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CONVEYNG APPARATUS 
Frederick W. Wehmiller, Ladue, Mo., assignor to Barry-Wehmiller Machinery Company, St. 

Louis, Mo., a corporation of Missouri 
Application October 26, 1949, Serial No. 23,562 

(C. 98-29) 9 Cains. 

This invention relates to conveying apparatus 
of the type wherein a pair of load-carrying grates 
are reciprocated in cyclic paths to impart a Step 
by Step movement to the load. The grates are 
alternately raised and lowered to repeatedly 
transfer the load from One grate to the other. 
The loaded grate moves forwardly at a relatively 
high elevation to advance the load, while the 
empty grate moves rear Wardly in a lower plane. 
At the end of each step, the empty grate moves 
upwardly to receive the load, and its companion 
grate then moves downwardly to an idle position 
where it moves rear Wardly while the loaded 
grate moves forwardly. 
Conveyors of this type are advantageously en 

ployed to gradually transmit extremely heavy 
loads through various kinds of treating Zones. 
For example, the contents of numerous traveling 
bottles, jars or cans may be Subjected to ten 
perature-changing processes for pasteurization, 
etc., While Supported on the conveyor. 
In this field of invention, Special problems arise 

in the movement of heavy loads which may range 
up to about 15 tons on large conveyOIS in the 
pasteurizing art, wherein 5 tons may be regarded . 
as a medium load. Conveyors of this type are 
also desirable for the transmission of consider 
ably heavier articles Which Subject the grates to 
much heavier loads. 
An object of the present invention is to pro 

vide ample clearance between the top Surface of 
a loaded grate and the top surface of a lower 
empty grate while said grates are moving longi 
tudinally in opposite directions, and also to ma 
terially reduce the power requirements when it 
becomes necessary to lift a loaded grate during 
the frequency operations of transferring the 
heavy load from a descending grate to a rising 
grate. 
More specifically stated, an object of the in 

vention is to provide highly efficient leverage dur 
ing a transfer period in which lifting power is 
required for a loaded grate, and at the same time 
cause a falling grate to Serve as a counterbalance 
which aids in lifting the load. A further object 
is to cause a falling loaded grate to aid in lifting 
the empty grate. 
A highly desirable form of the invention ac 

complishes all of these results under conditions 
wherein the loaded grate falls a very slight dis 
tance during a period of time in which the empty 
grate rises a much greater distance to receive the 
descending load. 
With the foregoing and other objects in view, 

the invention comprises the novel combination 
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2. 
and arrangement of details herein disclosed to 
illustrate one form of the invention. Biowever, 
it is to be understood that the scope of the in 
vention extends to numerous variations and 
modifications described by terms employed in the 
claims hereunto appended. 

Fig. 1 is a diagrammatical top or plan view of 
a conveyor embodying features of the invention, 
middle portions of the grate structure being 
broken away. 

Fig. 2 is a Side View of the aparatus shown in 
Fig. 1. 

Fig. 3 is an end view, drawn to a larger scale. 
Fig. 4 is an enlarged vertical section on the line 

4-3 in Fig. 1. 
Fig. 5 is a diagram illustrating upward and 

down Ward noverents. Which occur in trans 
ferring the load from one grate to another. 

Fig. 6 is a similar diagram illustrating sub 
Sequent upWard and down Ward movements which 
occur after the load has been transferred. 
The conveyor Shown in the drawings includes 

a pair of grates A and B on Which the load is 
alternately Supported and advanced step by step, 
aS Will be hereafter described, 
The grate A comprises a pair of longitudinal 

Side beams i, transverse SuportS 3 having their 
ends Secured to Said side beams, transverse strips 
9 in the form of Combs Secured to said trans 
We'Se SupportS is, and a group of elongated load 
receiving grate bars carried by said trans 
Verse Strips 9. 
The companion grate B likewise consists of a 

pair of longitudinal side beams , transverse 
SupportS 2 having their ends secured to the 
beams , transverse Strips i3 secured to said 
SupportS 2, and a group of elongated load-re 
ceiving grate bars it. 
As shown most cleariy in Figures 2 and 3, the 

load-receiving bars of grate A and the similar 
bars 4 of grate B are alternately arranged with 
respect to each other. In these views, the grate 
bars is occupy elevated positions, so that the load 
can be carried on the top surfaces of said bars 
i), While the corresponding bars of the grate 
B occupy lower positions entirely below the load. 
Under these conditions, the elevated bars can 
be moved forwardly to advance the load, while 
the lower bars 4 move rearwardly in a return 
Step of their cycle. 
The elevated grate bars 0 in Figures 1 and 3 

are Supported by the transverse strips 9. How 
ever, each of Said StripS 9 is provided with elon 
gated slots f5 (Fig. 3) to idly receive the lower 
grate bar's fi. In other words, the grate bars 
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O are carried by the transverse strips 9, While 
the grate bars 4 are independently Supported by 
corresponding transverse Strips 13, SO that each 
grate can occupy an elevated position while its 
companion grate occupies a lower position. In 
the apparatus shown in the drawings, the Side 
beams 7 of the grate A are seated on rollers 6, 
and the side beams of grate B are Supported 
on similar rollers 7, so as to reduce frictional 
resistance in moving the grates. 
Attention is now directed to a means for 

reciprocating the grates on said rollers 6 and 
7. A driving arm f 8 extends downwardly from 

One end of a transverse shaft 9, as shown in 
Figures 2 and 3, said shaft being provided with 
arms 20 connected by means of links 2 to the 
side beams of the grate B. It is to be under 
stood that an oscillatory movement may be in 
parted to the shaft 9 and its arms 20, So as to 
transmit movement through the links 2, thereby 
reciprocating the side beams of grate B On 
the rollers 7. 
The side beams of grate A are likewise adapted 

to reciprocate on the rollers 6. As shown in 
Figures 1, 2 and 3, each side beam is connected 
by means of a link 22 to the uppel' end of an 
arrin 23 carried by a transverse shaft 23. Each 
arinn 23 is provided with gear teeth inheshing with 
teeth on an arm 23, as shown at 25 in Figures 2 
and 3. Therefore, when the driving arm 3 is 
moved in an arc of a circle, the companion arms 
2 aid 23 (Fig. 2) will move in opposite direc 
tions, thereby causing the grates A and B to move 
longitudinally in opposite directions. 
As a suitable means for transmitting power to 3 

the driving arm 3, Fig. 1, diagrammatically 
shows a cylinder 28 containing a pistOn 2: Con 
hected to Said an 8. Fluid under pressure may 
be admitted to and discharged from the cylin 
der 26 through the medium of any suitable auto 
matic valve device, so as to impart intermittent 
movements to the driving arm 3. This arm is 
moved in One direction to impart forWalrd move 
ment, to elevated grate bars 9 of the grate A, 
so as to advance the load one step, while inpart 
ing rearward movement to the lower grate bars 
a & of the grate B. Thereafter, in a manner to 
be hereafter described, the grate bars f are 
iowered and the grate bars 4 are elevated, 
thereby transferring the load from the grate A 
to the grate B. The driving arm f8 (Fig. 1) is 
then actuated to impart forward movement to 
the elevated grate bars while imparting rear Ward 
movement to the lower grate bars. The grates 
A and B are thus reciprocated in Cyclic paths to 
inpart a step by step movement to the load. 

Figures 2, 4, 5 and 6 illustrate a Specific en 
bodiment of the novel means for raising and 
lowering the grates to repeatedly transfer the 
load from one grate to another. In this form 
of the invention, a group of OScillatory levers is 
employed, each lever comprising a pair of Sup 
porting arms 28 and 29 integrally united with 
each other, and an operating arm 30 united with 
said pair of supporting arms. The rollers 6 
form parts of the arms 28, while the rollers 7 
likewise form parts of the supporting arms 29. 
Each of these peculiar levers is carried by a 
transverse shaft 3 having its end portions 
mounted in stationary bearings 32. The rollers 
is at the upper ends of the lever alrinS 23 lie 
below and form seats for the side beams of 
grate A, while the similar rollers of arians 29 
lie below and provide seats for the side beans 
?of the grate B. 
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4 
AS shown in Figures 2 and 5 the companion 

lever arms 23 and 29 are located at an angle to 
each other, So that the top of one lever arim can 
Occupy an elevated position. While the top of its 
conpanion arm is in a lower position. The grate 
A can be Supported in an elevated position. On the 
rollers 8, while the grate B is Supported in a 
lower position on the rollers it, as shown by full 
lines in Figures 2, 4 and 5. However, the lever 
arms 23 and 29 can be moved to the positions 
shown by full lines in Fig. 6 so ag to lift the 
grate B to its elevated position while lowering 
the grate A to an idle position. 
As a diagrammatical illustration of a Suitable 

insans for simultaneously operating all of the 
lever arms 28 and 29, Fig. 2 shows a cylinder 33 
provided with a piston 34, and piston rods 35 
Connected to operating arms 33, the latter being 
Secured to the transverse shafts 3i. Alny suitable 
autoniatic regulating means may be eliployed to 
control the admission and discharge of fluid at 
the cylinder 33, so as to move the ever arms 23 
and 29 at regular intervals. These armS are to 
be actuated at the end of each feeding step of the 
conveyor, so as to lower a loaded grate and at 
the same time raise an empty grate, thereby 
transferring the load from one grate to another. 

Attention is now directed to highly advanta 
geous leverage conditions and varying changes 
in speed, coupled with desirable counterbalanc 
ing involved in raising and lowering the grates. 
Assuming that the Supporting rollers 3 and 7 

are located in the positions shown by full lines 
in Fig. 5 Whiie the elevated grate A moves in 
the direction of arrow 36 to advance the load, 
and the lower empty grate B moves rear Wardly 
as indicated by arrow 37. During this period, the 
lever arms 28 and 29 are stationary. However, 
at the end of each feeding step, said ever airns 
23 and 29 are moved in arcuate paths about the 
axis of their shaft, or fulcrum 3, while the 
grates move in vertical directions quite different 
from said arcuate paths. By uniting the lever 
arms 28 and 29, and separating them from each 
other in their arcuate paths, said lever armS can 
be moved at a uniform speed, With the result 
of moving the companion grates at very favor 
able non-uniform Speeds. 

For example, during the initial stage of their 
movement, said lever arms and their rollers 3 
and 7 are shifted from the positions shown by 
full lines in Fig. 5 to the positions shown by 
dotted lines, SO as to transfer the load from the 
grate A to the rising empty grate B. Study of 
Fig. 5 will show that the rollers 3 and i move 
simultaneously at the same speed, and in the 
Same direction in their arcuate paths while pass 
ing from the positions shown by full lines to the 
positions shown in dotted lines. However, this 
movement of roller 3 allows the loaded grate 
to descend only a very slight distance, while the 
movement of roller it causes the empty grate to 
rise a much longer distance. The rollers then 
lie in approximately the same horizontal plane, 
So as to locate the grate B in a load-receiving 
position wherein its top surface is approximately 
fiush with the top surface of the grate A. From 
this condition, shown by dotted lines in both 
Fig. 5 and Fig. 6, the lever arms 23 and 29 con 
tinue in motion to the positions shown by full 
lines in Fig. 6, thereby lifting the load on grate B 
a very slight distance, While the unloaded grate 
A descends a much greater distance, so as to 
provide the desired clearance between the top 
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Surface of the empty grate and the top surface 
of the loaded grate. 

During all of these towerinents, the load falls 
and rises a very slight distance, for example one 
sixteenth of an inch. Therefore, a relatively 
low degree of power is required for the operation 
of lifting the load. Furthermore, during this 
lifting movement, the power is transmitted from 
the rollier as it noves a relatively long dis 
tance, fro: its iridway position ShoWill by dotted 
lines in Fig. 6 to its highest position shown by 
full lines. This results in extremely favorable 
leverage during the period in which power is 
required to lift the load, the lever artin 29 (Fig. 6) 
being noved a relatively iong distance to lift, the 
load a very slight distance. 
Additional important advantages appear in the 

manner in which the United lever arms 28 and 
29 cooperate to provide power-saving counter 
balances. Buring the first half of the move 
ments illustrated by Figures 5 and 6, the rollers 
6 and a raove from extreme positions shown by 

full lines in Fig. 5 to inidway positions ShoWi. 
by dotted lines, so as to lower the load on grate 
A While lifting the empty grate B. At this time : 
the descending heavy load on grate A tends to 
impart downward movement to the roller 6 of 
the lever arm. 28. This downward thrust at 
lever arm 28 tends to elevate its companion lever 
arm 2S, thereby imparting an upWard thrust : 
to the roller below the rising empty grate B. 
The United ever arms 28 and 29 are thus en 
ployed to provide a counterbalance wherein the 
failing load tends to lift the rising empty grate. 

Furthermore during the subsequent operation 
of lifting the load, when the rollers 6 and 
move from midway positions ShoWI) by dotted 
lines in Fig. 6 to extreme positions shown by full 
lines in the same view, the falling empty grate A 
imparts a downward thrust to the roller 6, tend 
ing to force said roller downwardly from the po 
sition shown by dotted lines to the position ShoWin 
by full lines in Fig. 6. This downward thrust 
is imparted to the lever arm 28, and transmitted 
to the companion lever arm. 29, So as to aid in 
moving said arm 23 and its roller to positions 
shown by full lines in Fig. 6. The weight of the 
falling empty grate A on the roller 6 is thus 
employed to aid in lifting the loaded grate B. 
The value of such counterbalancing is improved 

by the specific arrangement of the united lever 
arms 23 and 29. For example, in Fig. 6 the empty 
grate A falls a relatively long distance on the 
roller S, while the loaded grate B rises a very 
slight distance on the roller Y. Under these 
specific conditions there is a very favorable lever 
age factor in the transmission of power from 
the falling empty grate to the rising loaded grate. 
A similar favorable condition appears in the 
counterbalancing suggested by Fig. 5, wherein the 
loaded grate Afalls a very slight distance to aid in 
lifting the empty grate B a much greater dis 
tance. 

In Figures 5 and 6 the transferring Operations 
begin when the lever arms 28 and 29 are located 
in extreme positions shown by full lines in Fig. 5 
and conclude by locating said arms in the ex 
treme positions shown by full lines in Fig. 6. 
However, the same kind of transferring condi 
tions will be obtained when Said lever arms are 
moved reversely from the extreme positions of 
Fig. 6 to the extreme positions of Fig. 5. It Will 
be observed in Fig. 5 that the vertical lever allin 
28 extends upwardly, from the horizontal axis of 
the fulcrum3 which lies below the grates, the 
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6 
roller 6 being in a “dead center' position di 
rectly above said axis, while the companion lever 
arm. 29 and its roller 7 occupy lower positions 
at the right Side of the vertical arm. 28. These 
eXtreme positions of Fig. 5 are to be compared 
With the opposite extreme positions of Fig. 6, 
Wherein the arm 29 occupies the vertical posi 
tion while the arm 28 and its roller f S occupy 
lower positions at the left of said vertical arm 
29. Therefore, during the next transferring op 
eration, which occurs after the load has been 
advanced one step on the grate B, the lever arms 
28 and 29 can be moved back from the extreme 
positions. ShoWn by full lines in Fig. 6 to the oppo 
site extremes shown by full lines in Fig. 5 to 
obtain the same values in the transmission of 
power and Counterbalancing as previously de 
scribed in referring to these diagrams. 
The arcuate Strokes of the companion ever 

arms 28 and 29 are uniform in length, and when 
Said armS are arranged as herein shown the total 
upward movement of a grate is equal to the total 
doWnWard movement of its companion grate. It 
may be noted that this desirable equalization is 
obtained despite the fact that the grates are 
deliberately moved simultaneously a different 
Speeds to obtain several highly important ad 
Wantages. 

Figures 5 and 6 show only one pair of the lever 
arms 23 and 29. However, it will be understood 
that there are several pairs located below the 
grates A and B, and movable simultaneously in 
the manner described in referring to Figures 5 
and 6. Any suitable operating means may be 
employed to move these companion lever arms, 
So as to transfer the load from one grate to 
another at the end of each feeding step of the 
Conveyor. 

claim: 
1. In a Conveyor, a pair of load-carrying grates 

adapted to reciprocate in cyclic paths to impart 
a. Step by Step movement to the load, and means 
for raising and lowering said grates to transfer 
the load from one grate to the other, the load 
being transfeied from a descending grate to an 
einpty rising grate, said raising and lowering 
rae&inS Comprising a plurality of oscillatory Sup 
portS for Said grates, each of said oscillatory 
SupportS including a pair of Seats united With 
each other so as to oscillate simultaneously, one 
Seat of each pair being a support for one of said 
grates, while the other seat of the same pair 
for as a Support for the other grate, the seats of 
ea€h pair being separated from each other in 
their arcuate lines of oscillation, so that when 
Oile Seat occupies an elevated position the con 
panion Seat of the same pair is in a lower posi 
tion, aid raeans for oscillating all of said oscilla. 
tgry supports and hence all of said pairs of seats 
in their arcuate paths to lower the elevated seats 
and thereby lower the elevated grate, while rais 
ing the other Seats to elevate the other grate, the 
united Seats of each pair being moved simultane 
Ously in their arcuate paths So as to impart a com 
paratively rapid initial upward movement to the 
rising exilpty grate, While inparting a relatively 
slow initial down Ward moveinent to the loaded 
grate, thereby transferring the load during said 
initial downward movement of the loaded grate. 

2. In a conveyor, a pair of load-carrying grates 
adapted to reciprocate in cyclic paths to impart 
a step by Step movement to the load, and means 
for raising and lowering said grates to transfer 
the load from one grate to the other, the load be 
ing transferred from a descending grate to an 
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empty rising grate, said raising and lowering 
means comprising a group of oscillatory levers 
supporting said grates, each of Said Oscillatory 
levers being movable about a Substantially hori 
zontal axis and including a pair of Seats united 
with each other so as to oscillate simultaneously 
about said axis, one seat of each pair being a Sup 
port for one of said grates, while the other Seat 
of the same pair forms a support for the other 
grate, the seats of each pair being located at 
the same side of said axis in an angularly Sepa 
rated relation, so that when one seat occupies its 
elevated position the companion Seat of the Same 
pair is in an angularly spaced lower position, and 
means for oscillating all of said levers in their 
arcuate paths to lower the elevated Seats and 
thereby lower the elevated grate, while raising 
the other seats to elevate the other grate, the 
united seats of each pair being moved Simul 
taneously and at the same Speed in their acuate 
paths so as to impart a comparatively rapid ini 
tial upward movement to the rising empty grate, 
while inparting a relatively slow initial down 
ward movement to the loaded grate, thereby 
transferring the load during the initial down 
Ward movement of the loaded grate. 

3. In a conveyor, a pair of load-carrying grates 
adapted to reciprocate longitudinally in cyclic 
paths to impart a step by Step moveinent to the 
load, and means for raising and lowering Said 
grates to transfer the load from one grate to the 
other, the load being transferred from a descend 
ing grate to an empty rising grate, Said raising 
and lowering means comprising a plurality of 
lever arms supporting Said grates, Said lever arms 
being arranged in pairs with the arms of each 
pair integrally forimed and located at an acute 
angle to each other, so that the top of one lever 
arm of each pair occupies its elevated position 
while the top of its companion lever arm is in 
a lower position angularly Spaced therefron, the 
top of one lever arm of each pair being located 
below one of said grates to form a Support there 
for, while the top of the other lever arm of the 
same pair lies below and forms a Support for the 
other grate, and means for OScillating all of Said 
pairs of lever arms in arcuate paths to lower the 
elevated arms along an arcuate path and there 
by drop the elevated grate, while raising the 
other arms along an arcuate path to elevate the 
other grate, the integral lever arms of each pair 
being moved Simultaneously in the same direc 
tion and at the same Speed, So as to impart the 
counterWeight effect of the loaded grate on the 
initial upward mOWeinent of the empty rising 
grate, and to impart the counterweight effect of 
the empty grate upon the rising loaded grate 
movement. 

4. in a conveyor, a pair of approximately hori 
ZOntal load-carrying grates adapted to recipro 
cate in Cyclic paths to impart a Step by step 
movement to the load, and means for raising and 
lowering said grates to transfer the load from one 
grate to the other, the load being transferred 
from a descending grate to an empty rising grate, 
Said raising and lowering means comprising a 
piurality of level artins Suppoiting Said grates, 
Said lever arms being arranged in pairs with the 
arms of each pair integrally forined and located 
at an angle to each other, so that the top of one 
lever arm of each pair occupies its elevated sub 
stantially vertical position while the top of its 
companion lever arm is in an angularly spaced 
lower position, the top of one lever arm of each 
pair being provided with a roller located below 
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one of said grates to form a seat therefor, while 
the top of the other lever arm of the same pair 
is provided with a roller located below and form 
ing a seat for the other grate, and means for OS 
ciliating all of said pairs of lever arms in arcuate 
paths to lower the elevated arms and thereby 
drop the elevated grate, while raising the other 
arms toward a substantially vertical position to 
elevate the other grate, the integral lever arms of 
each pair being moved Simultaneously SO as to 
impart a comparatively rapid initial upward 
movement to the empty rising grate, While in 
parting a relatively slow initial downward move 
ment to the loaded grate, thereby transferring 
the load during said initial downward movement 
of the loaded grate. 

5. In a conveyor, a pair of approximately hori 
zontal load-carrying grates adapted to recipro 
cate longitudinally in cyclic paths to impart a 
step by step noverinent to the load, and means 
for raising and lowering said grates to repeatedly 
transfer the load from One grate to the other, 
the load being transferred from a descending 
grate to an empty rising grate, said raising and 
lowering means comprising pairs of pivoted lever 
arrns supporting Said grates, the lever arms of 
each pair being united with each other and lo 
cated at an angle to each other at the same side 
of the pivots therefor, so that the top of one lever 
arrin of each pair occupies an elevated substan 
tially vertically directed position while the top of 
its companion lever arm is in an angularly spaced 
lower position, the top of one lever arm of each 
pair being located below one of Said grates to 
form a Support therefor, While the top of the 
other lever arm of the Same pair lies below and 
forms a Support for the other grate, and means 
for pivotally Oscillating all of said pairs of level 
arms in arcuate paths to lower the elevated arms 
along arcuate paths and thereby drop the ele 
Wated grate, while raising the other arms along 
arcuate paths to elevate the other grate, the in 
tegral lever arms of each pair being moved simul 
taneously in the same direction and at the same 
Speed, SO as to impart a comparatively rapid ini 
tial upward movement to the empty rising grate, 
While in parting a relatively slow initial down 
Ward in ovement to the loaded grate, the arcuate 
Strokes of Said pairs of lever arms being uniform 

) in length to equalize the upward and downward 
movements of the grates, and the load-receiving 
top Surfaces of Said grates being in approximately 
the same plane when said companion lever arms 
lie midway between the ends of their arcuate 
Strokes. 

6. In a conveyor, a pair of alternately effective 
load conveying grates adapted to be reciprocated 
in raised and lowered paths to impart a step by 
Step movement to the load, means for alternately 
raising and lowering said grates repeatedly to 
transfer the load therebetween comprising piv 
oted levers each having a pair of integral and an 
gularly Spaced grate supporting arms, like arms 
of each lever supporting one of said grates at 
all times in the alternate raising and lowering 
thereof, means for simultaneously moving said 
levers alternately between a position in which 
like arms Supporting one grate are in a vertically 
erect position and a position in which the arms 
Supporting the other grate are in a similar verti 
cally erect position, said pivoted levers alter 
nately passing a position of load transfer from a 
loaded descending grate to an empty rising grate 
in Which the effective travel of the descending 
loaded grate is less than the effective travel of 
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the rising empty grate to the position of load 
transfer, and means for reciprocating said grates 
Simultaneously and in opposite directions between 
alternate movements of said levers. 

7. Conveying apparatus comprising a pair of 
grates each having a plurality of load supporting 
bars with the bars of said grates in interleaved 
relationship and relatively movable longitudinal 
ly and transversely of each other, lever means 
pivoted at one side of said grates opposite the 
load, Said lever means having a pair of arms ex 
tending into supporting relation with said grates 
With One arm supporting one of said grates 
and the remaining arm supporting the other of 
Said grates, and means for moving said lever 
means angularly about the pivot in opposite di 
rections relative to a position of the lever means 
Wherein Said arms occupy positions intermedi 
ate the limits of angular travel of the lever means 
With Said pair of grates in substantially the same 
plane for transferring th load alternately from 
One grate to the other, said pair of arms having 
an acute angularly spaced relation to maintain 
the component of movement of said arms parallel 
With the length of said grate bars greater than 
the component of movement of said arms trans 
Versely of Said grate bar length. 

8. Conveying apparatus comprising a pair of 
grates having interleaved load supporting bars 
relatively movable longitudinally and transverse 
ly of each other, lever means pivoted at one side 
of Said grates opposite the load side thereof, a 
pair of arms on said lever means extending into 
grate Supporting relation with one arm for one 
of said grates and the other arm for said other 
grate, and means for moving said lever means 
in an arcuate path to move said pair of arms in 
an arcuate path and alternately into positions 
Wherein each arm moves above the other arm 
and has a direction of motion substantially par 
allel. With Said grate which is supported thereby, 
Said moving means moving said lever means at 
a Substantially uniform speed and said pair of 
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arms having an angular spaced relation such that 
the linear component of movement parallel with 
the longitudinal movement of said grates for each 
arm is always in excess of the component of 
movement parallel with the transverse movement, 
Of Said grates. 

9. Conveying apparatus comprising a pair of 
elongated grates movable relative to each other 
in directions parallel with the longitudinal and 
transverse axes of said grates, a plurality of levers 
pivoted at one side of said grates, each of said 
levers having a pair of angularly spaced arms 
With One arm extending into supporting relation 
With one grate and the other arm extending into 
Supporting relation with the other grate, power 
means Connected With and Simultaneously Oscil 
lating said levers at a uniform speed for alter 
nately moving said grates parallel with the trans 
Verse axes thereof whereby each grate extends 
outwardly of the other grate in alternating cycles, 
said arms on each lever following arcuate paths 
Which have components of movement parallel 
With the longitudinal and transverse axes of Said 
grates and the speed of said arms in the direc 
tion of Said longitudinal component predominates 
over the Speed of said arms in the direction of 
Said transverse component, and separate power 
means connected with said grates for alternately 
moving said grates in opposite directions paral 
lel with the longitudinal axis of the grates be 
tween the oscillations of said levers by said first 
mentioned power means. 
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