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(57) ABSTRACT 

A doctor assembly is disclosed for use in a paper-making 
machine. The doctor assembly includes a doctor blade holder 
into which a doctor blade may be inserted and the doctor 
blade holder includes a pressure plate, pressure adjustment 
system, a Support tray, and a bracket in accordance with an 
embodiment. The pressure plate is for Supporting and align 
ing the doctor blade in a cross machine direction for applica 
tion to a machine roll. The pressure adjustment system is for 
adjusting the pressure applied to the machine roll by the 
doctor blade, said pressure adjustment means including at 
least one fluid reservoir having a wall that contacts the pres 
Sure plate. The Support tray for Supporting the at least one 
fluid reservoir, and the Support tray includes at least one 
bracket alignment feature. The bracket is attached to the 
Support tray for pivotal attachment to the pressure plate. The 
bracket includes at least one tray alignment feature that is 
coupled to the bracket alignment feature of the Support tray to 
provide proper alignment of the bracket with respect to the 
Support tray. 
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DOCTOR BLADE HOLDER PERMITTING 
EFFICIENTASSEMBLY OF DOCTOR 
ASSEMBLES AND REPLACEMENT OF 

DOCTOR BLADES 

PRIORITY 

0001. This application claims priority to U.S. Provisional 
Patent Application Ser. No. 60/838,117 filed Aug. 16, 2006. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. This invention generally relates to doctors used in 
papermaking machines, and relates in particular to an 
improved doctor blade holder that is readily separable from 
and attachable to the doctor blade and removable from the 
papermaking machine for cleaning, inspection and repair. 
0004 2. Description of the Prior Art 
0005 Papermaking machines typically include a series of 
large rotating cylinders that variously form, Squeeze and dry 
paper during its manufacture. The Surfaces of these cylinders 
attract debris from the manufacturing process that must be 
removed to maintain product quality and process stability. 
Cleaning these roll Surfaces is accomplished using devices 
commonly known as doctor assemblies. A doctor assembly 
typically includes a doctor blade, a doctor blade holder and 
the doctorback. The doctor blade should be perfectly flat, 
straight and have its longest axis parallel with the associated 
roll axis, and its composition must be compatible with the roll 
to be doctored. 
0006. The blade holder in concert with the doctor blade 
should exert a uniform designated load pressure on the roll 
surface. The blade holder holds the blade firmly against the 
roll, accommodates roll irregularities, and within limits, com 
pensates for thermal expansion. The doctor back serves as the 
support structure for the doctor blade holder, and may be 
pivotally mounted on an axis that is also parallel with the roll 
axis. A loading mechanism may also be employed to bias the 
doctor blade against the roll. 
0007. In certain doctor assemblies, the blade holder may 
further include a top pressure plate (which holds the doctor 
blade), that is pivotally coupled to the doctor back via mount 
ing hardware. The axis of rotation of this pivotal attachment is 
also parallel with the axis of rotation of the roll. The system 
may further include loading and unloading pneumatically 
controlled tubes on either side of the axis of rotation of the 
pivotal attachment of the top pressure plate to the mounting 
hardware attached to the doctor back. The loading and 
unloading tubes are for selectively advancing the doctor blade 
toward or away from the roll. 
0008 For example, U.S. Pat. No. 5,980,692 discloses a 
doctor assembly 10 that includes a doctor blade 14 that is 
attached to a blade holder 16 that is coupled to a doctor back 
18 for doctoring a roll 12 as shown in FIG.1. The doctor back 
18 is pivotally coupled (about axis A2) to a loading mecha 
nism 20. The blade holder 16 also includes fluid actuated 
unloading and loading tubes 30 and 32 respectively on either 
side of a pivotal attachment (A3) of a top pressure plate 34 (to 
which the doctor blade 14 is attached) to mounting hardware 
that is coupled to the doctor back 18 as further shown in FIG. 
2 

0009. The tubes 30 and 32 are supported by a tray 26 that 
holds the tubes in place, bracket 28 is attached to the tray 26, 
and the tray 26 is attached to the shelf 50 via fasteners that 
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pass through holes provided in the tray 26. A depending 
bracket 36 that is welded or bolted to the top pressure plate 34 
is pivotally attached to the bracket 28 as shown at A3 in FIG. 
2. The bracket 28 is typically welded to the tray26. Due to the 
harsh papermaking environment, tube trays are typically con 
structed of corrosion resistant materials, typically a 300 series 
stainless steel. 
0010 Assembling the blade holder 16, however, is a labo 
rious process requiring great care in alignment and welding of 
the several brackets. There is a need, therefore, for an 
improved tube tray for a blade holder for a doctor blade 
assembly that is more efficient and economical to assemble. 

SUMMARY 

0011. The invention provides a doctor assembly for use in 
a paper-making machine. The doctor assembly includes a 
doctor blade holder into which a doctor blade may be 
inserted, and the doctor blade holder includes a pressure 
plate, pressure adjustment system, a Support tray, and a 
bracket. The pressure plate is for Supporting and aligning the 
doctor blade in a cross machine direction for application to a 
machine roll. The pressure adjustment system is for adjusting 
the pressure applied to the machine roll by the doctor blade, 
said pressure adjustment means including at least one fluid 
reservoir having a wall that contacts the pressure plate. The 
Support tray Supports the fluid reservoir, and the Support tray 
includes at least one bracket alignment feature. The bracket is 
attached to the support tray for pivotal attachment to the 
pressure plate. The bracket includes at least one tray align 
ment feature that is coupled to the bracket alignment feature 
of the Support tray to provide proper alignment of the bracket 
with respect to the Support tray. 
0012. In accordance with further embodiments, the Sup 
port tray may be formed of a fiber reinforced composite, and 
the bracket alignment feature of the Support tray may include 
either a channel or opposing retaining protrusions. In accor 
dance with further embodiments, the support tray may further 
include an integral Strip on an underside of said tray opposing 
the bracket alignment feature. The integral strip may extend 
in the cross-machine direction and be configured for attach 
ment to a mounting plate coupled to a doctorback. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0013 The following description may be further under 
stood with reference to the accompanying drawings in which: 
0014 FIG. 1 shows an illustrative diagrammatic side view 
of a doctor assembly in accordance with the prior art; 
0015 FIG. 2 shows an illustrative diagrammatic view of 
an enlarged view of the blade holder illustrated in FIG. 1; 
0016 FIGS. 3A and 3B show illustrative sectional views 
of a tray and mounting bracket system in accordance with an 
embodiment of the present invention; 
0017 FIGS. 4A and 4B show illustrative sectional views 
of a tray and mounting bracket system in accordance with 
another embodiment of the present invention; 
0018 FIG. 5 shows an illustrative sectional view of a tray 
and mounting system in accordance with a further embodi 
ment of the present invention; 
0019 FIG. 6 shows an illustrative isometric view of the 
tray and mounting system shown in FIG. 5; and 
(0020 FIGS. 7-12 show illustrative sectional views of tray 
and mounting systems in accordance with further embodi 
ments of the present invention. 
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0021. The drawings are shown for illustrative purposes 
only and are not to scale. 

DETAILED DESCRIPTION OF THE 
ILLUSTRATED EMBODIMENTS 

0022 Conventional tube trays are typically formed of 
stainless steel. The tube tray brackets and mounting Strips are 
typically welded to the tray and are spaced uniformly along a 
line parallel to the tray centerline. 
0023. It has been discovered, however, that a tube tray for 
a doctor assembly blade holder may be constructed of corro 
Sion-resistant polymeric materials in accordance with an 
embodiment of the invention that replaces the stainless steel 
tray. In accordance with certain embodiments, the invention 
provides for alignment features on the tray, and in accordance 
with further embodiments, the invention provides an inte 
grated tray design that includes the brackets and tray in a 
single formed shape. 
0024. The tray of certain embodiments may be manufac 
tured from a high strength, corrosion-resistant fiber rein 
forced polymeric composite (FRC) material such as, for 
example, vinylester, epoxy, or other thermoset orthermoplas 
tic resins that contain reinforcement material Such as fiber 
glass. The FRC materials may be specifically engineered to 
provide the required mechanical strength and toughness, 
chemical resistance, and high-temperature endurance. As 
engineering resins continue to evolve it is conceivable that 
Some time in the future, no reinforcement material may be 
required, with the engineered resin having the capability to 
match the duty requirement(s) in its un-reinforced form. An 
integrated design has the added advantage relative to the 
conventional stainless steel tray of reducing assembly errors, 
assembly time and overall cost. 
0025 Inaccordance with a first embodiment of the present 
invention, and as shown in FIGS. 3A and 3B, a fiber rein 
forced composite (FRC) tray 60 is provided with a central 
channel 62 running along its entire length. The channel 62 
serves to receive and align separately manufactured brackets 
64 that serve to pivotally Support a top plate carrying the 
doctor blade. The channel 62 serves to precisely align each 
bracket 64 as it is attached to the tray 60. A rod may be 
positioned within an aperture 66 in the bracket 64. The chan 
nel 62, therefore, provides an alignment feature that may be 
matched to the underside alignment shape of each bracket 64. 
0026. In accordance with another embodiment as shown 
in FIGS. 4A and 4B, the invention provides a support tray 70 
formed of FRC material that includes mutually opposing 
spaced-apart hook-shaped shoulders 72 defining a channel 74 
for receiving and aligning a separately manufactured bracket 
76. A rod may be positioned within an aperture 78 in the 
bracket 76. In this embodiment, the alignment features 72 of 
the tray mate with the alignment features on the underside of 
the bracket 76. 
0027. In accordance with a further embodiment of the 
invention, a blade holder may include a tray 80 of FRC 
material that includes integrally formed brackets 82 as shown 
in FIGS. 5 and 6. Each bracket includes an aperture 84 for 
receiving a rod. The tray also includes mounting holes 86 for 
receiving bolts for attaching the tray to a mounting Strip or 
other structure coupled to a doctor back. 
0028. In the embodiment shown in FIG. 7, a blade holder 
assembly 90 includes a tray92 having a channel 94 for receiv 
ing a bracket as discussed above in connection with FIGS. 3A 
and 3B, as well as a sliding dovetail joint comprised of an 
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integrally formed dovetail strip 96 designed to coactin sliding 
mechanical inter-engagement within a dovetail Socket 98 cut 
into a mounting plate 100 secured to the doctorback 102. The 
channel 94 serves as a bracket alignment feature, and the Strip 
96 extends in the cross-machine direction and is configured 
for attachment to a mounting plate coupled to a doctorback. 
0029. In the embodiment shown in FIG. 8, a blade holder 
assembly 110 may include a tray 112 having an integrally 
formed bracket 114 having an aperture 116 (as discussed 
above with reference to FIGS. 5 and 6), as well as an inte 
grally formed mounting strip 118 (as discussed above with 
reference to FIG. 7). In the embodiment shown in FIG. 9, a 
blade holder assembly 120 may include a tray 122 having a 
channel 124 (as discussed above in connection with FIGS.3A 
and 3B), as well as an integrally formed dovetail mounting 
strip 126 (as discussed above with reference to FIG. 7). The 
tray 122 also includes embedded strengthening material 128 
within the strip and tray for added strength and stiffness. The 
strengthening material may include, for example, a metal or 
very stiff polymeric or ceramic material. The channel 124 
serves as a bracket alignment feature, and the strip 126 
extends in the cross-machine direction and is configured for 
attachment to a mounting plate coupled to a doctorback. 
0030. In the embodiment shown in FIG. 10, a blade holder 
assembly 130 includes a tray 132 having an integrally formed 
channel 134 for receiving a bracket 136, as well as having an 
integrally formed pair of opposing rails 140,142 for receiving 
a dovetail mounting strip of a mounting plate 144. A rod is 
received in an aperture 138 of the bracket 136 as discussed 
above with reference to the above embodiments. The bracket 
136 is affixed to the tray 132 via a fastener 135 which threads 
into an insert 137 which has been placed into the tray 132. 
0031. In the embodiment shown in FIG. 11, a blade holder 
assembly 150 includes a tray 152 having an integrally formed 
pair of opposing rails 154 for receiving a dovetail mounting 
strip of a bracket 156 having an aperture 158. The tray 152 
also includes a pair of opposing rails 160, 162 for receiving a 
dovetail mounting strip of a mounting plate 164. The bracket 
156 is affixed to the tray 152 via a fastener 155 which threads 
into an insert 157 which has been placed into the tray 152. 
0032. In the embodiment shown in FIG. 12, a blade holder 
assembly 170 includes a tray 172 having an integrally formed 
bracket 174 having an aperture 176, and includes a pair of 
opposing rails 178, 180 for receiving a dovetail mounting 
strip of a mounting plate 182. 
0033. Each of the embodiments of the tray of FIGS. 3A, 
3B, 4A, 4B and 5-12 may be used in place of the correspond 
ing tray of FIGS. 1 and 2 as part of a doctor assembly for a 
paper-making machine. 
0034. The FRC trays of the present invention are prefer 
ably pultruded from a composite of reinforcing fibers and a 
suitable resin matrix. The fibers are preferably in continuous 
lengths, and may be glass, carbon, ceramic, aramid, rayon, 
polyester, basalt, or combinations thereof in any proportion. 
The resin matrix may be a vinylester, epoxy, or other thermo 
set or thermoplastic resins. Both the choice of fiber and resin 
depend on the tray's intended operating environment. A typi 
cal choice is a vinylester resin reinforced with fiberglass. 
0035. The resins may also be reinforced with discrete par 

ticles, organic or inorganic, and mixtures thereof in any pro 
portion. Examples of organic particles being carbon, an ara 
mid compound, and mixtures thereof in any proportion. 
Discrete inorganic particles may also be employed, examples 
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being clay, calcium carbonate, talc, glass, gas-filled particles, 
and mixtures thereof in any proportion. 
0036. The FRC trays of the present invention may also be 
formed using other plastic forming techniques such as, but 
not limited to extrusion, injection molding orthermoforming. 
If additional strength is needed at the bracket locations, 
brackets made from higher strength material Such as type 316 
stainless steel could be inserted into or attached to the tray 
during its formation. Metal reinforcing elements may also be 
molded in situ at strategic locations within the trays The FRC 
trays of the present invention are attached to the doctor back 
in the same manner and using similar fasteners as for the 
conventional design. The remaining portions of the holder 
assembly attach to the FRC tray in the same manner and using 
the same components. 
0037. The embodiments of the present invention have the 
advantage of simplified construction while maintaining 
strength and corrosion resistance appropriate to the many 
different paper-making environments. The simplified con 
struction and composite materials allow savings in material 
costs and assembly time. 
0038. Those skilled in the art will appreciate that numer 
ous modifications and variation may be made to the above 
disclosed embodiments without departing from the spirit and 
Scope of the invention. 
What is claimed is: 
1. A doctor assembly for use in a paper-making machine, 

said doctor assembly including a doctor blade holder into 
which a doctor blade may be inserted, said doctor blade 
holder comprising: 

a pressure plate for Supporting and aligning the doctor 
blade in a cross machine direction for application to a 
machine roll; 

pressure adjustment means for adjusting the pressure 
applied to the machine roll by the doctor blade, said 
pressure adjustment means including at least one fluid 
reservoir having a wall that contacts said pressure plate; 

a Support tray for Supporting said fluid reservoir, said Sup 
port tray including at least one bracket alignment fea 
ture; and 

a bracket attached to said Support tray for pivotal attach 
ment to said pressure plate, said bracket including at 
least one tray alignment feature that is coupled to said 
bracket alignment feature of said Support tray to provide 
proper alignment of said bracket with respect to said 
Support tray. 

2. The doctor assembly as claimed in claim 1, wherein said 
bracket alignment feature of said Support tray includes a 
channel that extends in the cross-machine direction. 

3. The doctor assembly as claimed in claim 1, wherein said 
bracket alignment feature of said Support tray includes a pair 
of mutually opposing retaining protrusions that extend in the 
cross-machine direction and retain the bracket therebetween. 

4. The doctor assembly as claimed in claim 1, wherein said 
Support tray is formed of a polymeric material. 

5. The doctor assembly as claimed in claim 1, wherein said 
support tray is formed of a fiber reinforced composite. 

6. The doctor assembly as claimed in claim 5, wherein said 
fiber reinforced composite includes any of glass, carbon, 
ceramic, aramid, rayon, polyester, and basalt. 

7. The doctor assembly as claimed in claim 1, wherein said 
Support tray further includes an integral Strip on an underside 
of said tray opposing said bracket alignment feature, said 
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integral strip extending in the cross-machine direction and 
being configured for attachment to a mounting plate coupled 
to a doctorback. 

8. The doctor assembly as claimed in claim 7, wherein said 
integral strip includes a reinforcement material. 

9. A doctor assembly for use in a paper-making machine, 
said doctor assembly including a doctor blade holder into 
which a doctor blade may be inserted, said doctor blade 
holder comprising: 

a pressure plate for Supporting and aligning the doctor 
blade in a cross machine direction for application to a 
machine roll; 

pressure adjustment means for adjusting the pressure 
applied to the machine roll by the doctor blade, said 
pressure adjustment means including a least one fluid 
reservoir having a wall that contacts said pressure plate; 

a Support tray for Supporting said fluid reservoir, said Sup 
port tray including an integral bracket for pivotal attach 
ment to said pressure plate. 

10. The doctor assembly as claimed in claim 9, wherein 
said Support tray is formed of a polymeric material. 

11. The doctor assembly as claimed in claim 9, wherein 
said support tray is formed of a fiber reinforced composite. 

12. The doctor assembly as claimed in claim 11, wherein 
said fiber reinforced composite includes any of glass, carbon, 
ceramic, aramid, rayon, polyester, and basalt. 

13. The doctor assembly as claimed in claim 9, wherein 
said Support tray further includes an integral Strip on an 
underside of said tray opposing said integral bracket, said 
integral strip extending in the cross-machine direction and 
being configured for attachment to a mounting plate coupled 
to a doctorback. 

14. The doctor assembly as claimed in claim 13, wherein 
said integral strip includes a metal reinforcement material. 

15. A doctor assembly for use in a paper-making machine, 
said doctor assembly including a doctor blade holder into 
which a doctor blade may be inserted, said doctor blade 
holder comprising: 

a pressure plate for Supporting and aligning the doctor 
blade in a cross machine direction for application to a 
machine roll; 

pressure adjustment means for adjusting the pressure 
applied to the machine roll by the doctor blade, said 
pressure adjustment means including two separate fluid 
reservoirs, each of which has a wall that contacts said 
pressure plate; 

a Support tray for Supporting said fluid reservoirs, said 
Support tray including at least one bracket alignment 
feature formed of a fiber reinforced composite; and 

a bracket attached to said Support tray for pivotal attach 
ment to said pressure plate between the two separate 
fluid reservoirs, said bracket including at least one tray 
alignment feature that is coupled to said bracket align 
ment feature of said Support tray to provide properalign 
ment of said bracket with respect to said Support tray. 

16. The doctor assembly as claimed in claim 15, wherein 
said bracket alignment feature of said Support tray includes a 
channel that extends in the cross-machine direction. 

17. The doctor assembly as claimed in claim 15, wherein 
said bracket alignment feature of said Support tray includes a 
pair of mutually opposing retaining protrusions that extend in 
the cross-machine direction and retain the bracket therebe 
tWeen. 
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18. The doctor assembly as claimed in claim 15, wherein 
said fiber reinforced composite includes any of glass, carbon, 
ceramic, aramid, rayon, polyester, and basalt. 

19. The doctor assembly as claimed in claim 15, wherein 
said Support tray further includes an integral Strip on an 
underside of said tray opposing said bracket alignment fea 
ture, said integral strip extending in the cross-machine direc 
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tion and being configured for attachment to a mounting plate 
coupled to a doctorback. 

20. The doctor assembly as claimed in claim 19, wherein 
said bracket alignment feature of said Support tray include a 
dovetail mounting strip for engaging mutually opposing 
retaining portions of a mounting plate. 

c c c c c 


