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To all whom it may concern: 

1,178,698. 
* Application filed December 10, 1914. Serial No. 87 

Beit, known that I, WILLIAMC. ARM 
STRONG, a citizen of the United States, re 
siding at Springfield, in the county of Clark. 
and State of Ohio, have invented certain 
new and useful Improvements in Grates, of 
which the following is a specification, ref 

0. 

5 

erence being had the 
ing drawing: . . . . . . . . . . . . . . . . 
This invention relates to grates and while 

it is designed more particularly for furnace. 
grates it is applicable to grates of various 
kinds. . . . . . . . . . . . . . . . . . . . . 
The object of the invention is to provide 

a shaking grate with an air blast, and, to 
this end, it is a further object of the inven 
tion to so construct the grate bars and the 
supports therefor that a blast of air can be 
forced through the grate bars into the fuel 
without in any way interfering with the 
shaking or rocking operation of the grate 
bars. ; : *. . . . 

Further, it is 

rein to the accompany 

an object of the invention 
to so construct the grates that all the bars 
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: vided with. 

including the end bars, can be rocked, thus 
preventing the accumulation of cinders at 
the end of the grate. . . . . . . . . . 
... It is also an object of the invention to pro 
vide, a protecting wall about the edge of 
the grate which will be interposed between 
the fire on the grate and the furnace walls 
and will be hollow to permit a blast of air 
to pass through the same and will be so 
shaped as to cause the ashes and cinders to 
collect on the rocking grate bars and pre 
vent their accumulating on a fixed surface. 
In the accompanying drawings, Figure 1 

is a perspective view of a portion of a fur 
nace grate embodying my invention; Fig. 
2 is a transverse, sectional view of such a grate, showing the grate.bars in longitudi 
nal section; Fig. 3 is a longitudinal, sec 
tional view of a portion of such a grate 
showing the grate bars in transverse section; 
Fig. 4 is a detail view of the retaining 
block; and Fig. 5 is a sectional detail view 
of the top plate of one of the grate bars. 
In carrying out my invention I so mount 

the grate bars that they are movable about 
longitudinal axes. Each grate bar is pro 

longitudinal conduit and is ded with openings to perinit further provi 
'air, steam or the like to pass from the con- p. 
duit- through the fuel on the grate. The 

willAs c. Ainstrone, oF seringfield. onio. 
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specification of Letters Patent. 

. . . grate bars are supported by a hollow fra 

: the bearings thereof. This arrangem 

axis. In the present instance the grate bars 
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member which communicates with the lon 
gitudirial conduits of the grate bars through 
such that the air blast can be used without 
in any way interfering with the rocking 
tion of the grate bars. . . . 

In the accompanying drawings, I ha 
illustrated one embodiment of my inven 
tion and have shown the same as applied 
to a double grate, that is, a grate comprising. 
two series of grate bars, the bars of the two. 
series being independently movable. Each 
grate bar comprises a hollow, body portion 
1 and, as here shown, is in the form of a 
shell hollow throughout its entire lengt 
and is provided on each side with a ser 
of laterally extending fingers 2, the finger 
on the adjacent grate bars interlockin 
will be understood, however, that the fin 
gers are not an essential part of the inven 
tion and ingrates for use with some 
of furnaces they are omitted. Each: gra 
bar is provided with means for supportin 
the same for movement about alongitudina 
are provided at their outeriends with tru 
nions 3 journaled in bearings 4-formed 
the hollow frame members 5. The inne 
ends of the grate bars of both series are sup 
ported by a single hollow frame membe 
which not only supports the grate. 
forms a conduit for the air an 
with theside frame memb 
a hollow frame member 25 extendin 
the rear of the grate and connected to 
open communication with the hollowif 
members. 6... The hollow grate bars are 
journaled on the frame member 6 that the 
will be in open communication with 
hollow frame member. To this end on 
the parts is provided with a hollow trun 
nion and the other with a bearing tor 
ceive that trunnion. In the present arrang 
ment the hollow frame member 6 is pr 
vided on its opposite sides with a ser 
hollow tunnions, one for eachgrate 
and the inner ends of the grate bars 
bearings S formed in the end walls th 
to receive the trunnion and rotatably 
port the grate bar thereon. The top 
of the hollow frame member 6 is pre 
rovided with a series of openings 9 to pe 

mit of the escape of the air through 
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same into the fuel and each of the hollow 
grate bars 1 is provided with a series of 
openings 10 for this same purpose. In the 
present instance these openings extend 
through the lateral edges of the top Walls 
17 of the grate bars and are arranged be 
tween adjacent teeth. So that the air is per 
mitted to pass from the conduits in the grate 
bars into the fuel that rests upon the grate 
lais. Preferably, these top walls are re 
nowable and have their lateral edges bev 
eled to enable, the plate or top wall to seat 
upon the beveled tipper edges of the side 
walls of the grate bár. In the present in 5 stance the openings or air ports are provided 
by forming notches in the beveled edges of 
the top plates. The bevels do not extend to 
the top surface of the plate and, conse 
quently, the ports may be formed therein 
entirely beneath the top surface of the grate. 
By arranging the outlet ports 10 slightly 

below the surface of the grate the liability 
of cinders or ashes entering the openings 
is materially reduced without in any way 
reducing the efficiency of the blast, and by 
forming the ports in the removable top 
plate of the grate bar it is possible by chang 
ing these plates to provide the grate bars 
with openings or ports of different sizes to 
accommodate the same to different kinds 
of fuel or for other purposes. The air blast 
may be delivered to the hollow frame mem 
ber 6 from any suitable source. In the pres 
ent instance an air blast pipe 1 of suitable 
proportions extends lengthwise of the frame 
member beneath the same and preferably 
beneath the floor of the ash-pit and is con 
nected with the bottom wall of the frame 
member by a series of connecting pipes 12. 
The connection between the pipe 12 and the 
frame member is preferably formed by 
means of a sliding collar 13 mounted about 
the pipe 12 and adapted to be drawn up 
ward and to clamp a packing 14 against an 
annular surface 15 surrounding the inlet 
opening for the frame member, thereby pro 
viding a joint which is very quickly made 
and which will be tight. 

In order that the grate bars may be re 
moved and reassembled without difficulty I 
have elongated the trunnio 3 at the outer 
ends of the grate bars and have spaced the 
outer ends of the grate bars away from their 
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supporting frame members a distance equal 
to or greater than the length of the trun 
nions 7 which support the inner ends of 
the grate bars. Thus, each grate bar can 
be moved lengthwise a distance sufficient to 
disengage the inner end thereof, from its 
supporting member and then moved in the 
opposite direction to , withdraw the trun 
nion 3 from its bearing. 
grate bars normally against longitudinal 
movement and prevent the accidental sepa 
ration of the bearings I have provided a re 

To retain the 
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taining block in the form of a U-shaped 
collar 16 which fits between the end of the 
bearing in the supporting frame 5 and the 
adjacent end of the grate bar, thus effectu 
ally preventing the removal of the grate 
bar while the retaining block is in position. 
In the construction here shown I have 
formed these retaining blocks in integral 
groups, thus preventing any turning of the 
individual blocks which might cause them. 
to be displaced. In the present instance I 
have provided above the side and end frame 
members, 5 and 25, a tubular box-like mem 
ber 18 which is hollow and is provided with 
air ports 19, whereby a blast of air can be 
caused to circulate through the same and 
into the space above the grate. This device 
constitutes a protector for the brick walls. 

75. 
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of the furnace about the sides of the fire 
box and is connected at one or more points 
with the hollow frame members, which form 
conduits and are connected with the central 
frame member or conduit 6. Preferably, 
the inner wall of the hollow protector is in 
clined so as to cause the ashes or cinders 
which may come in contact therewith to 
gravitate onto the grate bars, it being noted 
that the lower edge of this inner wall pro 
jects over the retaining block 16 and is close 
to the ends of the several grate bars. This 
hollow protector preferably, is formed of 
separately removable sections and extends 
on three sides of the grate, although, of 
course, the spacing blocks are provided only 
at the ends of the grate bars. i 
'It will be noted that the frame members 

85. 

5 are tied together at their rear ends by the 
hollow bar 25 upon which the rear portion 
of the protector 18 rests. This enables me 
to mount the rear grate bar, as shown at 22, 
for rotation in the same manner as the other 
grate bars are mounted. In ordinary shak 
ing furnaces this grate bar is rigid and does 
not dump the cinders when the grate is 
rocked. By 
all the grate bars are movable and inas 
much as the inclined wall of the protector 
18 prevents the accumulation of ashes or 
cinders upon any fixed part at the edges of 
the grate it will be apparent that the rock 
ing of the grates will effectually remove all 
the ashes and cinders. Preferably, the lower 
edge of the inner wall of the rear protector 
extends forward over the rear edge. of the 
rear grate bar and to permit the movement 
of the grate bar and at the same time to 
keep the space at the rear edge thereof 
closed so that cinders will not accumulate 
between the grate bar and the fixed wall, 
either when the grate bar is in its normal 
Rio or is in its dumping position, I 
ave provided the inner edge of the protector 

with a curved recess 26 withini which fits 
a projection 27 extending longitudinally of 
the grate bar and arranged at the rear edge 

the construction herein shown O 
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...to rate bars. Further 

be reversed or rwisem 
... departing from the invention. . . . . . . 

. . . While have shown and described one 
20 embodiment of nyinvention it will be un 

iderstood that this has been chosen for the 

odified without 

purposes of illustration only and that I do 
not desire to be limited to the details of con 
structionsh and described, for obvious 

25 modifications will occur to a 
in the art. Furth . 

ng used for air 
ny other fi 

urpose 
des 

W. and desire to se. 
fies of parallel 
ranged along the re 

n isition 
inding between one of 
and said grate bars to 
engthwise movement, said frame 

65 hold the sam 

at while I have shown 
cured to the hollow frame cess to close thes 

s formed in the 
ends of the grate bars, this arrangement can 

ribed...my inven 

arallel grate 

a removable protector . . . . . . . . . . . . . - pporte 

frame member, having an upwardly le: 

about a 
dinal axis, and afraine membe parallel with said grate bar, of a protecto 
mounted on said frame membe rough which the air may be inner corner of said protector and edge of said grate bar having a coöper 
longitudinally extending projection and 
ess to close the space between said grate 
and said protector. . . . . . 

5. In a grate, a hollow frame 
communicating with a source of air sup 
a plurality of hollow grate bars suppo 
by said hollow frame member and co 
cating therewith, and a hollow-box 
tector mounted on said hollow fra ber and communicating with th 

...thereof, said hollow protector havin 
... ner wall inclined upwardly and a 
said gcate, said grate bars and is 
box-like protector having openin 
to communicate air to said gra 

6. In a grate, a hollow fram 
communicating with a source of 
grate bars supported by said hollo 
member, and a hollow.box-like 
closed on all sides and mounted on 
ported by said hollow frame men 
extending upwardly...therefr p 
tector and said frame member having.com 

. . . . . s, the inner fac wo 

in a grate, a fr 
mounted on said fram 
low box-like protector 
supported by said fra 
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upwardly therefrom and communicating In testimony whereof, I affix my signature 
with a source of air supply, said protector in presence of two witnesses. 
having its inner lower corner projecting in- A M. N? . wards to a point near said grate E. WILLIAM. C. ARMSTRONG. 

5 having its inner face provided with open- Witnesses: 
ings whereby air may be supplied above the F. W. SCHAEFER, 
grate. . . . . . . . H. L. HAMMAKER, . 

  


