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1,015,460. AppicationfiedAugust37,1907 serial No.390827 
To al phom i ma/ comcern: - 
Beit knownthat I,JAMESTROTTER,a giti 

zen of the United States,residing_at Chi? 
cago,in the county of Cook and State of 
Illinois,have invented certain new and Use 
ful Improvementsin Devices for Producing 
Draft? Engines,of whichthefolowingis? 
a specification, , - · 
Inthe present type of locomotive engines, 

in which a firegrateis employed having a 
downwardly inclined rear portion adjacent 
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the firetubes considerable dificultyhasbeen 
experienced in that the strongest draft is 
created at the peak or angle formed by the 
depressed portion of the grate,dueto the 
fact that uneven drafts are created through 
the fire tubes or flues Which Will Cause.the 
fuel to be consumed more rapidy 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 wil not be consumed and thereby 
block or close the tubes. , 
To overcome this objection and serious 

dificulty; and to,provide improved means 
for creating a uniformdraft through al of 
the fues,which Wil maintain an even depth 
offire bed wherebythe gratewill be evenly 
covered throughoutitsentirearea isthe 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 
fues,islocated ata comparativelyloy point 
inthe Smoke box,andinwhich the diameter 
9fthe choke of thestackis proportionatgy 
increased,so that the steam as it is dis-| charged from the nozzle,wilexpand,and 
togethef With the gases and cinders.en 
trained therein.substantialyfill thestack? 
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A ?urther objegt is to provide an im 
proved device of this character for Creating 
a uniform draft through al of the flues, 
A further object is to provide an im 

proved device of this character adapted to | 
brevent the accumulation ofcinders 6rashes 
in the smoke box,and which willautomati 
caly clean the Smoke box andalso prevent 
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the aggumulation ofsmokeinthe top there 
of without producing back pressure on the 
engine. - 
To the attainment of these ends and the 

accomplishment of other new anduseful ob 
jects as willappear,theinvention consistsin 

ortable23.,Said table 28 may be made in 
a separate piece and secüredt6theinelined 110 

specicationofrettersFatent Patented Jan.23, 1912. 

thefeatures of novety inthe construction, 
combinationandarrangement of the several 
parts hereinafter more fuly described and, 
Claimed and shown in the accompanying, 
drawing illustrating an exemplification of 
*theinvéntion,andin which? 
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Figure lis a longitudigal sectional view 
of a locomotiveengine boiler.construgtedin 
accordance with the principles of this in 
vention. Fig.2is a detail plan view of a 
portion ofthe screen or shield for thedis 
Charge nozzle. 
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Referring more particularlyto the daw 
ingand inthe presentexemplificationofthe 
invention, the numeral 10 designates the 70 
boiler of a logomotive engine provided with. 
firetubes or fues1l at the forward end of 
whichisa Smoke box12into whichthetubes, 
1l dischargeand at therear With a fire box, 
13.with Which,the fues ll also communi 
gate Thefire box13is provided with a 
firegrate having a substantialy horizontal 
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portion 14_at the front thereof,and an in 
clined or depressed portion 15 at the rear 
thereof which formsà peak16substantiaHy 
midway of thelength ofthe grate, 

Discharging into the smoke box12 nozzle 17whighislocatedatacomparatively 
low point within the box and the Said noz 
zle is also located in a direct line with the 
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is a 
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stack 18,which latter communicates with, 
the smoke box in the usual manner The exhaust steam_from the engine cylinderis, 
directed into the nozzle 17in the ordinary · 
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ilustrate;and is discharged from the nozzle 
and wel known manner,not necessary to 
directlyinto the stack18. The choke 19of? 
the stack.is of a somewhat largerdiameter? 
thanthediameter ofthe ordinary choke,and, isincreased proportionatelywithrelationto 
the height of the nozzle 17 so that asthe … 
steam is discharged from the nozzle,it will expandandtogetherwith thegases and ein 
stack, ., ?,?? - ,An imperforatepartition 20 is mounted 
defsentrainedtherein,substantialyflthe 
Withinthesmoke boxinanysuitablemanner, 
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preferably by securing it.along one edge 
to the wal 21iust abovethe forward ends 
of the fues ortubes11. This partitionem 105 bodies a shortforwardlyprojectingportion 
clined portion from which projects a plate 
22 and a downwardy and forwardly in-°   
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portion,butis preferably made by deflect 
ing the lower end of said inclined portion. 
Asshown in Fig,1,said partition extends 
across the forWard ends of the upper series 
of tubes ll So that gases therefrom are de 
fected downwardy. The free end of the 
plate or table 28 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 
23is provided with an aperture 25 whichis 
located above the end of the nozzle 17 and 
is 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 box12. 
The plates 20,28,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 fues and the stack Will be Con 
centrated around the nozzle through this 
opening and_a very powerful draft yil be 
produced underthe plate ortable 23 by the 
employment of a comparatively large nozzle 
whereby the cinders which do not pass di 
rectly through the conical sereen 29.wil 
be Continued onward in a horizOntal direC 
tion by their momentum thus obtained,and 
will be eventualy dashed against the screen 
88 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 27 
formed therein extends aCross the Smoke box 
with one end there0f secured to the free 
edge of the plate ortable 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 
ortable 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 28 in advance of 
the nozzle17isa downwardly extending in 
clined bafle plate 28 which extends in a 
direction away from the nozzle 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 thengzzle17,andis of an 
inverted frusto conical shape,the smaler 
end thereof resting upOn a Suitable Coupling 
31 on the nozzle T7 adjacent the end there 
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of and the larger end being Secured to the 
plate or table 28 in any desired or suitable 
mannerso asto Communicate With the aper 
ture or opening25therein,and this screen 
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Or shield Serves as a means for preventing 
the cinders or Sparks from being drawn 
through the fues or pipes 11 and being 
Carried directly into the stack 18 by the 
steam OrVapor whichis discharged through 
the nozzle 17. 

ATranged within the upper ehamber of 
the suoke box 12 which is formed by the 
partition 20 and screen 26is a Snitable sup 
port 32Yhich is preferably located adjacent 
the stack opening.and is held in positionin 
any desired or stitable manner. 
A petticoat pipe 33 having a fanged 

1ower extremity 84 is adjustably secured to 
the Support 82 in any desired or suitable 
Imanner and is located intermediate the 
nozzle 17 and thestack 18,and in a direct 
line with the discharge end of the nozzle so 
that the steam passing from the nozzle 17 
will also pass through the pipe 33 before 
entering the stack 18.,Tf desired,the pipe 
38 may be provided with an adjustable Sec 
tion 85 arranged adjacent the upper end 
thereof and Said section preferably sur 
rounds the upper_extremity of the pipe 38 
and is Clamped in position by meams of 
suitable bolts 36 which pass through Suit 
able ears Orflanges 37on the Said section. 
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 3S which 
may be held in position in any desired or 
Suitable manner. 
In use,as the steam from the cylinder dis 

charges into the stack18 through the Dipes 
88,8j,the airin the smoke box will become 
Tarefied and Will be drawn up through the 
stack,thereby producing a draft through 
the pipes or fues11. 

It will be noted that if the partition 20 
were not present,a stronger draft would be 
created through the series offlues 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 extreinity of 
the partition,a uniform draft will be cre 
atedthrough the fues and the cinders which 
would ordinarily accumulate on the fire Ded 
at the lowest point ofthegrate will beraised 
through the fues and discharged throngh 
the stack after they have becomeground up 
in the Smoke box,due to the fact that they 
are forced against the partition 20,soreen 
29,bafe plate 28 and screen 26. In the o1 
dinary construction of engines of this type, 
and Where an uneven draft is Created 
throughthetubes orfues,the peak16 ofthe 
grate becomes uncovered,due tothefnet that 
the strongest.draft is Created at this point 
of the fire bed,but with thisimproved con 
struction of engine,and by locating the dis 
Chargeend of the nozzle 17 at a compara 
tively low point within the Sinoke box and 
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fues 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 Ward9fsaid passage 

7. The Combination_of a Smoke box pro 
vided with a stack,fues discharging into 
the box,a partition arranged in_the upper 
portion of the box across the ends of some 
of the fnes,said section beingimperforate 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 relativelylowinthe 
Smoke,box_and terminating short of the 
end of Said partition,an inverted frusto 
conigalscreensurroundingthe orifice ofsaid 
nozzleandextending upWardly to the lower 
end of Said partition,and a bailein advance 
of the nozzle,said bafle being arranged.to project foryardly and downwardly?from 
the upper edge of Said Screen. 
8.The combination with a boiler shel provided with a transverse Yal for forming 

a Smoke box at one end thereof,a stack 
Opening from Said Smoke box,fues dis 
Charging into the box through said wall,an 
imperforate partition rigidly mounted upon 
said wall above the uppermost fues and 
projecting downwardly at an,inclination 
over some 9f said flues,said imperforate partition being provided with a forwardly 
extending portion with an opening coaxial 
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with the stack,a nozzle disposed at a low 
point in the Smoke box and terminating be 
low Said opening,Said nozzlebeing thereby 
adapted to discharge through the opening 
into the stack,a Screen extending from Sai 
forwardly_extending portion to said nozzle, 
and a bafle 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 
substantialy horizontal Smoke fues,a 
Smoke boxinto which Said fues discharge,a 
stack rising from Said Smoke b0x,an ex 
haust nozzle arranged below and in line 
with Said stack,a partition extending from 
a point above the fues between the back of 
the Smoke box and the stack and crossing a 
line betWeen the stack and the nozzle at an 
elevation Substantialy above the nozzle and 
having an enlarged passage in direct line 
with the nozzle and stack wherebythe fues 
will havedirect communicationtherethrough 
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. JoCHUM,Jr., 
CHARLES H. SEEM. 

Copies of this patent may be obtained for five cents each,by addressing the "Commissioner of Patents, 
- Washington,D,C." 
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