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[57] ABSTRACT 
Conveying apparatus comprising a right-angle transfer 
station whereby the movement of a container or the 

- like is diverted automatically or semi-automatically 
from one horizontal direction into another horizontal 
direction perpendicular thereto. 

9 Claims, 16 Drawing Figures 
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CONVEYING APPARATUS 

This invention relates to freight conveying apparatus 
for handling freight containers, pallets, or packages, 
and more particularly to the provision of a right-angle 
transfer station whereby the movement of the con 
tainer is diverted from one horizontal direction into 
another horizontal direction perpendicular thereto. 
Such a transfer station presents a horizontal transfer 

area vof suitable rectangular con?guration, receiving _ 
the container across one side, and delivering it across 
an adjoining side. This transfer station may be em 
bodied in a variety conveyer apparatus or systems, for 
example in a plain cornering device, or in a main spur, 
for diverting the container onto one of a number of side 
spurs perpendicular to the main spur. Another embodi 
ment is in a loading platform that may be of the sta_— 
tionary or of the mobile type. 
The object is to provide a right~angle transfer station 

equipped with power-actuated means effective to move 
the container into position in the transfer area, and 
then move it off the transfer area in a direction perpen 
dicular to the feed direction, and' to .provide such 
power-actuated means capable of positively tracking 
the container entering and leaving the transfer area. 
Another object is to provide such a transfer station 

wherein the power-actuated means for moving the con 
tainer are simple, compact, and accessible, and con 
structed so as to present minimum loading height. 
To attain these objects, the invention provides in the 

transfer area two mutually complementary and 
cooperating systems of support and drive rollers 
mounted on a horizontal frame structure or beam con 
struction. The one support and drive roller system is in 
dividually power driven so that the drive rollers will 
move the container into position in the transfer area, 
while the second or complementary roller system is 
kept at rest, although providing idle roller support for 
the entering movement of the container. The second 
roller system is individually power-driven to sub 
sequently move the container in the perpendicular 
direction off the transfer area, while the ?rst roller 
system in turn is kept at rest, although providing idling 
roller support for the outgoing movement of the con 
tainer. , 

More in particular, the ?rst drive roller system com 
prises a set of horizontally spaced shafts parallel to one 
side of the transfer area, while the second orcomple 
mentary drive roller system comprises a set of horizon 
tally spaced shafts extending at right angles to the ?rst 
set of shafts, which shafts may be in a common plane 
therewith. Suitable power drive means are provided to 
drive each set of shafts individually, rotating these 
shafts simultaneously, and in the same direction. 
Each of the shafts of the two roller systems carries a 

plurality of roller assembly units arranged so that the 
sum total of all roller units will provide numerous 
suitably spaced supporting points for the vcontainer or 
pallet within the transfer area. Each roller assembly 
unit comprises a suitable number of barrel-shaped idler, 
rollers mounted peripherally upon a hub, member 
which in turn is ?xed vto'the respective shaft, namely in 
such a manner that the axis of rotation of each idler 
roller is located in a plane extending transversely at 
right angles to the shaft. 
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Thus when the shafts of the ?rst roller system are 

driven with the second roller system kept at rest, the 
roller assembly units on the driven system, in effect act 
ing as drive rollers, will move acontainer in the 
direction of rotation of the shafts by frictionally engag- _ 
ing the underside of the container. Meanwhile, the 
second or complementary roller system being kept at 
rest provides idling roller support and guidance for the 
incoming movement of the container. Then, after the 
containerv has reached its intended position in the 
transfer area, and the drive of the ?rst roller system has 
been stopped, the second roller system will be actu 

' ated. Thus the roller assembly units of the second roller 
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system in turn become in effect driving rollers moving 
the container off the transfer area in the perpendicular 
direction, with the first roller system now in turn . 
providing roller support and guidance for the outgoing 
movement of the container. 

Control means may be provided for automatically 
moving the container through the right-angle transfer 
station. 
Such automotive timing control may comprise: 
a. starting the ?rst power drive effective to move the 

container into the transfer area, 
‘b. stopping the ?rst power'drive with he container ' 

properly located in the transfer area, 
c. starting the second power drive effective to move 

the container from the transfer area, 
d. stopping the second power drive after the con 

tainer has left the transfer area. ‘ 

Suitable associated conveyer means may transport 
the container to and from the transfer station, while the 
two cooperating roller systems control the right-angle 
transfer movement through the transfer station. 

Speci?c features are found in the manner in which 
- the two roller systemsare arranged and mounted in a 
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supporting frame structure or beam construction, and 
in the arrangement of the power~actuated drive means 
for the respective roller systems. . 

- As this invention may be embodied in several forms 
without departing from the spirit or essential charac 
teristics thereof, the present embodiments are illustra 
tive and not restrictive. The scope of the invention is 
de?ned by the appended claims rather than by the 

.description preceding them, and all embodiments 

55 

60 

65 

which fall within the meaning and range of equivalency 
of the claims are therefore intended to be embraced by 
those claims. 

Still other features are concerned with the provision 
of a load supporting roller arrangement capable of 
moving the load even while guiding the same against 
lateral deviation. 

FIG. 1 is a schematic plan view of the right-angle 
transfer station embodied in a cornering conveying ap 
paratus, illustrating a single right-angle diversion move 
ment of a container through a transfer station featuring 
two mutually ‘complementary drive roller systems. 

FIG. 2is an enlarged further implemented plan view 
of the transfer station showing more fully the two mu 
tually complementary drive roller systems, and the ar 
rangement of drive means therefor. 

FIG. 2a is a detail sectional view taken on line 2a 
2a in FIG. 2, showing the chain drive means for the ?rst 
roller system. - , _ 

FIG. 2b is a vsectional view taken on line 2b-2b of 
FIG. 2a. - 
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FIG. 2c is a detail sectional view taken on line 2c—2c 
of FIG. 2, showing the chain drive means for the second 
roller system. , 

FIG. 2d is a similar sectional view of the second chain 
drive means, taken on line 2d—-2d of FIG. 2. 

FIG. 3 is a greatly enlarged detail plan view of the 
two drive roller systems, taken from FIG. 1 to illustrate 
their structural and functional inter-relationship. 

FIG. 4 is a. sectional view taken on line 4-4 in FIG. 
3. ' . 

FIG. 5 is a sectional view taken on line 5——5 in FIG. 
3_ ., ' . 

FIG. 6 is a detail sectional view taken on line 6-6 in 
FIG. 4, showing theperipheral arrangement of a set of 
idler rollers of one of the individual roller assembly 
units. _ ’ 

FIG. 7 is a side view of the roller assembly unit, taken 
on line 7-7 of FIG. 6. . 

FIG. 8 is a perspective view of the roller assembly 
unit shown in FIGS. 6 and 7. 

‘ FIG. 9 shows another embodiment of the invention, 
wherein a container may be diverted from a main spur 
into a side spur perpendicular to the main spur. 

FIG. 10 ‘is a semi-diagrammatic vertical sectional 
view of the load-supporting drive roller arrangement, 
illustrating the operational effectiveness thereof. 

FIG. 11 is a plane view taken’on line 11-11 in FIG. 
10. - . ‘ » 

FIG. 12 is a detail'longitudinal sectional‘ view of one 
of the rollers. 
A right-angle transfer station emboding this inven 

tion is exempli?ed in a conveyer system of which a part 
or corner section is shown in the plan view of FIG. 1. 
This corner section comprises a right-angle transfer sta 
tion 10 (see also FIG. 2) occupying a transfer area T 
(shown in dot-and-dash) of suitable ‘rectangular or 
square-shaped con?guration having‘ sides S1, 84, 8-3, 
and 8-4. A feed conveyer 11 moves a freight container 
or pallet F from position P-l in the direction of arrow 
A-] towards and into the transfer area T. In this area, a 
set or system of drive rollers 12 moves the container to 
a stop in position P-2. Then, a second set or system of 
drive rollers 13 will 'move the container from the 
transfer area to_a delivery conveyer 14 as indicated by 
container position P.-3, that is in the direction of arrow 
A72 perpendicular to'directional arrow A-1'. _ 
As herein exempli?ed, both said drive roller systems 

are mounted on a horizontal frame structure or beam 
construction, so that both roller systems operate in a 
common plane, as well as substantially in the plane of 
,the supporting frame structure. The two roller systems 
will be actuated sequentially or in alternation, whereby 
the second system will bestarted after the ?rst system 
will have stopped. - - ‘ 

The feed conveyer 11 has power driven tubular rol 
lers Ila geared together in series, for moving the con 
tainer F towards the transfer area T. The delivery con 
veyer, 14 is of similar construction, comprising power 
driven tubular rollers 14a effective to move the con 
tainer away from the transfer area T. ' 
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beams extending in a common plane, and in right-angle 
relationship to one another. The beams of box-shaped ’ 
pro?le in cross-section are seen in detail FIGS. 4 and 5. 
Mounted upon the frame structure is a ?rstv set of ' 

parallel horizontal. drive shafts 17 carrying the drive 
roller units 12, and extending parallel to-sides S-1 and 
8-3 of the’transfer area, and substantiallyfrom end to 
end thereof; As herein exempli?ed, these , shafts ' 
penetrate the beams through openings 18 (see FIG. 5), 

. supported for rotation in bearings 19 ?xedlaterally to .2 
the beams. A chain drive for rotating these shafts simul-} 
taneously and in the same direction comprises drive 
chains 20, 21 and 22 (see also FIG. 20) extending along 
and adjacent the side 5-4 of the transfer area, and en 
gaging respective sprockets R (see FIG. 2a) provided 
upon the ends of respective shafts. These chains and 
shafts in turn are driven from a countershaft 23 through 
chain 24 powered by a motor drive unit 25. 

Referring now to detail FIG. 3 (which is ‘the enlarged 
L-shaped portion L seen in FIG. 2) together with detail 
FIGS. 4 and 5, the shafts l7 themselves may be of a 
composite construction wherein short length 17a carry 
the drive rollers, supported midway in, the aforemen 
tioned bearings 19 on'the beams. These roller-carrying 
shaft sections 170 are connected axially to one another 
by intermediate lengths or shaft section 17b through 
?exible couplings- or connectors 17c. Countershaft 23 
may extend the length of shafts 17, being similarly sup 
ported for rotation on the beams, and in a common 
plane therewith. Drive rollers 26 may be provided on 
the counter shaft maid in effecting transfer movement 
of the ‘container from feed conveyer 1l into the 
transfer area T. 

A second set of parallel horizontal drive shafts27 
carrying drive'rollers extend at right angles to shafts l7, 
and thus parallel to side S-2 and 8-4, of the transfer 
area. As herein exempli?ed,‘ this set of transverse drive 
shafts comprise two identical groups G-1 and 0-2 of 
parallel shafts mounted on respective beams 16 of the 
supporting frame, in a manner similar to the mounting 
of the shaft sections 17a. Each group of shafts 27 is 
rotated by two parallel rows of drive chains 28 and 28a 
respectively, mounted upon respective opposite ends of 
shafts 27. In this way, driving force is transmitted from 
one shaft 27 to the next, the ?rst shaft 27 being driven 

, from a counter shaft 29 through chain drives 30 and 
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In the'example of an embodiment illustrated in FIG. ' 
2, the supporting frame structure B of transfer station ‘ 
10 comprises a ?rst set of parallel beams 15 extending 
parallel. to sides S-2 and 8-4 of the transfer area T. A 
second or transverse set of parallel beams 16 rigidly 
connect the beams 15 with one another, both sets of 

30a, powered by a motor drive unit 31. Tubular drive 
rollers 32 may be provided on counter-shaft 29, aiding 
the transfer movement of the container from transfer 
area T to the delivery conveyer 14. 
The drive roller units 12 and 13 carried by the 

respective setsof drive shafts l7 and 27 maybe of 
identical construction. However, for purposes of this 
invention each such drive roller is in the form of an 
idling roller assembly unit 33 as shown in FIGS. 3, 4 
and 5, and most clearly illustrated in‘ the greatly en. 
larged detail FIGS. 6, 7 and 8. Accordingly, as herein ‘ 
exempli?ed, each of these roller assembly units 33 
comprises a hub member 34 ?xed to a respective shaft. 
Mounted side by side upon this hubmember are two 
parallel sets El and E-2 (see FIG. 7) of barrel-shaped 
idler rollers 35, arranged in staggered relationship rela-' 
tive to each other, and with the axes of the rollers 
located in planes extending perpendicular to the axis of 
the shaft. The staggered arrangement of the idler rol~ 
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lers provides in effect a substantially continuous 
periphery as indicated by diameter D in FIG. 6, in ef 
fect equivalent to that of a simple driving roller. This 
idler roller unit need not be limited to the speci?c con-v 
struction shown. Accordingly, each set of idler rollers 
in one plane may comprise either more or less than the 
four idler rollers shown. Also, more than two parallel 
sets of idler rollers may be assembled side by side in 
stead of the two sets E-l and E2 shown in the example. 
It will furthermore be understood that the load herein 
referred to as a container, may comprise a pallet loaded 
with a plurality of containers. 
According to FIG. 9, the invention is embodied in a 

conveyer system wherein a main spur 36 comprises a 
plurality of sequential or in-line right-angle transfer sta 
tions 37 each of which may be similar to the one shown 

15 

in FIG. 2 described above, and containing the two in- ' 
dividually driven sets of roller units. 

In the operation of this system,a pallet or container 
moving along the main spur 36 may be stopped in a 
selected transfer station F-lequipped with two inde 
pendent motor drive units 38 and 39 corresponding to 
those previously described in FIG. 2. With appropriate 
controls, these motor units will move the pallet into a 
side spur or storage area 40 or 41, to the left or to the 
right, as indicated by double arrow A-3. Reversing the 
process, the pallet can be retrieved from these storage 
areas, as indicated by double arrow A-4 and A-5, for 
further handling by the main spur 36, with the sub 
sequent in-line transfer stations then being controlled 
to cooperate in the manner of a straight conveyer. Each 
of the side spurs or storage areas is shown to have a pair 
of parallel conveyers 42 and 43 of the roller type, 
powered by respective motors 44 and 45. 
As illustrated more particularly in FIGS. 10 and 11, 

the system of supporting rollers, constructed and ar 
ranged according to this invention provides uniform 
load distribution for the container, effective power 
driving engagement of the, bottom face of the container 
by the rollers, as well as positive tracking guidance 
preventing lateral deviation or erratic movement-of the 
container passing through the. transfer area. 
The foregoing quali?cations of the support and drive 

roller system, according to this invention, are attaina 
ble due to the provision of rollers 35a (see FIG. 12) 
having a barrel-shaped body portion 35b ,of resiliently 
deformable material or elastomer, for example polyu 
rethane, molded coaxially around a bushing 35c con 
sisting of a suitable wear-resisting material, rotatable 
about a shaft 35d. This molded material not only has a 
relatively high frictional coefficient relative to'the un 
derside of the container, but at the contact point with 
container load the roller surfaces willsomewhat ?atten 
resiliently in the manner indicated by the oval areas 0 
1, 0-2, 0-3, 0-4, 0-5 in FIGS. 10 and 1 1. 

In addition the rollers thus constructed provide 
tracking guidance for the container being moved 
through the transfer area.,Such tracking is mainly due 
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ment of the container being moved through the transfer 
area. These combined functions are maintainable for 
example by the coordinated operation of two‘ reversa 
ble motors altematingly providing the driving force for 
the respective sets of rollers. 

It will be understood that the system herein shown 
and described need not be limited to the details shown. 
For example, belt drive means may be ‘employed in 
stead of the chain drive means; instead of the two drive 
motors for the respective sets of roller units a single 
motor may be substituted together with suitable clutch 
mechanisms; driving power may be applied only par 
tially, mainly to move the container into position in the 
transfer area, and then moving the container manually 
out of the transfer area in a direction of ‘right-angles to 
the incoming positioning movement, or vice versa. 
A transfer area containing the two sets of roller units, 

may also be employed for straight-through movement 
as illustrated in the system shown in FIG. 9, still with 
one set of roller units providing the forward driving 
force, and the other set of roller units providing the 
aforementioned tracking effect for the container. 
The shafts carrying the- roller assembly units, instead 

of penetrating the beams of the support structure, may 
also be mounted atop the beams or'other' suitable sup 
port structure. 

OPERATION 
Referring again to FIG. 1, it may be assumed that the 

feed conveyer 11 and the delivery conveyer 14 are 
running continuously, while the two drive roller 
systems involving the drive shafts 17 and 27 in the 
transfer station 10, need be actuated only when receiv 
ing a container, and then in alternation and in timed 
relationship so controlled as to divert the movement of 
an incoming container into a direction horizontally per 
pendicular thereto. ' 

’Accordingly, the timing or control of the power 
driven elements (see FIGS. 1 and 2) is such that, as the 
container enters the transfer area T, it encounters the 
drive roller' units 33 on shafts 17 rotating in the 

' direction of forward movement of the container. That 
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to the guiding effect afforded by the sets of roller units , 
that are idling, while the other set of roller units have 
frictional driving engagement with the container. Thus,. 
in the operation, about half of all the roller load contact 
points will have frictional power driveengagement with 
the container, while the other half provides tracking 
guidance preventing lateral deviation or erratic move 

is to say, a suitable starter switch or trip switch will 
have started the motor drive 25'driving these shafts, 
thus causing the roller units 33 to move the container‘ 
into the transfer area until it encounters a limit switch 
stopping the motor drive 25, and arresting the con 
tainer in position P-2. During this positioning move 
ment the shafts 27 will have remained at rest, however 
with the roller units 33'thereon providing idling roller 
support of the container. - 

The end of this positioning movement signals the 
start of motor drive unit 31 causing the shafts 27 .to 
rotate, and the roller units 33' thereon to act as drive 
rollers moving the container away from‘ the transfer 
area and onto the delivery conveyer 14, however with 
the roller units 33 on shaft 17 meanwhile providing 
idling roller support for the‘ container. 

After the container has thus left the transfer area, the 
motor drive unit will be stopped to terminate the rota- - 
tion of shafts 27. Thereupon the motor drive unit 25 
may be’started again to rotate shafts 17 in preparation 
for the arrival of the next container. , I ' i 

We claim: ' ' 

l. A, freightohandling right-angle transfer station‘ 
which comprisesv 
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a horizontal rigid support structure representing a 

rectangular transfer area for a container, said sup 
port structure comprising a ?rst set of beams 'ex 

' tending parallel to one side of said transfer area, 
horizontally spaced from one another, and a 
second set of beams horizontally spaced from one 
another, and rigidly connected to said ?rst men 
tioned beams in right-angle relationship therewith 
to constitute said rigid support structure, said two 
sets of beams extending in a common plane, _ 

a ?rst set of parallel shafts representing long shafts 

3,710,917 

10 

spaced from one another, extending across and 1 
supported by said ?rst set of beams, . 
second set of parallel shafts representing short 
shafts extending across and supported by said 
second set of beams, and in a common plane with 

I said ?rst long shafts, . l 

a plurality of roller assembly units mounted on each 
of the drive shafts of said ?rst and said second set 
of shafts, providing a system of multiple supporting 
points for the container throughout said transfer 
area, each said roller assembly unit comprising a 
hub member ?xed on said shaft, a plurality of bar 
rel-shaped idling rollers mounted peripherally on 
said hub member with the axis of each roller 
located in a plane extending transversely at right 
angles to the shaft, and with the barrel-shaped con 
tour of said rollers constituting a substantially con 
tinuous circular periphery adapted for frictional 
driving contact with said container incident to 
rotation of said shafts, 

?rst power-actuated drive means for said ?rst set of 
shafts, operable to ‘rotate said shafts together with 
their roller assembly units simultaneously in the 
same direction, thereby causing said roller as— 
sembly units to frictionally engage and move a 
container into position in said transfer area, with 
said second set of shafts kept at rest, but providing 
idling roller support for said container, 

andpa second power actuated drive means for said 
second set of shafts, operable to rotate said shafts 
together with their roller assembly units simultane 
ously at the same speed and in the same direction, 
thereby causing said roller assembly units to move 
the container from said position in the transfer 
area in a direction perpendicular to the direction 
of movement of the container towards said posi 
tion, with said ?rst set of shafts kept at rest, but 
providing idling roller support as well as tracking 
guidance for said container. ' . 

2. The right-angle transfer station according to claim 
1, wherein the common horizontal plane of said long 
shafts and said short shafts is located intermediate the 
top face and the bottom face of said support structure. 

3. The right-angle transfer station according to claim 
1, with the addition of a ‘series of similar right-angle 
transfer stations placed in line with said ?rst transfer 
station, and operable as a main spur for the movement 
therealong of a container, side spurs cooperatively con 
nected to respective transfer stations, said transfer sta— 
tions of the main spur being selectively operable to 
cause a container moved along said main spur to be 
diverted into a respective side spur, or conversely from 
a side spur into a main spur, - 

4. ln a’freight handling conveyer system for moving 
freight containers or the like, a right angle transfer sta 
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tion which comprises a horizontal support structure 
representing a rectangular shaped horizontal transfer 
area, said support structure comprising a ?rst set of 
beams extending parallel to one side of said transfer 
area, and spaced substantially evenly relative to one 
another as well as relative to said transfer area, and a 
second set of beams rigidly interconnecting the ?rst 
mentioned beams so as to constitute therewith a rigid 
support structure,'with both sets of beams extending in 
a common plane, ' 

a ?rst set of parallel shafts extending across said ?rst 
set of beams substantially from end to end of said 
transfer area, and in horizontally spaced relation 
ship to one another, and mounted for rotation on 
said shafts, 

a second set of parallel shafts extending at right an 
gles to said second set of beams and at right angles 
to said ?rst set of shafts and in a common plane 
therewith, said second set of shafts being mounted 
for rotation on‘ said second set of beams so that the 
end portions of said shafts are overhanging from 
respective supporting beams, ’ I 

a plurality of freight supporting roller assembly units 
mounted on each of said sets-of shafts, and provid 
ing a system of multiple supporting points for'the 

_ container, substantially uniformly distributed over ' 
said transfer area, each said roller assembly unit 
comprising a hub member ?xed on said shaft, a 
vplurality of barrel-shaped idling rollers mounted 
peripherally on said hub member, with the axis of 
each said roller located in a plane extending trans-_ 
versely at right angles to the shaft, and with the 
barrel-shaped contours of said rollers constituting 
a substantially continuous circular periphery 
adapted for frictional driving contact with said 
container incident to rotation of said shaft, 

?rst power-actuated drive means for said first set of 
shafts,,operable to rotate said shafts together with 
their roller assembly units so as to cause said roller 
assembly units by frictional engagement to move a 
container into position in said transfer area, with 
said second set of shafts kept at rest, but providing 
idling roller support for said container being 
moved into said position, 1 

and second power-actuated drive means for said 
second set of shafts, operable to rotate said shafts 
together with their roller assemblyunits by fric 
tional engagement to move the container from said 
position in the transfer area in a direction substan 
tially perpendicular to the direction of movement 
of the container towards said position, with said 
?rst set of shafts kept at rest, but providing idling 
roller support for said container being moved from 
said position. _ 

5. The right-angle transfer station according to claim 
5 wherein both said ?rst and said second set of shafts 
extend in a common plane with said support structure. 

6. The right angle transfer station according to claim 
I 4, wherein said ?rst drivev means comprise a ?rst motor 

65 

drive unit, a countershaft to be driven by said motor 
unit, and extending parallel to said ?rst set of shafts at 
one side of said transfer area, and ?rst drive means for 
transmitting rotation from said counter shaft to said 
?rst set of shafts, and comprising individual motion 
transmitting drive means, arranged in series along the 
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adjacent side of the transfer area, and in such a manner 
that each shaft is driven by the preceding shaft, ' 
and wherein said second drive means comprise a 
second motor unit, a countershaft to be driven by 
said motor unit, and extending along the side of 
said transfer area, which is opposite to said ?rst 
drive means, and second motion transmitting 
means for transmitting rotation from said coun 
tershaft to said second set of shafts, and compris 
ing individual drive arranged in series parallel to 
said ?rst set of shafts, and in such a manner that 

_ each shaft is driven by the preceding shaft. 
7. The transfer station according to claim 6, wherein 

said individual drive means for said second set of shafts 
are so arranged that one set of said drive means 
mounted upon one end portion of the shafts is stag 
gered relative to a second set of said drive means 
mounted upon the opposite end portion of the shafts, 
said two sets of drive means thus being located on 
respective opposite sides of the supporting beam. 

8. A freight handling right-angle transfer station 
which comprises 

a horizontal support structure representing a rectan 
gular horizontal transfer area for a container, 

a ?rst set of drive shafts parallel to one side of said 
transfer area, mounted on said support structure in 
parallel spaced relationship, 

a second set of drive shafts mounted on said support 
structure in parallel spaced relationship to one 
another, and extending at right angles to said ?rst 
set of shafts, 

a plurality of roller assembly units which comprises a 
?rst and a second set, said sets being mounted 

. respectively on the drive shafts of said ?rst and 
said second set, providing a system of multiple sup 
porting points for the container throughout said 
transfer area, each said roller assembly unit com 
prising a hub member ?xed on said shaft, a plurali 
ty of barrel-shaped idling rollers mounted 
peripherally on said hub member with the axis of 
each said roller located in a plane extending trans 
versely at right angles to the shaft, and with the 
barrel-shaped contours of said rollers constituting 
a substantially continuous circular periphery 
adapted for frictional driving contact with the un 
derside of said container incident to rotation of 
said shafts, said rollers comprising a barrel-shaped 
body portion of elastically deformable frictionally 
effective, material, and a bushing coaxially sur 
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ll) 
rounded by said material and bonded thereto, the 
elastic deformability of said material being such as 
to allow for uniform distribution of the load to the 
roller units supporting said container, due to 
respective ?attened frictional contact areas occur 
ring between the supporting roller units and said 
container, by elastic deformations, 

a ?rst power-actuated drive means for said ?rst set of 
shafts, operable to rotate said shafts together with 
their roller assembly units simultaneously in the 
same direction, thereby causing said roller as 
sembly units to positively frictionally engage and 
move a container into an end position in said 
transfer area, while said second set of shafts is kept 
at rest, although providing idling roller support as 
well as positive tracking guidance for said con 
tainer being moved to said end position, _ 

a second power-actuated drive means for said second 
set of shafts, operable to rotate said shafts together 
with vtheir roller assembly units simultaneously and 
at the same speed and in the same direction, 
thereby causing said roller assembly units to move 
the container from said end position in the transfer 
area in a direction perpendicular to the direction 
of movement of the container towards said posi 
tion, while said ?rst set of shafts is kept at rest, 
although providing idling roller support as well as 
positive tracking guidance for said container being 
moved from said position, 

a feed roller section at one side of the rectangular 
transfer area for moving the load container into 
said transfer area, ' 

means for actuating said ?rst set of rollers to 
cooperate with said feed roller section in moving 
said container into said area, ’ 

-means for stopping the operation of said ?rst set of 
rollers when said container reaches a predeter 
mined position in said area, 

means for starting the operation of said second set of 
rollers for moving the load container out of said 
transfer area, 

a delivery roller section cooperating with said second 
set of roller units in moving the load container out 
of said transfer area, 

and means for stopping the operation of saidsecond 
set of rollers. . 

9. The apparatus according to claim 8, with the addi 
tion of automatic control means for moving said con 
tainer automatically into and out of said transfer area. 

* * * * * 


