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(57) Abstract: The invention relates to a conveyor for conveying piece goods or the like through a helical path around a central 
axis in a vertical direction, comprising a frame (1) which supports an endless conveyor belt which is movable along the helical path 
in a conveying direction. The conveyor belt includes carrier plates (9) which are movably connected to each other. The frame (1) 
includes at least a guide (14) and at least a number of carrier plates (9) comprise at least a guide roller (11) rotatable about an axis 
of rotation (12). The guide roller (11) has at least a first guide roller surface (17) which is in contact with the guide (14) in a first 
contact location (19), and a second guide roller surface (18) which is in contact with the guide (14) in a second contact location (20). 
The first and second contact locations (19, 20) are spaced from each other and the normal to the first guide roller surface (17) in the 
first contact location (19) deviates from the normal to the second guide roller surface (18) in the second contact location (20). The 
invention provides a conveyor with a high driving efficiency as a consequence of low resistance between the carrier plate (9) and 
the guide (14).
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CONVEYOR

The present invention relates to a conveyor for conveying piece goods or the like.

Such a conveyor is known from EP 1 009 692 Bl. This prior art document discloses a conveyor 

provided with carrier plates comprising guide rollers which are guided by a guide having a 

vertical guide surface. The known arrangement of the guide and the guide roller has resulted in a 

reduction of frictional forces during movement of a carrier plate along the helical path.

Summary

The present invention provides a conveyor for conveying piece goods or the like through a 

helical path around a central axis in a vertical direction, comprising a frame which supports an 

endless conveyor belt which is movable along the helical path and driven by driving means in a 

conveying direction, said conveyor belt including carrier plates which are movably connected to 

each other, each having an upper transport face, said frame including at least a guide for guiding 

the carrier plates along the helical path, wherein at least a number of carrier plates comprise at 

least a guide roller rotatable about an axis of rotation having a component extending in a 

direction perpendicular to the transport face, said guide roller having at least a first guide roller 

surface which is in contact with a first guide surface of the guide in a first contact location, and a 

second guide roller surface which is in contact with a second guide surface on the guide in a 

second contact location, which first and second contact locations are spaced from each other, 

wherein the normal to the first guide roller surface in the first contact location deviates from the 

normal to the second guide roller surface in the second contact location such that the guide roller 

is supported by the guide upwardly and radially.

Due to these features the guide roller of the carrier plate is supported by the guide in two 

different directions; in practice being a direction parallel to the axis of rotation as well as 

perpendicular thereto. As the guide roller is supported in both directions the displacement of the 

guide roller with respect to the guide can be effected by rolling of the guide roller along the 

guide with low or without slip. This results in a lower friction between the carrier plate and the 

guide during movement of the carrier plate along the guide, resulting in a high driving 

efficiency.

AH26(7020287_l):MLW
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The axis of rotation may extend substantially perpendicular to the transport face. The advantage

of this orientation is that the guide roller may be positioned close to the transport face resulting

in a compact construction height of a carrier plate,

The normal to the first guide roller surface in the first contact location may be substantially 

perpendicular to the axis of rotation. This has the benefit of low friction between the first guide 

roller surface and the first guide surface
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within the first contact location since this feature results in
a rolling movement only of the first guide roller surface on the
first guide surface. '

In a preferred embodiment the first contact location is 
positioned at the same location as or close to the second con­
tact location.in radial direction of the axis of rotation, 
because in that configuration the difference in rotational speed 
of the guide roller at the first and second contact locations is 
small or even zero. Hence, the slip of the guide roller with re­
spect to the guide in the second contact location is minimized, 
resulting in further improved efficiency.

Preferably, the second guide and guide roller surfaces 
are adapted such that the second contact location substantially 
forms a point contact. This has the advantage that the slip 
within the second contact location due to a varying distance to 
the axis of rotation is minimized.

The first guide roller surface may be formed by a cy­
lindrically shaped guide roller portion, whereas the first guide 
surface may extend parallel to the axis of rotation in a plane 
perpendicular to the conveying direction, hence forming a line 
contact between the guide roller and the guide in the first con­
tact location. A line contact has the advantage of a stable 
support of the guide to the guide roller in the direction of the 
axis of rotation and provides a low rolling resistance.

The second guide surface may be adjacent to the first 
guide surface and extend obliquely downwards when viewed from 
the central axis to the axis of rotation. The advantage of this 
configuration is that a cylindrical guide roller can be applied 
without the risk of grating a side wall of the roller along the 
guide .

The guide roller may have a cylindrical shape and the 
guide may have a trough-shaped cross section as seen in the con­
veying direction, wherein the guide is oriented such that the 
opening of the trough-shaped cross section receives the guide 
roller in radial direction of the axis of rotation. A lower wall 
of the opening of the trough comprises the second guide surface, 
the bottom of the trough comprises the first guide surface and
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an upper wall of the trough opposite to the lower wall comprises 
a third guide surface for guiding the guide roller along the 
guide if the carrier plate is lifted upwardly when the conveyor 
is in operation. The advantage of this configuration is that it 
is relatively simple to manufacture and provides a guide for 
guiding a guide roller both in upward and downward direction of 
the carrier plate.

Alternatively, the second guide roller surface can be 
formed by at least a flange disposed coaxially with the guide 
roller which flange is adapted such that the second guide roller 
surface is adjacent to the first guide roller surface and ex­
tending obliquely upwardly when viewed in radial direction from 
the axis of rotation. Such a guide roller with flange can be 
manufactured relatively easily.

Preferably, the guide roller has a diabolo shape having 
a circumferential groove defined by an upper wall which com­
prises the second guide roller surface, a bottom wall extending 
coaxially with the axis of rotation which bottom wall comprises 
the first guide roller surface, and a lower wall opposite to the 
upper wall which comprises a third guide roller surface for 
guiding the guide roller along the guide if the carrier plate is 
lifted upwardly when the conveyor is in operation. The advantage 
of a diabolo-shaped guide roller is that the guide does not only 
support the guide roller in upward direction and radial direc­
tion thereof, but also downwardly when the carrier plate is 
lifted upwardly.

The carrier plate may be provided with at least a sec­
ond guide roller spaced from the guide roller in a radial di­
rection of the central axis, which second guide roller is 
adapted to be supported by and to roll along a second guide on 
the frame. It is advantageous when the carrier plate is sup­
ported at more than one supporting location by guide rollers so 
as to eliminate any sliding contacts between the carrier plate 
and the guides.

Preferably, the second guide roller have identical di­
mensions as the guide roller, since this minimizes manufacturing
costs .
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The carrier plate may be mirror symmetrical, wherein a
plane perpendicular to the upper transport face and parallel to
the conveying direction forms the line of symmetry. A symmetri­
cal configuration facilitates the manufacturing process.

Alternatively, the carrier plate may include a single 
guide roller and be provided with a supported portion spaced . 
from the axis of rotation of the guide roller, wherein the con­
veyor includes at least a second carrier plate adjacent to the 
carrier plate as seen in radial direction of the central axis, 
wherein the second carrier plate comprises at least a second 
carrier plate guide roller which is supported by a second car­
rier plate guide, and a supporting portion located in the 
proximity of an axis of rotation of the second carrier plate 
guide roller which supporting portion is in engagement with the 
supported portion of the carrier plate so as to support the sup­
ported portion of the carrier plate through the second carrier 
plate guide roller. This embodiment has the advantage that car­
rier plates which have a relatively short longitudinal length 
allowing only a single guide roller may benefit from the support 
of the second carrier plate guide roller of the adjacent second 
carrier plate. When the carrier plate and the second carrier 
plate have the same speed at the supported and supporting por­
tion in the conveying direction the carrier plate is supported 
by the guide roller and the second carrier plate guide roller 
without friction resistance between the carrier plate and the 
second carrier plate.

The invention will hereafter be further explained with 
reference to the drawings showing embodiments of the conveyor 
according to the invention by way of example.

Fig. 1 is a very schematic and general side view of an 
embodiment of a conveyor according to the invention.

Fig. 2 is a plan view of the frame of the conveyor of
Fig. 1.

Fig. 3 is a larger-scale plan view of the carrier plat­
es of a small portion of the conveyor belt of the conveyor of 
Fig. 1 and 2 in the helical path.
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Fig. 4 is a larger-scale sectional view along the line
IV-IV in Fig. 3 perpendicular to the upper transport face of the
carrier plate.

Fig. 5 is an enlarged view of a part of Fig. 4.
Fig. 6 is a view corresponding to that of Fig. 5 show­

ing an alternative embodiment of the guide roller and the guide.
Fig. 7 is a view similar to that of Fig. 4, but showing 

an alternative embodiment of the carrier plate.
Fig. 1 shows a conveyor adapted to convey piece goods 

or the like, through a helical path in the vertical direction.
In practice such conveyors are known as spiral conveyors or 
winding conveyors. These conveyors are able to transport arti­
cles in a continuous flow in a conveying direction. This product 
flow may be intended for vertical transport or for buffering in 
a process section. Areas of utilization are for example the food 
processing industry, distribution centers, the graphics industry 
and the like.

The conveyor as shown comprises a frame 1, in this case 
including a central column 2 having a central axis 2a, feet 3 
and a helical guide chute 4 extending around the column 2 and 
fixed thereto. Of course various kinds of other frame structures 
are also conceivable. An end pulley 5, 6 is provided at the up­
per and lower ends of the guide chute 4, and between these ends 
of the helical guide chute 4 extends a return chute 7 of the 
frame 1. In this case an endless conveyor belt 8, which is sup­
ported by the frame 1, is guided through another path in the 
conveying part and the return part. However, embodiments are 
conceivable in which the conveying part is guided back at the 
lower side of the guide chute 4. The conveyor belt is driven by 
driving means (not shown) in the conveying direction.

In the case as shown, the helical guide chute 4 in­
cludes four windings, but this number may be increased or 
decreased depending on the particular case. Due to the invention 
it is possible to drive the endless conveyor belt 8 through a 
great number of windings without any drive problems and at high 
efficiency. In the embodiment shown a drive motor may engage the 
end pulley at the end of the path of the conveyor, that is the
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end pulley 5 or 6, and if desired it is possible to use also
auxiliary drives at other positions in the transport path. A
linear drive for the endless conveyor belt 8 is also conceiv­
able. The conveyor may join to other conveyors at the upper and
lower end pulleys 5, 6.

Fig. 3 shows a plan view of the carrier plates of a 
small portion of the conveyor belt of the conveyor. Fig. 4 shows 
a sectional view in a plane perpendicular to the conveying di­
rection (along the line IV-IV in Fig. 3). With reference to 
these figures, the endless conveyor belt 8 comprises a plurality 
of carrier plates 9 movably coupled to each other, either di­
rectly or through an endless connecting member, such as a side 
bow chain. In the embodiment each carrier plate 9 has an upper 
flat transport face 10. The carrier plates 9 are joined to each 
other so closely in the transport path that articles may be sup­
ported by a number of adjacent carrier plates 9. The carrier 
plates 9 are elongated elements having a longitudinal direction 
extending substantially radially with respect to the central 
axis 2a.

Fig. 4 shows an embodiment of a carrier plate 9 which 
is provided with two guide rollers: a guide roller 11 and a sec­
ond guide roller 11a, which are spaced from each other in radial 
direction of the central axis 2a (X direction). Both guide roll­
ers 11, 11a are rotatable around an axis of rotation 12, 12a 
extending in the Y direction. The Y direction is herein defined 
as extending perpendicular to the upper transport face, which is 
close to vertical in practice, depending on the inclination an­
gle of the helical path. The orientation of the axes of rotation 
12, 12a of the guide rollers 11, Ila is not restricted to the Y 
direction. Axes of rotation 12, 12a extending obliquely with re­
spect to the Y direction are also conceivable. For example, it 
is possible that both guide rollers 11, 11a comprise axes of ro­
tation 12, 12a having opposite angles to each other in the plane 
perpendicular to the conveying direction, for example, a V- 
shaped axes orientation when viewed in the conveying direction.
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The guide rollers 11, Ila are journalled on correspond­
ing rotary shafts 13, 13a, preferably by means of a rolling
bearing to obtain smooth running of the guide rollers 11, 11a.

In the embodiment shown in Fig. 4 the guide rollers 12 
co-operate with a guide 14 and a second guide 14a, respectively, 
which are fixed to the frame 1. In this case the central column 
2 of the conveyor 1 is located at the right side (X direction) 
of the carrier plate 9 in Fig. 4. This means that the main ra­
dial forces under normal operation of the conveyor are exerted 
on the guide roller 11 and the guide 14 in Fig. 4, as guide 14 
is able to support the guide roller 11 in a radial direction 
facing from the central axis 2a. In Fig. 4 the carrier plate 9 
including the guide rollers 11, 11a are mirror symmetrical in a 
plane perpendicular to the upper transport face 10 and parallel 
to the conveying direction. In the embodiment as shown, this 
plane intersects the centre of the carrier plate 9 in axial di­
rection thereof. It is also possible that the second guide 
roller 11a is designed and mounted to the carrier plate differ­
ently with respect to the guide roller 11. The guides 14 and 14a 
as shown in Fig. 4 comprise a groove shape along the helical 
path, which grooves face each other and guide the guide rollers 
11, 11a. As the second guide roller 11a has a larger distance 
from the central axis 2a than the guide roller 11, the second 
guide 14a has a larger diameter than the guide 14 when viewed 
along the central axis 2a.

Fig. 5 shows an enlarged view of a part of the embodi­
ment as shown in Fig. 4. The guide 14 comprises a first guide 
surface 15 and a second guide surface 16. The guide roller 11 
comprises a first guide roller surface 17 and a second guide 
roller surface 18. When the conveyor is in operation the first 
guide roller surface 17 and the first guide surface 15 are in 
contact with each other in a first contact location 19, and the 
second guide roller surface 18 and the second guide surface 16 
are in contact with each other in a second contact location 20.

The first contact location 19 forms a line contact 
since the guide roller 11 is cylindrical and the first guide 
surface 15 extends parallel to the axis of rotation 12 in a
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plane perpendicular to the conveying direction in this embodi­
ment. It is noted that a line contact is a mathematical term and
in practice a line contact will only be approached.

According to the invention the normal to the first 
guide roller surface 17 in the first contact location 19 and the 
normal to the second guide roller surface 18 in the second con-, 
tact location deviate from each other, which can be seen in Fig.
5. Due to this feature the guide roller 11 can be supported up­
wardly (Y direction} and radially (X direction) by the guide 14. 
The second contact location 20 is preferably a point contact, 
which is located very close to the first contact location 19 so 
as to minimize slip between the guide roller 11 and the guide 14 
due to differences in rotational speed of the guide roller 11 in 
the first and second contact locations 19, 20. This means that 
the second guide surface 16 preferably is adjacent to the first 
guide surface 15 and extends downward as seen from the first 
guide surface 15 in the direction of the axis of rotation 12 in 
the case of a cylindrical guide roller 11 in order to create a 
point contact in the second contact location 20 in the case of a 
cylindrical roller 11. It is noted that a point contact is a 
mathematical term and in practice a point contact will only be 
approached .

In the embodiment of Fig. 5 the guide 14 has a trough­
shaped cross section. The opening of the trough is directed in 
radial direction to the axis of rotation 12 and extends along 
the helical path. The trough-shaped guide 14 comprises the sec­
ond guide surface 16 as a lower wall of the opening, the first 
guide surface 15 as a bottom of the trough and a third guide 
surface 21 as an upper wall of the trough. The third guide sur­
face 21 is opposite to the second guide surface 16 and serves to 
guide the guide roller 11 along the guide 14 if the carrier 
plate 9 is lifted upwardly (Y direction) with respect to the 
frame .

In the alternative embodiment of the guide roller 11
and the guide 14 such as shown in Fig. 6 the guide roller 11 has
a diabolo shape. This guide roller 11 may be made of a cylindri­
cal roller which is covered circumferentially by a diabolo-
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shaped cover element which is made of plastic such as nylon, for 
example. In this embodiment a portion of the guide 14 fitting 
into the circumferential groove of the diabolo-shaped guide 
roller 11 has a rectangular cross sectional shape. Preferably 
the corners of the this portion of the guide facing the groove 
have a rounded shape so as to avoid a too. high local contact 
pressure, such as shown in Fig. 6.

The guide 14 comprises the first guide surface 15 and 
the second guide surface 16. In this embodiment the second guide 
surface 16 is facing upwardly so as to support the diabolo- 
shaped guide roller 11 upwardly in the second guide roller sur­
face 18. When the conveyor is in operation the first guide 
roller surface 17 and the first guide surface 15 are in contact 
with each other in the first contact location 19. The first con­
tact location 19 forms a line contact since the first guide 
roller surface 17 forms a cylindrical portion and the first 
guide surface 15 extends parallel to the axis of rotation 12 in 
a plane perpendicular to the conveying direction. The second 
guide roller surface 18 and the second guide surface 16 are in 
contact with each other in a second contact location 20.

The second guide roller surface 18 is adjacent to the 
first guide roller surface 17 and extends obliquely upwardly 
when viewed from the axis of rotation 12. The opening of the 
circumferential groove of the diabolo is defined by the second 
guide roller surface 18 as an upper wall, the first guide roller 
surface 17 as a bottom wall extending parallel to the axis of 
rotation 12, and a third guide roller surface 22 as a lower wall 
opposite to the upper wall. The third guide roller surface 22 
serves for guiding the guide roller along the guide if the car­
rier plate is lifted upwardly when the conveyor is in operation.

Fig. 7 shows an alternative embodiment of a carrier 
plate 9. The length in longitudinal direction of the carrier 
plate 9 is relatively small, such that in practice the carrier 
plate is provided with a single guide roller 11. In this case 
the conveyor comprises more than one carrier plate 9 located ad­
jacent to each other as seen in a radial direction of the 
central axis 2a thereof. Fig. 7 (partially) shows three carrier
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plates 9, 9' and 9'' of which the longitudinal directions extend 
substantially perpendicularly to the conveying direction and 
substantially parallel to the plane of the upper transport face 
10. A second carrier plate 9' is provided with a second carrier 
plate guide roller 11' which is guided by a second carrier plate 
guide 14'. The carrier plate 9 is supported by the guide 14 and 
has an effective supported portion at the axis of rotation 12.
In this embodiment the carrier plate includes a second supported 
portion, in this case the end portion 23. The end portion 23 of 
the carrier panel 9 is located at a distance from the axis of 
rotation 12. The second carrier plate 9' includes a supporting 
portion, in this case an end portion 24 of the second carrier 
plate 9' located in proximity of the axis of rotation of the 
second carrier plate guide roller 11'.

The end portion 24 of the second carrier plate 9' is in 
engagement with the end portion 23 of the carrier plate 9. As a 
consequence, the carrier plate 9 is supported by both the guide 
roller 11 and the second carrier plate guide roller 11' of the 
adjacent carrier plate 9'. The end portions 23, 24 are shaped 
such that the upper transport face 10 is substantially flat.
When the speed of both carrier plates 9 and 9' at the respective 
end portions 23, 24 in the conveying direction is similar there 
is no friction between the adjacent carrier plates 9 and 9' .
From the foregoing it will be clear that the invention provides 
a conveyor which is able to achieve a low resistance between the 
carrier plates and the guide during operation. Due to deviating 
normals to the first and second guide roller surfaces in the 
first and second contact locations, respectively, the conveyor 
provides a high driving efficiency.

The invention is not restricted to the above-described 
embodiments, which can be varied in a number of ways within the 
scope of the claims. For instance, the carrier plate may com­
prise a first guide roller having a substantially vertical axis 
of rotation and another guide roller having a horizontal axis of 
rotation perpendicular to the conveying direction so as to sup­
port the carrier plate upwardly only. The carrier plate and the 
guide may then comprise a well-known element preventing the car-
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rier plate from moving upwardly. A carrier plate comprising one 
guide roller whereas a second part of the carrier plate is 
slidably supported is also conceivable. Regarding the alterna­
tive embodiment with the diabolo-shaped guide roller the second

5 guide surface of the guide roller may be formed, for example, by 
only one flange which is disposed coaxially with the cylindrical 
guide roller instead of a diabolo-shape including two coaxial 
flanges. The third contact surface may then be formed by a 
slidable contact in the case when the carrier plate is lifted

10 upwardly.
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13 CLAIMS

1. A conveyor for conveying piece goods or the like through a helical path around a central 

axis in a vertical direction, comprising a frame which supports an endless conveyor belt which is 

movable along the helical path and driven by driving means in a conveying direction, said 

conveyor belt including carrier plates which are movably connected to each other, each having 

an upper transport face, said frame including at least a guide for guiding the carrier plates along 

the helical path, wherein at least a number of carrier plates comprise at least a guide roller 

rotatable about an axis of rotation having a component extending in a direction perpendicular to 

the transport face, said guide roller having at least a first guide roller surface which is in contact 

with a first guide surface of the guide in a first contact location, and a second guide roller surface 

which is in contact with a second guide surface on the guide in a second contact location , which 

first and second contact locations are spaced from each other, wherein the normal to the first 

guide roller surface in the first contact location deviates from the normal to the second guide 

roller surface in the second contact location such that the guide roller is supported by the guide 

upwardly and radially.

2. A conveyor according to claim 1, wherein the axis of rotation extends substantially 

perpendicular to the transport face.

3. A conveyor according to claim 1 or 2, wherein the normal to the first guide roller surface 

in the first contact location is substantially perpendicular to the axis of rotation.

4. A conveyor according to any one of the preceding claims, wherein the first contact location 

is positioned at the same location as or close to the second contact location in radial direction of 

the axis of rotation.

5. A conveyor according to any one of the preceding claims, wherein at least the second 

guide and guide roller surfaces are adapted such that the second contact location substantially 

forms a point contact.

6. A conveyor according to any one of the preceding claims, wherein the first guide roller 

surface is formed by a cylindrically shaped guide roller portion, whereas the first guide surface 

extends parallel to the axis of rotation in a plane perpendicular to the conveying direction, hence 

forming a line contact between the guide roller and the guide.

AH26(7020287_l):MLW



13

20
07

30
20

32
 

11
 Ja

n 
20

13 7. A conveyor according to claim 6, wherein the second guide surface is adjacent to the first 

guide surface extending obliquely downwards when viewed from the central axis to the axis of 

rotation.

8. A conveyor according to any one of the preceding claims, wherein the guide roller has a 

cylindrical shape and the guide has a trough-shaped cross section as seen in the conveying 

direction, wherein the guide is oriented such that the opening of the trough-shaped cross section 

receives the guide roller in radial direction of the axis of rotation, wherein a lower wall of the 

opening of the trough comprises said second guide surface, the bottom of the trough comprises 

the first guide surface and an upper wall of the trough opposite to the lower wall comprises a 

third guide surface for guiding the guide roller along the guide if the carrier plate is lifted 

upwardly in a direction parallel to the axis of rotation when the conveyor is in operation.

9. A conveyor according to any one of the claims 1 to 6, wherein the second guide roller 

surface is formed by at least a flange disposed coaxially with the guide roller which flange is 

adapted such that the second guide roller surface is adjacent to the first guide roller surface and 

extending obliquely upwardly when viewed in radial direction from the axis of rotation.

10. A conveyor according to claim 9, wherein the guide roller has a diabolo shape having a 

circumferential groove defined by an upper wall which comprises the second guide roller 

surface, a cylindrical bottom wall extending coaxially with the axis of rotation which bottom 

wall comprises the first guide roller surface, and a lower wall opposite to the upper wall which 

comprises a third guide roller surface for guiding the guide roller along the guide if the earner 

plate is lifted upwardly in a direction parallel to the axis of rotation when the conveyor is in 

operation.

11. A conveyor according to any one of the preceding claims, wherein said carrier plate is 

provided with at least a second guide roller spaced from the guide roller in a radial direction of 

the central axis, which second guide roller is adapted to be supported by and to roll along a 

second guide on the frame.

12. A conveyor according to claim 11, wherein the second guide roller has identical 

dimensions as the guide roller.
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13 13. A conveyor according to claim 11 or 12, wherein the carrier plate is mirror symmetrical, 

wherein a plane perpendicular to the upper transport face and parallel to the conveying direction 

forms the line of symmetry.

14. A conveyor according to any one of claims 1 to 10, wherein the carrier plate includes a 

single guide roller, and wherein the carrier plate is provided with a supported portion spaced 

from the axis of rotation of the guide roller, wherein the conveyor includes at least a second 

carrier plate adjacent to the carrier plate as seen in radial direction of the central axis, wherein 

the second carrier plate comprises at least a second carrier plate guide roller which is supported 

by a second carrier plate guide, and a supporting portion located in the proximity of the axis of 

rotation of the second carrier plate guide roller which supporting portion is in engagement with 

the supported portion of the carrier plate so as to support the supported portion of the carrier 

plate through the second carrier plate guide roller.

15. A conveyor substantially as hereinbefore described with reference to any one of the 

embodiments as that embodiment is shown in the accompanying drawings.

Dated 9 January 2013 

Specialty Conveyor B.V.

Patent Attorneys for the Applicant/Nominated Person 

SPRUSON & FERGUSON
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