shaped 
member operable from the rock-shaft to 
deflect the products of combustion into the 
space outside the cylindrical member, and 
means for conveying the products of com 
bustion back to the ash-pit. 

3. In a spark-arresting and smoke-pre 
venting device, the combination with the 
smoke-stack, of a plurality of annular mem 
bers located in said smoke-stack and spaced 
from the inner surface thereof, said mem 
bers having downwardly tapering portions 
and upwardly projecting cylindrical por 
tions, the portion of the annular members 
between the upper and lower portions thereof 
being provided with annular grooves, the 
lower grooves being designed to cause the 
heavier particles to be thrown outwardly 
and downwardly into the space between the 
annular members and the interior of the 

3. 

Smoke-stack, means for conveying the prod 
ucts of combustion back to the ash-pit, and 
means for cleaning the annular grooves that 
are adjacent the cylindrical portion of the 
annular members. 

4. In a spark-arrester and Smoke-pre 
venting device for locomotive boilers, the 
combination with a smoke-stack, of a rock 
shaft located transversely of the same, a cam 
on said rock-shaft, and a vertically movable 
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rod adapted to be operated by the cam on 
the rock-shaft, a plurality of cone-shaped 
members secured to the vertically movable 
rod, the base portion of said cone-shaped 
members being upward, and a plurality of 
annular members having downwardly taper 
ing portions adapted to be engaged by the 
base portions of the cone-shaped members 
whereby the products of combustion will 
be deflected or forced past the closed meet 
ing edges of the tapering portions of the 
annular members and the cone-shaped mem 
bers to the space adjacent the inner surface 
of the Smoke-stack, means for conveying the 
products of combustion back to the ash-pit, 
and means for purifying the same during 
their passage. ... r 

FRANK H. COLE. 
Witnesses: 

R. I. CLEMONS, 
HARRY W. BowF.N. 
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