
T?M?WAN H0RN & L?E?ENDSLEY, 
*SPARK ARRESTER, 

APPLI0ATION FILED SEPT?30, 1910 

Patented July2?1912 

?ThornashAVan Horn and 

3 SIIEETS?SHEET 1, 
1,030,947, 

J//7AVAz.S.SZ.S? 

pr Louis E. Enday 

  

  

  
  

  

  

    

  

  

  

    

  

  

  



T?M?WAN H0RN & I E ENDSLEY, 
* SPARK ARRESTER, 

APPLI0ATION FILED SEPT?30, 1910 

1,030,947? Patented July2,1912 
38EEET8-8HEET2? 

  



T?M?WAN HORN & L E?ENDSLEY. 
SPARK ARRESTER, 

APPLI0ATION FILED SEPT?30?1910 

1,030,947? Patented July2, 1912 
38HEETS-SHEET3 

  

  



UNTTED STATES PATENT OFFICE 
THOMAs M. VAN HORN OF CHICAGO, ILLINOIS AND LOUIS E. ENDSLEY OF LA 

PAYETTE INDIANA?ASSIGNORS TO AMERICAN SPARK ARRESTER COMPANY OF 
INDIANAPOLIS INDIANA?A CORPORATION. 

SPARK-ARIRESTER, 

1,030,947? S Specification of Letters Patent. Patented July2,1912. 
Application filed September 30?1910. serial No, 584732 

To al aphom it may concern? - 
Beit known that we THoMAs M. VAN 

HoRN and LoUTs E. ENDsLEY of Chicago, 
gounty of Cook and State of Illinois and 

5 La_Payette county of Tippecanoe State of 
? Indiana respectively have invented a cer 
tainuseful Spark-Arrester; and we do here 
by declare that the followingis a full clear, 
and exact description thereof reference be 

10 ing hadto the accompanying drawings. 
The object of thisinvention istoimprove 

the construetion shown in our former appli 
gation for Letters Patent_on spark arresters, 
Serial No.516,852 filed Sept.?9?1909. 

15 The nature of the invention will be un 
derstood from the accompanying drawings 
and the following description and claims, 
In the drawings Figure 1 isa centralver 

tical longitudinal section through the for 
20 ward portion of a locomotive.eqipped with 

said spark arrester Fig 2is a transverse 
section through the smoke box on the line 
2?2_of Fig I lookingin the directionindi 
cated by the arrows in Fig 1 Fig 3.is a 

25 transverse seetion on the lime 3-3 of Fig.1 
looking in the direction indicated by the 
arrows in Fig 1 Fig 4 is a perspective 
view of a portion of the spark arresting 
mechanism parts being broken away the 

30 view being from a standpoint beside the 
rear part of the boiler and looking for 
wardly Fig..5 is a longitudinal section 
through a portion of the device on the line 
5-5 of Fig.1. 
In the drawings 10 represents a portion 

of the logomotive boiler?11 the flue tubes, 
| 12the tube sheet?13 the Smoke box?14the 
smoke stack and 15the exhaust steam nozzle 
which dischargesupwardly toward andinto 

40 the smoke stack _Said parts may be made 
accordingto any desired pattern of locomo 

| tive or the like excepting that the smoke 
box should preferably be extended in 

| length somewhat as Compared with its size 
45| when not equipped with the spark arrester. 

A bafle plate 20 is secured to the front 
surface of the tube sheet in substantially 
the same place that bafle plates are usually 
Iocated It is forwardly and downwardly 
inclined as usual and extends entirelyacross 
the tube sheet and attached to it and in a 
sense forming a partial continuation of said 
bafile plate thereis a horizontal triangular 
plate 120 with the apex starting near the 
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wall of the smoke box 13 at the right-hand 
of the center when viewed from the stand 
point of Figs. 2 and 3 and widening to 
ward the center and extending slightly be 
yond the center that is to the left of the 
centerinsaid Figs 2 and 3 butit does not 
extend entirely across the left-hand portion 
of the smoke box A spirally disposed plate 
21 auger-like in formation extends entirely 
across the Smoke box and is Secured to its 
wall and extends around the smoke box one 
time substantially and has stificient pitch 
to?aford space between said plate and the 

60 

tube sheet and bafile plate to allow a pas 
sageway for a rather free movement of the 
smoke and gases without retarding the 
draft The shape of this plateis indicated 
in Fig.4 and in thatfigurethe dotted lines 
12 indicate the location of the tube sheet. 
The opening marked 22 is the discharge 
opening of the passageway formed by Said 
spirally disposed plate 21 andit is located 
in front of the bafle plate 20 A sector-like 
extension 23is added to the end of the plate 
21 adjacent to the center thereof as indi 
catedin Figs 2?3 and4 for the purpose of 
tending to direct the smoke and gases as 
they leave the chamber formed by said plate 
21 outwardly against the wall of the smoke 
box?Said spirally disp?sed plate 21.causes 
the Smoke and gas to make a plurality of 
revolitions within the smoke box before it 
reaches the stack The smoke makes prac 
tically one revolution within the Dassage 
way formed by said plate 21 and the cen trifugalmovement given_to the smoke and 
gas by said plate causes further revolutions 
thereof within the smoke box A chamber 
having the entire diameter of the Smoke box, 
?herefore is utilized forthe revolutions of the Smoke and gases. 
Within the smoke box an annular dia 

phragm or partition plate25is located about 
midway between the stack and the spiral 
plate 21 andit has a central opening 26 for 
the passage of gases from the chamber in 
the smoke box preceding said diaphragm to 
the chamber into which the stack projects. 
A Collar-like oylindrical horizontal exten 
sion 27 is secured to the diaphragm 25 on 
the rearside.orthe side next to the plate 21 
and surroundingthe opening 26. It extends 
toward the spiral plate 21 forabout half the 
distance between he diaphragm25and the 
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plate 21?The revolying column of smoko 
and gas in the chamber between the plates 
21 and 25 passes around the collar-like ex 
tension 27 andis compelled to return some 
whatrearwardlyin order to escape through 
saidextension 27 and opening 26. With the 
exception of this return movement ofthegas 
Ol Smoke in this device the smoke and gas 

10 
las Ilhetime a forward spirally disposed 
revoluble movement and during both of 
these movelnents of the Smoke and gas, 
ample opportunity is given for the separa 
tio by gravity of the sparks and cifiders 

25 

Thisseparationis facilitated by the sparks 
and cinders also comingin contact with the 
wall of the smoke box and the outer wall of 
the cylindricalextension 27 sothatsubstan 
tially no sparks or cinders will fail to be 
separated or will pass out to the smoke 
stack and nearly all which pass out through 
the opening 26 will drop into the forward 
chamber of the smoke box although these 
cinders will constitute but an insignificant 
fraction of one per cent of the total amount 
of the sparks and ginders Practically no 
sparks or cinders willenter the smoke stack. 
A hopper 40.for the sparks and cinders is 
attached to the smoke box in front of the 
diaphragm25.andunder the cylindrical ex 
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tension.27 and atits_lower end agate 41 is 
Provided?for removing the same Since 
89me of the cinders are large and heavy and 
they."regarried.argund with thesmokewith 
gonsiderable.difieulty and drop by gravity 
before reaching the top ofthe smoke box it 
lias been found to be preferable to provide 
an outlet forsaid heavy cinders at the lower 
part of the spiral plate 21.?Thisis accom 
plished by cutting away some of the lower 
Part of the plate 21 as shown in Fig.4 and 
placing a casing 45 forward and toone side 
gfit so.that the outlet through said casing 
from the chamber in front of the plate 21 will permit the centrifugally moving heavy" 
cinders to discharge.substantially ?s indi 
catedin.Rig 1 and they rollover the lower 
side wall of the smoke box into the hop 
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per 40. * 
A number of carefultests of this device 

Inder.all normal working conditions shows 
that from 95 to 97 per?eent of the total 
cinders gre caught bythe hopper and from 
One to four - 

chamber of the smoke box and about one 
Per Cent or less passes the smokestack but 
these latter?are extremely small light par 
ticles containing no fire being as light as 
9lust and therefore not materially afected 
by gravity Said_tests also show that the 
lossin vacuum and draft is a littlegreater, 

outlet of the heavy cinders a casing 

er cent fallin the forward| 
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atleastnotless?thanthelosswhichisfound 
in the modern locomotive without such 
spark arrester that is it ofers no more re 
sistance to the movement of the smoke and 
gas than the front end of a modern loco 
motive. - 

We claim as durinvention:? 
1 The combination with a steam boilor 

provided with a_tube sheet a smoke box a 
smoke stack leading therefrom and an ex 
haust steam jet discharging upwardly to 
ward the smoke stack of a vertically dis 
posed plate extending entirely across the 
smoke box andsecured to the tube sheet and 
extending forwardly therefrom in?spiral 
form so as to provide a spirally disposed 
passageway forgiving the smoke and.gas 
ene or more vertically disposed revolutions 
within the smoke box. * - 

2. The combination with a steam boiler 
provided with a tube sheet a smoke box a 
smoke stack leading therefrom and an ex 
haust steam jet discharging upwardly to 
ward said smoke stack of avertically_dis 
posed spiral platein the smoke box and ex 
tending across thesame_adjacent to the_tube 
sheet forgiving the body of smoke and.gas 
one.or morevertically disposed revolutions 
within thesmoke box an opening being pro 
videdinthe lower part ofsaid plate forthe 
outlet of the heavy cinders and a hopper 
leading from the bottom of the smoke box 
in front of.said plate for receiving the 
sparks and cinders. - 

3. The combination with a steam boiler 
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provided with a tube sheet a smoke box a 
Smokestack leading therefrom and &n ex 
haust steam jet discharging upwarly to 
ward said smoke stack of a vertically dis 
posed spiral platein.the smoke box gnd ex 
tending across the same_adjacent to the_tube 
sheet forgiving he body ofsmoke and.gas 
withinthe smoke box an opening being pro 
videdin the lower part of said plate for ? 

3 * 

tached tosaid plate?ndsmoke box in front 
for causing the centrifugal discharge of the 
heavy cinders and a hopper leading from 
the bottom of the smoké box in front of 
saidoutletfor ? the heavy cinders. 
In witness whereof we have hereunto 

afixed our signatures in the presence of the 
witnesses herein named. - 

THOMAS M. VAN HORN. 
LOUIS E ENDSLEY. 

Witnesses: - 

G H BoINK - 
O M MCLAUGHLIN. - 
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9fsaid 9pening at the bottom ofthe gl?e 
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