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To all u'hon, it may concern ' 
Be it known that we, SIDNEY E. B.RowN 

and HARRY C. KAIN, citizens of the United 
States, residing at Marshall, in the county 
of Harrison and State of Texas, have in 
vented new and useful in provements in 
Giates, of which the following is a specifica 
tion. 
This invention Irelates to a grate which is 

so constructed that when applied to the fire 
box of a boiler for generating steam it in 
Sures combustion of the fuel within the box 
taking place in a rapid and satisfactory 
llll!ll'. 
The primary object of the invehition is to 

provide a grate in which the bars and fin 
gers thereon have communicating channels 
with the channels in the grate bars com 
municating with a manifold for conducting 
air into the channels in the grate bars to be 
distributed to the fire box through the chan 
nels in the fingers on the grate ba's, thus 
insuring the air that passes through the 
manifold being evenly distributed to the 
combustible material within the fire box. 
Another object of the invention is to con 

nect with the grate a manifold having 
mechanism which may be operated to in 
crease the rapidity of the passage of air 
from the manifold through the grate bars 
and fingers thereon, thus increasing the ra 
pidity of the combustion of the fue within 
the fire box. 
A further object of the invention is to 

provide a connection between the grate bars 
and manifold which is so constructed that it 
insures the air within the manifold entering 
the channels in the grate bars under all con 
ditions especially when the bars have become 
warped from continuous use. 
With these and other objects in view, the 

invention resides in the novel combination 
and arrangement of parts, which will be 
hereinafter described and particularly 
pointed out in the claims. 
The Dreferred embodiment of the inven 

tion has been illustrated in the accompany 
ing lawings, although no restriction is nec 
essarily na dº to the precise details of con 
st'etic } In therein shown, as changes, altera 
tions, and modifications, within the scope of 
the claims may be resorted to when desired. 

Like character's of reference denote corre 
sponding parts throughout the several views 
in the drawings, in which: 

Figule 1 is a top plan view partly in sec 
tion of a grate constructed in accordance 
With the invention and showing some of the 
grate bal's broken away to disclose the chan 
nels therein. Fig. 2 is a vertical longitudi 
nal Section on the line 2-2 of Fig. 1. Fig. 
3 is a vertical transverse sectional view on 
the line 3-3 of Fig. 2. Fig. 4 is a vertical 
transverse section on the line 4-4 of Fig. 3. 
Fig. 5 is a detail view of one end of the 
imanifold for connection with the grate bars. 

Referring now to the drawings in detail, 
the numeral 1 designates a portion of a fire 
bOX of a steam generating device, such as a 
locomotive, or the like, with which is shown 
connected the improved grate including 
Spaced grate bars 2 extending transversely 
of the fire box 1 and supported thereon for 
turning movement by means of trunnions 3, Said grate bars having spaced and laterally 
extending fingers upon opposite sides there 
of and arranged in staggered relation, so 
that the fingers upon one grate bar are re 
ceived between the fingers on the grate bars 
adjacent thereto. 
The giate bars 2 have formed therein lon 

gitudinally extending channels 5 which com 
municate with similar channels 6 in the fin 
ge's 4, Said channels 6 communicating with 
outlet ports opening out through the sides 
of the fingers 4. The bottom face 8 of each 
grate bar 2 which is curved transversely has 
formed therein between its ends an elon 
gated and longitudinally extending inlet 
opening 9. 
A manifold 10 which is supported in any 

suitable manner is arranged below the grate 
bars 2 and extends longitudinaily of the fire 
box 1 with the ends of the manifold extend 
ing beyond the same, said manifold being 
provided at intervals throughout its length 
With openings 11 in alinement with the inlet 
openings 9 in the bottoms of the grate bars, 
each of said openings 11 being surrounded 
by a flanged collar 12. 
The manifold 10 has connected there with 

near one end a fan casing 13 upon which is 
mounted a motor 1, dapted to be operated 
from any suitable source of energy not 
shown in the drawings and having connect 
ed therewith a fan 15 arranged within the 
casing 13. The end of the manifold 10 with 
which is connected the fan casing 13 is off. 
Set, as at 16, and provided with a flared 
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mouth 17 between which and the fan casing 10 
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is arranged a waive 18 which when in closed 
position prevents the far 15 when operated 
fron causing air to be drawn into the mani 
fold 10 through the mouth 17. The other 
end of the manifold 10 has connected there 
with spaced brackets 19 in which is motint 
ed for turning and sliding movement a shaft 
20 extending transverseiy of the manifold 
10 and having connected there with a toothed 
sleeve 21 for contact with a toothed collar 
22 on one of the backets 19. A valve 23 for 
closing the last mentioned end of the mani 
fold 10 has connected there with a pair of 
arms 24 having openings 25 in which is re 
ceived the shaft 20, one of said arms having 
connected there with one end of a spring 25. 
the other end of which is connected with the 
shaft 20 and normally serves to hold the 
valve 23 in a closed position. Each arm 24 
has passing transversely therethrough a pin 
26 which is received in a slot 27 in the shaft 
20 so that the shaft 20 may be moved iongi 
tudinally of the openings in the brackets 19 
and arms 24 against the influence of the 
spring 25 to remove the teeth on the sleeve 
21 from the teeth on the collar 22 so that the 
valve 23 may be manually moved to an open 
or closed position or held in an intermediate 
position to regulate the current of air pass 
ing through the manifold 10 if desired. 

Each fanged collar 12 has connected 
there with one end of a cylindrical extension 
28 received for the greater portio in of its 
length in a cylindricai sleeve 29 freely mov 
able longitudinally of the extension and Sup 
ported thereon by a coiled expansion spring 
30 having an end bearing against one end of 
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the extension and its other end bearing 
against a shoulder 31 near one end of the 
sleeve 29. The sleeve 29 has formed in its 
peripheral wall near its other end a depres 
sion 32 providing a stud received in a lon 
gitudinally extending depression 33 in the 
peripheral wall of the extension 28 and pro 
viding a longitudinally extending groove in 
which the depression 32 is free to slide while 
the sleeve 29 is held against turning move 
ment on the extension. The end of the sleeve 
29 above the shoulder 31 is restricted to 
form a tapering neck 34 terminating in an 
elongated mouth 35 adapted to surround the 
inlet opening 9 in the botton 8 of one of the 
grate bars against which said mouth is held 
in contact by the expansion spring 30 ar 
ranged between the shoulder 3 and end on 
the extension 28. 
Through the above described manner of 

1,214,422 

establishing communication between the 
manifold and grate bars, it will be seen that 
When a current of air is passed through the 
inanifold its entrance into the grate bars 
will be insured irrespective of the condition 
of the bars particularly when warped and 
that the sleeves 29 will at all times be heid 
in contact with the bottons of the grate bars by the springs 30. 
When the improved grate is in use, the 

valve 18 is opened to allow a current of air 
to enter the manifold and pass through the 
channels in the grate bars and fingers there 
on, the volume of air passing through said 
channels being controlled by the position of 
the valve 23. The rapidity with which the 
current of air passes through the manifold 
and through the channels in the grate bars 
and fingers thereon may be regulated 
through the operation of the fan 15. 
From the foregoing description, taken in 

connection with the accompanying draw 
ings, it is at once apparent that a grate con 
struction has been provided which will en 
able air to be delivered to a fire box to 
which the grate is applied in such a man 
ner that perfect combustion of the fuel com 
tained therein is assured. 

Having thus described the invention, what 
is claimed as new, is: 

i. In a grate, grate bars having channels 
therein provided with inlet openings, a 
manifold arranged below said openings and 
having extensions registering there with, 
sleeves mounted for vertical movement on 
said extensions, mouths on said sleeves, and 
springs within said sleeves for holding said 
mouths in contact with the grate bars adja 
cent the inlet openings therein. 

2. in a grate, grate bars having channels 
therein provided with inlet openings, a 
Jnanifold arranged below said openings and 
having extensions registering there with, 
sleeves mounted for vertical movement on 
said extensions and having restricted ends 
forming mouths, springs arranged within 
said sleeves and contacting with said ex 
tensions for holding said months in contact 
with the grate bar's adjacent said openings, 
and means on said sleeves and extensions 
for holding the same against turning move 
merit. 

in testimony whereof we affix our signa 
tu}reS. 

SÍDNEY E. BROWN. 
HARRY C. KAIN. 
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