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This invention relates to grates, especially those 

of the heavy duty type employed in locomotives, 
boiler furnaces, and the like, and including frame 
members and grate bars supported therein for 
rocking movement. More particularly, the in 
vention is concerned with a grate bar of novel 
construction which comprises a carrier member 
and a plurality of fuel-supporting units thereon, 
the units being held in place on the carrier by 
means which are also employed to prevent acci 
dental dislodgment of the grate bar from the . . . . . . . . ." . . . . . . . tribution of air to the fuel. 
frame. - The frame of the new grate is made up of side 
frame members, and in the larger sizes, also in 
cludes a center frame member, these members 
extending lengthwise of the fire-box and having 
recesses aligned across the box for receiving the 
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in section; 
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5 5 defined by ribs 15, these sockets being open at 

trunnions of grate bars. The new grate bar 
includes a carrier of simple construction having . 
trunnions at its ends and a plurality of fuel 
Supporting units each of which has an opening, 
through it of such size and shape that the unit 
may be mounted on the carrier by being slipped 
over the ends of the latter. In order to secure 
the units in place on the carrier, locking plates 
are provided which are placed over the trun 
nions and then secured to the carrier and each of these locking plates is provided with means 
which cooperates with a portion of the adjacent 
frame member to prevent the grate bar from 
being dislodged from the frame when in service. 
For a better understanding of the invention, 

reference may be had to the accompanying draw 
ing, in which . . . . . . . . . 

Fig. 1 is a fragmentary side elevation showing 
a portion of a centerframe member with a grate 
bar in place thereon, the grate bar being shown 

Fig. 2 is a fragmentary plan view showing the 
center frame member and a portion of the grate. 
bar mounted therein; Fig. 3 is a sectional view through the frame 
member showin 
ed therein; . 

Fig. 4 is an end 
and 

view of the carrier member; 
Fig. 5 is a face view of a locking plate: 
Referring now to the drawing, the new grate 

is illustrated as comprising a frame member O's. 
which is ordinarily a single casting and com 
prises a web with a bottom flange 2, the 
web being lightened by the formation of open 
ings 3 therethrough. The frame member is pro 
vided at its top with spaced trunnion sockets f4. 

a portion of a grate bar mount 

the top. The frame member is strengthened 
beneath the sockets by stiffening ribs 6. Be 
tween the sockets, the face of the frame member is provided with spaced lugs 7 between which 
are air passages 8 for upward flow of air to 5 
fuel which may rest on top of the frame mem 
ber. The lugs terminate at their tops in pro 
jections 9 separated by air channels 20 and 
2? so that air flowing up through the passages 
may flow along all sides of each projection. So as 10 
to keep the projection cool and effect a wide dis 
The frame member illustrated in Fig.1 is a 

center member and it is provided with the usual. . 
means at its ends on which it is supported. The 15 
trunnion sockets 4 extend completely across the 
member, so that each socket receives trunnions 
of two grate bars aligned across the grate. 
Also, both faces of the frame member are pro- ... 
vided with the lugs 7. The side frame mem- 20 
bers, such as that illustrated at 22, are of a con 
struction similar to the center members except 
that one face only of the member is provided 
with lugs and the trunnion socket extends only 
to the centerline of the frame member. The new grate bar includes a carrier member 
23 which may be made of cast iron, steel, or the 
like. This carrier has a fiat top 24 and down wardly and outwardly sloping sides. 25 terminat 
ing invertical edge flanges 2S. The carrier thus 30. 
has the shape of an inverted trough and the ends 
of the trough are closed by plate portions 27 from 
which extend the trunnions 28, these trunnions 
lying slightly below the top 24. Extending out 
wardly from the end of the carrier on opposite 
sides of the trunnion are small lugs 29. A shaker 
arm 3 extends down from the carrier at a Suit 
able point and the shaker arm is connected to a 
shaker rod connecting a number of the carrier 
bars together so that they can be rocked in uni 
So...' ... is . . . . . . . . . . 
The particular shape of the carrier above de 
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scribed is preferred, since this provides a strong 
light construction and assists in centering the 
fuel-supporting units mounted thereon. How 
ever, carriers of various other shapes may be used 
to: accomplish the same general purpose. Also, 

45 

in the new carrier, the trunnions lie below the top of the carrier and that arrangement is pre 
ferred, since it simplifies the mounting and de 
mounting of the fuel-supporting units, but the 
trunnions may be provided having their top sur 
faces level with the top of the carrier or project 
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ing slightly above the latter, if desired. - The fuel-supporting units mounted on the car-, 55 
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rier may be of hollow sheet metal construction 
or may be single castings, the sheet metal con 
struction described in my application, Serial No. 
546,778, filed June 25, 1931, now Patent No. 1,899,- 
539, issued February 28, 1933, being preferred 
since those units are lighter and cheaper than 
cast units. Each unit comprises a body portion 
3 having an opening through it of the same gen 
eral shape as the cross section of the carrier, ex 
cept that the dimensions of this opening are 
slightly greater than those of the carrier so that 
and does not engage the top or edge flanges of 
the latter. Also, each unit is formed with lugs 
32 which extend beneath the edges of the flanges 
26 of the carrier. When the unit rests thereon in 
normal upright position, these lugs preventing 
the units from being thrown free of the carrier. . 
By inaking the dimensions of the opening in the 
unit slightly greater than those of the carrier, 
the unit rests only on the sloping surfaces of the 
carrier and is free to have angular movement rela 
tive to the carrier. A grate bar of this construc 
tion when used in a locomotive and Subjected to 
shocks and jars incident to travel has a self 
cleaning action by reason of the relative nove 
ninent of the units on their carriers. - 

Each face of each unit is provided with spaced 
lugs 33 which in part define upward air passages 
34 between them and each lug terminates in a 
plurality of small fuel-supporting projections 35 
separated by air channels 36. Air flowing up 
through the passages and through the channels 
keeps the projections cool and is also widely dis 
tributed to the fuel on the unit. . w 

Certain of the lugs 33 may be provided with 
spacing projections 37 so that when the units are 
placed on the carrier, the spacing projections of 
one unit contact with those of the adjacent units 
and keep the units spaced apart the proper dis 
tance. - 

The units are mounted on the carrier by being 
slipped over the ends of the latter and this opera 
tion involves no difficulties whatever. Since the 
opening through each unit is slightly larger than 
the cross-sectional shape of the carrier and the 
trunnions lie within the outlines of the carrier. 
After the units are in position, the carrier may 
be placed in the grate frame, but since the units 
are free to move lengthwise of the carrier, it is 
desirable to provide means to lock, the units in 
place against such movement, and thus prevent 
the units from contacting with the frame during 
the rocking of the grate bars. 
The locking means which I provide for the pur 

pose consists of a pair of plates 38, one for each 
end of the carrier. These plates have a shape 
somewhat similar to the cross-sectional shape of 
the carrier but have an upwardly projecting por 
tion 39 which fits over the top of the carrier and 
terminates in a flange which sticks up above 
the top of the carrier: to a substantial extent. 
Each locking plate has an opening 4 for the 
trunnion and other Smaller openings 42 which re 
ceive the projections 29 from the ends of the car 
rier. The several openings in the plate fit the 
trunnion and projections fairly Snugly so that 
the atter help to keep the plate in place. The 
plate is preferably made of mild steel and it has 
portions 43 which are sufficiently long to pro 
ject downwardly beyond the bottom of the end 
of the C3rrier when the plate is in place on the 
trunnion. These projecting portions of the plate 
lie along the Outer edges thereof and, after the 
plate is in position, the projections are bent back 

2,012,148 
along the bottom of the carrier and then turned 
up against the rear face of the end of the carrier 
as at 44. In this way the plate is held firmly in 
position on the end of the carrier and the end 
fuel-Supporting units in the group on the carrier 
lie in contact with the upstanding part 40 of the 
plate and are thus kept properly spaced from the 
frame members. These upstanding portions on 
the plate also prevent the units from slipping 
off the carrier while the grate bar is being put in position. 

the unit rests on the sloping sides 25 of the carrier 
'extending outwardly from its bottom edge and 
aligned with the trunnion opening f4. 

The plate is also provided with a projection 45 

This pro 
jection cooperates with a portion of the frame 
member to prevent the grate bar from upward 
movement which would throw the trunnion free 
of the trunnion socket. In grates in which the 
trunnion sockets are open at the top, ashes some 
times become wedged in the sockets beneath the 
trunnions and tend to lift the trunnions. When 
the accumulation of ashes has built up to a con 
siderable extent, violent shaking of the grate bars 
might result in the trunnions being thrown free 
of the sockets. The projection 45 on the locking 
plate prevents this action from taking place. It 
extends outwardly from the face of the plate 38 a. 
Substantial distance and when the grate bar is in 
position in the frame, the projection underlies 
the rib 5 defining the trunnion socket in which 
a trunnion of the bar is mounted. In order to 
place the grate bar in position in the aligned 
sockets, the bar is turned through 90° to the po 
sition illustrated in Fig. 1 at 46. In this position, 
the projection 45 from each plate lies in align 
ment with a space 47 between the rib 5 and the 
next adjacent lug. 7 on the frame. The grate 
bar is then lowered into position until its trun 
nions rest in their sockets, after which the bar 
is turned to its normal position. In this turn 
ing movement, the projections 45 swing down to 
lie beneath the bottom of the ribs. 5. 
The projection and rib cooperate at all ordi 

nary times to prevent the trunnion from being 
lifted clear of its socket. When the bar is rocked 
for dumping. purposes, the rocking movement 
does not go beyond 45° to either side of the nor 
mal position of the bar and consequently the 
projection 45 always lies beneath - a portion of 
the rib, except when the bar is intentionally tilt 
ed so that its top lies vertical instead of hori 
Zontal. - 
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. The construction of the carrier and units de-- 
scribed is simple and inexpensive and the car 
rier may be of light weight and yet sufficiently 
strong to serve its purpose. Tne units are also 
of simple construction and may be mounted on 
the carrier simply by being slipped over the ends 
of the latter. After the units are in position, the 
locking piates are put-in place and the complete 
bar is then placed in the frame in the manner 
described and its shaker arm connected to the 
shaker rod. When the bar is to be removed, its 
shaker arm must be first disconnected from the 
shaker rod and then the bar Swung through 90 
as illustrated in Fig. 1. The bar can then be 
lifted free of the frame. To remove units from 
the bar, the projections 43 on the locking plate 
are then bent so as to clear the end of the car 
rier. Since the plate is of light stock, this is a 
Simple operation. . . . . . 

While I have described the grate frame men 
bers in a preferred form which includes the Side 
lugs and top projections, it will be apparent that 
frame members of various other types can be 
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employed so long as these members are provided 
with openings for trunnions and are provided 
with parts with which a portion of the locking 
plate on the grate bar can cooperate to hold the 

employed in a grate frame in which the trun 
nions are received in openings in the frame which 
are not open at the top. In that event, the lock 
ing plates serve only to keep the fuel support 
ing units on the bar and the projection 45 may 
be left in the plane of the plate or entirely dis 
pensed With. - 
What I claim: 1. A grate which comprises the combination 

of a frane, and grate bars mounted therein, each 
bar comprising a carrier having trunnions re 
ceivable in openings in the frame, the carrier be-, 
ing rockable on its trunnions, a plurality of fuel 
Supporting units on the carrier and removable 
off the ends thereof, and a locking plate detach 
ably mounted at each end of the carrier for hoid 
ing the units thereon, said plate having an open 
ing through which the trunnion loosely projects 
and a part underlying and engageable with a 
portion of the frame to prevent removal of the 
bar from the frame by an upward movement of 
the bar when the latter is in normal operative 
position. . . . . 

2. A grate which comprises the combination 
of a frame, and grate bars mounted therein, each. 
bar comprising a carrier having trunnions re 
ceivable in openings in the frame, the carrier 
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being rockable on its strunnions, a plurality of 
fuel-Supporting units on the carrier and remov 
able off the ends thereof, and a locking plate de 
tachably mounted at each end of the carrier, said 
plate having a part limiting movement of said 
units along the carrier, and another part co 
operating with part of said frame to prevent ac 
cidental dislodgment of the bar from the frame. 

3. A grate which comprises the combination of 
a frame, and grate bars, mounted therein, each 
bar comprising a carrier having trunnions re 
ceivable in openings in the frame, the carrier 
being rockable on its trunnions, a plurality of 
fuel-supporting units on the carrier and remov 
able of the ends thereof, and a locking plate de 
tachably mounted at each end of the carrier, said 
plate having a part limiting movement of said 
units along the carrier, and a second part un 
derlying a part of said frame beneath the open 
ing in which a trunnion on said carrier is re 
ceived, said second part permitting rocking 
movement of said carrier but preventing acci 
dental dislodgment thereof from the frame. 

4. A grate bar comprising a carrier having 
trunnions at its ends, a plurality of fuel support- - - 
ing units mounted loosely on the carrier for rock 
ing movement relative to said carrier, said units 
being removable off the ends of the carrier, and 
a plate at one end of said carrier for holding said 
units in place on the carrier, said plate having . 
an opening through which the trunnion projects 
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and lying adjacent the point of connection of the 
trunnion and the remainder of the carrier. 

5. A grate bar comprising a carrier having 
trunnions at its ends, a plurality of fuel support 
ing units mounted on the carrier and removable 
off the ends of the carrier, and a plate at each 
end of the carrier, detachably secured to the 
carrier, and having a part limiting movement of 
the units along the latter, said plate having an 
opening through which the trunnion projects 
and lying adjacent the point of connection be 

The new bar, however, may be . 

3 

tween the trunnion and the remainder of the 
carrier. 6. A grate bar comprising a carrier having 
trunnions at its ends lying within the outlines of 
the ends of the carrier, fuel Supporting units on 
the carrier, each unit having an opening through 
it through which the carrier extends, said units 
being removable only off the ends of the carrier, 
and a plate at the end of the carrier for holding 
said units thereon, said plate having a projection 
extending parallel to the axis of the trunnion and 
beneath it in spaced relation to said trunnion. 7. A grate bar comprising a carrier having 
trunnions at its ends, a plurality of fuel support 
ing units mounted on the carrier and removable 
off the ends of the carrier, and a plate mounted 
at each end of the carrier and having an open 
ing through which a trunnion projects, said 
plate having a part lying on the top of the car 
rier and limiting the movement of said units 
along the latter, another part engaging the un 
der surface of the carrier for securing the plate 
in place thereon, and a projection beneath the 
trunnion and extending parallel to the axis there 
of in Spaced relation to said trunnion. 

8. A grate which comprises the combination 
of a frame and grate bars mounted removably 
therein, each grate bar comprising a carrier hav 
ing integral trunnions at its ends receivable in 
openings in said frame, said frame having an 
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outwardly projecting part adjacent each open 
ing, a plurality of fuel-supporting units mounted. 
on the carrier and removable off the ends there 
of, and a member at each end of the carrier for 
preventing movement of said units off the ends 35 
of the carrier, each member having a part un-, . 
derlying one of said outwardly projecting parts 
of the frame and engageable therewith to pre 
vent accidental dislodgment of the bar from the 
frame by upward movement of the bar when in 
normal operative position. 

40 

9. A grate which comprises the combination 
of a frame, and grate bars mounted on the frame, 
each bar comprising a carrier having trunnions 
receivable in openings in the frame, said frame 
having an outwardly projecting part adjacent. 
each opening, a plurality of fuel-supporting units 
mounted on the carrier, and members mounted 
at the ends of the carrier and removable off the 
ends of said trunnions, said members holding said 
units in place on the carrier and each having a 

parts of the frame to prevent accidental removal 
of the bar from the frame by upward movement 
of the bar when in normal operative position. 

10. A grate which comprises the combination 
of a frame, and grate bars mounted on the frame, 
each bar comprising a carrier having a pair of 
supporting surfaces downwardly divergent, fuel 
Supporting units mounted on the carrier, each 
unit resting on said surface and having a limited 
freedom of angular movement relative to the 
carrier, said units being removable off the ends . 
of the carrier, trunnions at the ends of the car 
rier and integral therewith and receivable in 
openings in said frame, said frame having an outwardly projecting part adjacent each open 
ing, and means at each end of the carrier and 
preventing movement of said units off the ends 
of the carrier, said means having a part under 
lying and engageable with one of said projecting 
parts of the frame to prevent accidental removal 
of the bar from the frame by upward movement 
of the bar when in normal operative position. 

. . . JAMES S. THOMPSON. 
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