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The present invention, relates to. the support of movable 
members, and is concerned more particularly with the 
support or carriage of movable members such as grate 
assemblies. - 

Relatively large, heavy, reciprocating grate assemblies 
are frequently used in the cooling of cement clinkers, the 
heating of ores and for the heat ‘treatment of other ma 
terials such as by incineration. In their present forms, 
these grate assemblies include an oscillating frame which 
is mounted on rolling wheels. Such wheels have been 
mounted either outside the gas or air chamber beneath 
the grate assembly or within ‘the air chamber itself. Lo 
cation within the gas chamber is preferred, since it simpli 
?es the structure by eliminating such complications as gas 
seals along the axles. However, when mounted within 
the gas chamber, lubrication di?iculties are encountered 
and are sometimes complicated by high gas temperatures 
or by heat radiation from the grate assembly. Also, twist 
ing or uneven loading stress, particularly when aggravated 
by heat conditions leading to thermal expansion, causes 
alignment problems which aggravate wear on the moving 
parts. 
The present invention provides a self-aligning, open 

bearing which is insensitive to lubrication and which ac 
commodates the extent of twisting, cocking or warpage 
which may be found in such assemblies. 

In general, the preferred form of the present invention 
comprises a reciprocating grate assembly having a ?xed 
frame and a movable frame with substantially spherical 
bearing members therebetween, the ?xed frame and mov 
able frame having grooved, generally parallel ball tracks 
individually engaging opposite sides of the spherical 
members. Preferably, at least one of the bearing tracks 
is mounted on a rounded support to provide for tilting 
thereof in a direction transverse to the direction of re 
ciprocation of the movable frame. 
A better understanding of the invention may be derived 

from the accompanying drawings and description in 
which: 

FIG. 1 is a longitudinal section through a grate assem 
bly installation represented schematically; 

PEG. 2 is a cross-sectional view taken along lines 2—~2 
of FIG. 1; 
FIG. 3 is an enlarged view of a portion of FIG. 1 show 

ing the details of the support assembly, and 
FIG. 4 is a cross-sectional view taken on lines 4-—4 

of FIG. 3. - 
As shown in the drawings, and as embodied in a re 

ciprocating grate cooler for cement clinker of the type 
disclosed in US. Patent No. 2,846,778 to H. A. Markle, 
a preferred form of the invention comprises an oscillat 
ing or reciprocating movable frame 1 carrying alternate 
rows of grates 2a of a grate assembly -2 whose alternate 
?xed grates 2b are secured on the wall of a casing which 
includes a ?xed support or ?xed frame 3. The movable 
frame is reciprocated by a suitable drive arm 4. 
The movable frame 1 carries a plurality of suitably 

spaced ball tracks 5 mounted thereon opposite a corre 
sponding number of ball tracks 6 which are mounted on 
the support or ?xed frame 3. ‘The ball tracks 5 and 6 
each have longitudinal grooves or rolling faces 7 and 8, 
respectively, which are substantially parallel to and face 
each other to receive and'engage a relatively large, sub 
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stantially spherical member or ball 9. It is not necessary 
that either the rolling faces 7,8 or the ball 9 be machined 
to the tolerances expected to be required for bearings. 
The several rolling faces 7, 8 ‘are to be arranged parallel 
to the direction of reciprocation of the movable frame 1. 

Suitable means for securing the ball tracks 5,‘ 6 totheir 
appropriate frame may be used. Simple bolting may be 
employed, such asthe bolts lliand 11 shown securing ball 
track 5 to movabe frame -1. However, one of the bear 
ing plates most advantageouslyis to be mounted by means 
including an aligningsurface. ‘As shown, a support mem 
ber 12 comprising ,part of the ?xed frame 3 carries a 
rounded surface for transverse alignment‘in the form of a 
cylindrical rib or rod 13 arranged parallel with the roll 
ing face 8 in the ball track 6. The ball .track 6 has a 
longitudinal,‘ rounded recess 14 capable of receiving the 
upper rounded portion of the rod 13 in a loose-?t rela 
tionship. The recess 14 is of su?icient length‘to provide 
enough clearance at the ends of the rod to permit rota 
tion transversely without permitting substantial longitu 
dinal movement. The weight'of the assembly maintains 
engagement of the rod 13 and recess 14. A stop mem 
ber 15 is mounted on the ?xed frame at the lower end 
of the sloping ball track 6 to limit the downward travel 
of the ball 9, if necessary. 
Where desired, or where extreme compensating align 

ment is required, the upper ball track 5 also may be 
mounted by means of a transversely rotating joint similar 
to that shown for ball track 6. 
The installation is provided with a material inlet 16 and 

a material discharge outlet 17 communicating with the re 
gion above grate assembly 2. Also, the gas or air inlet 
18 communicates with the zone beneath the grate assem 
bly 2 and a gas vent 19 communicates with the area above 
the grate assembly. 

In operation, reciprocation of the drive arm 4 by any 
suitable means produces an oscillating or reciprocating 
motion of the movable frame 1 and the movable grates 
2a secured thereto. A load of material is introduced 
through the inlet 16 and is advanced progressively along 
the grate assembly 2 by the reciprocating motion of the 
grates toward the discharge outlet 17. Gas or air is in 
troduced through the gas inlet 18 to pass upwardly 
through the grate assembly, either through perforations 
in the grates or between the grates themselves, as the case 
may be. The gas or air above the grates is exhausted 
through the vent 19. 
The weight of the material load imposed on the grate 

assembly 2 causes stresses therein, and reactions to the 
force applied through the drive arm 4. Additionally, in 
the case of cooling cement clinker, the high temperature 
material causes an increase in the temperature of the grate 
structure. thereby often causing some extent of twisting, 
cocking or war-page. It is immaterial whether this mis 
alignment is temporary, as may be the result of initial, 
progressive heating starting at one end of the assembl , 
or whether it is a permanent misalignment resulting from 
excesses or misoperation. The multi-axial alignment 
compensation at each of the spherical members or balls 
9 will accommodate any reasonable misalignment short 
of jamming of the movable frame or its grates against 
the casing. With the transversely aligning bearing com 
prising rod 13 and recess 14, a considerable extent of 
lateral deviation or cocking of the movable frame 1 is 
accommodated. 

Therefore, the present invention provides an open bear 
ing for wide variations in alignment which does not re 
quire lubrication, or require bushings for relatively small 
diameter shafts, and which allows for shifting to accom 
modate uneven loading, uneven heating, and the conse 
quences of excessive stress or heating. 
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Various changes may be made in the details of this in 
vention as described without sacri?cing the advantages 
thereof or departing from the scope of the appended 
claims. . 

I claim: , 

1. A cooler for hydraulic cement clinker comprising a 
casing having a material inlet and a' material discharge 
outlet, a grate assembly arranged to pass material from 
the material inlet toward the discharge outlet and having 
movable grates alternating with ?xed grates, a ?xed‘fra‘me, 
a movable frame in engagement with the movablel grates, 
at least one bearing in supporting engagement b‘etvtteen 
the ?xed frame and the movable frame, the bearing com 
prising a lower track engaging the ?xed frame and‘aniup 
per track ?xed to the movable frame, said tracks being 
parallel to each other and aligned parallel with the direc— 
tion of motion of the movable'frame, said ?xed frame 
carrying an elongated rod aligned with the direction of 
motion of the movable frame, a recess in the lower track 
for receiving amportion of the rod whereby the lower 
track may shift laterally about the axis of the rod in a 
vdirection transverse to the direction of motion of the 
movable frame, a spherical member positioned in rolling 
engagement between the ?rst and second tracks, means 
for moving the movable frame to pass the material to be 
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cooled toward the discharge outlet, means for passing a 
cooling gas through the grate assembly to cool the mate 
rial passing thereon, and a vent for discharging the used 
cooling gas from the casing. 

2. A cooler for hydraulic cement as set forth in claim 
1 in which the tracks and the direction of motion of the 
movable. frame is inclined with respect to the horizontal, 
and including a stop member at the lower end of the 
tracks. . 
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