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This invention relates to improvements in doctor backs 
and more particularly relates to an improved apparatus 
and method, compensating for temperature differences on 
the doctor back and maintaining the doctor back and 
associated doctor blade true. 

In the coating of paper webs, as the Web picks up a 
layer of coating material a doctor blade maintains the 
layer of coating material picked up on the web uniform. 
In order to assure a uniform coating across the Width 
of the web, the pressure between the web and the doctor 
blade must be uniform throughout the entire width of the 
web, and the blade and blade holder must be straight and 
true and parallel to the face of the back-up roll about 
which the web travels, 
Where the doctor back is subjected to a uniform ambi 

ent temperature, the blade holder may first be trued in 
the manner shown and described in an application Serial 
No. 139,939, filed September 22, 1961, by Arnold J. 
Schmidt and Irving J. Phillips on and entitled "System 
and Apparatus for Truing Doctor Blade Holders on Doc 
tor Backs.' 

Where, however, there are temperature differences in 
the doctor back or in the area surrounding the doctor 
back, which may occur during the coating operation, due 
to heat from the coating material, or to dope added to 
the coating material or from the drier or calender rolls 
in the immediate vicinity of the doctor back, and also 
due to the friction of the blade on the web as it travels 
about the back-up roll, stresses will be introduced in the 
doctor back tending to distort or bow the doctor back 
and therefore affect the trueness of the doctor blade and 
the uniformity of the layer of coating to be applied to 
the web. 
A principal cbject of the present invention is to over 

come these difficulties by providing a simple method and 
apparatus for compensating for temperature differences 
on the doctor back during the operation of the doctor 
back. 
A further object of the invention is to provide a sim 

ple and improved form of doctor, in which variations 
in temperature on the doctor back are compensated for 
by heating selected areas of the doctor back, to com 
pensate for variations in temperature in the region of 
the doctor back. 

till another object of the invention is to improve upon 
the doctor backs heretofore in use, particularly in the 
coating of paper webs traveling about back-up rolls, by 
internally heating the doctor back for the length thereof 
and at selected areas within the doctor back, to compen 
sate for variations in temperature on the doctor back. 
A still further object of the invention is to provide an 

improved form of doctor back having means contained 
therein for flowing heat energy along the doctor back 
in selected regions of the doctor back, to compensate for 
variations in temperature about the doctor back. 

Still another object of the invention is to provide an 
improved form of hollow doctor back in which the in 
terior of the doctor back is divided into compartments, 
and in which heat energy is admitted to selected com 
partment to flow therealong. 
These and other objects of the invention will appear 

from time to time as the following specification pro 
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2 
ceeds and with reference to the accompanying drawings 
wherein: 
FiGURE 1 is a diagrammatic view, diagrammatically 

showing a doctor back and doctor blade in operative 
association with a web passing about a back-up roll of 
a coating applicator, and illustrating one form in which 
my invention may be embodied; and 
FIGURE 2 is a diagrammatic view somewhat similar 

to FIGURE 1 and illustrating a modified form in which 
my invention may be embodied. 

In the embodiment of the invention illustrated in 
FIGURE 1 of the drawings, I have diagrammatically 
shown a web of paper 8, passing under a back-up roll 
it of a coating applicator. I have also shown a doctor 
blade 15 extending for the length of the back-up roll 
1i in close proximity to said back-up roll and the web 
of paper, for maintaining the coating on the web uniforn 
in thickness throughout the width of the web, in a con 
ventional manner. 
The doctor blade 5 is a part of a doctor assembly 

consisting generally in a doctor back 6 supported at 
its opposite ends on trunnions 7 for adjustable move 
ment about an axis extending longitudinally of the doc 
tor back. The doctor back 6 and blade 15 are held 
in position and adjustably moved about the trunnions 
37 to bring the doctor blade 45 to the required spacing 
with respect to the web of paper 10, by suitable adjust 
ing mechanism, which may be of any well known form 
and is no part of the present invention, so need not here 
in be shown or described further. 
The doctor back 15 is shown as being in the form of 

a hollow beam, generally rectangular in cross-section, 
except for an outwardly flared front wall 19, terminating 
at a bottom face 29 of a blade holder 21 extending for 
the length of the doctor back. The blade holder 21 also 
has a rear face 22 abutting the forward end of a top 
wall 23 of the doctor back, and with the face 20 of the 
blade holder 21 closing the top advance side of the doc 
tor back. 
The doctor back 16 is shown in FIGURE 1 as having 

a vertical divider plate 24 extending along the hollow 
inner side thereof from one end thereof to the other and 
intermediate the ends of a bottom plate 28 of said doctor 
back. The partition 24 is abutted by partitions 25 and 
26, extending horizontally from opposite vertical faces 
thereof, intermediate the ends thereof, and dividing the 
interior of the doctor back into four compartments 27a, 
27b, 27.c and 27d extending therealong for the length 
thereof. The partitions 24, 25 and 26 may be welded 
or otherwise secured to each other, and may also be 
welded or otherwise secured to the hollow interior por 
tion of the doctor back 16 to provide water tight com 
partments extending along said doctor back for the 
length thereof. 
The blade holder 25 has a rear face 29 engaged by the 

blade 15 and terminating at its lower end portion in a 
recess 30 and shoulder 32, forming a socket and support 
for a clamping bar 33. The clamping bar 33 has a for 
wardly facing shouldered recess 35 along which the blade 
15 fits. The blade 5 has parallel spaced arcuate ribs 
extending along the forward face thereof, having inter 
engagement with the rear face 29 of the blade holder 21. 
The clamping bar 33 may clamp the blade 15 to the blade 
holder 21 in a conventional manner which is no part of 
the present invention so need not herein be shown or 
described. 

Referring now in particular to the means for com 
pensating for temperature differences to which the doctor 
back is subjected, and preventing bowing or deflection 
of the doctor back due to differences in temperature on 
the doctor back, the compartments 27a, 27b, 27.c and 27d 
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have pipes 37a, 37b, 37c and 37d respectively leading 
thereinto through an end wall 39 of the doctor back. 
The pipes 37a, 37b, 37c and 37d are connected with a 
valve 40, which may be connected with a source of heat 
such as steam or any other high temperature liquid or 
gas. The valve 40 may be a four-way valve of a con 
ventional form operable to supply heat energy to the four 
compartments 27a, 27b, 27.c and 27d independently or 
simultaneously of each other. 

Thus, when the compartment 27a closed by the blade 
holder 2 is subjected to high temperature conditions, 
and the other compartments 27b, 27.c and 27d are sub 
jected to lower temperature conditions, heat energy may 
be admitted into one or more of the compartments 27b, 
27c or 27d, to effect the expansion of the doctor back 
subjected to normal temperatures at the rate of eXpan 
sion of the portion doctor back subjected to external 
high temperature conditions. 
The expansion of the section of the doctor back Sub 

jected to high temperature conditions may thus be con 
pensated for and the temperature of the balance of the 
doctor back may be raised to the extent necessary to 
force the doctor back to return to its true condition. 
The differences in temperature on the various faces of 

the doctor back may also be compensated for by ad 
mitting cold liquid or gas into the compartment 27a at 
a temperature sufficient to maintain the temperature of 
the doctor back uniform throughout its cross-section, 

In FIGURE 1, I have shown a one-way valve 42 con 
nected to a source of cold for supplying cold liquid or 
gas to the pipe 37a leading into the compartment 27 a to 
cool the temperature of the compartment 27a to the tem 
peratures of the compartments 27b, 27.c and 27d and to 
maintain the temperature across the doctor back uniform 
throughout the cross-section thereof. 

should also be understood that where the ambient 
temperature to which the doctor back is subjected is uni 
form and the doctor back may be distorted, due to deflec 
tion under its weight, or pressure on the doctor back, 
that hot liquid or gas may be admitted into appropriate 
compartments 27a and 27b to bring the doctor back to 
its true form. 

It should here be understood that while heat energy 
in the form of liquid or gas may be supplied to the Se 
lected compartments 27a, 27b, 27.c and 27d at one end 
thereof, and flow out of the compartments through the 
opposite ends thereof, that the compartments may also 
be individually heated by electrically energized means, 
such as resistor heaters, if desired. 

In the form of the invention shown in FIGURE 2, the 
doctor back A6, blade holder 21, blade 25 and clamping 
bar 33 are the same as in the form of the invention ill 
lustrated in FIGURE 1. The same part numbers will be 
applied to the same parts in FIGURE 2 that were ap 
plied to FIGURE 1. 

In the form of the invention illustrated in FIGURE 2, 
I have shown three pipes 43, 44 and 45 entering the doc 
tor back adjacent one end thereof, and extending for the 
length thereof. Heated liquid or gas may be supplied 
to the pipes 43, 44 and 45 under the control of a valve 
46, either individually or simultaneously, in accordance 
with the requirement for the heat required to bring the 
doctor back 6 and blade 5 to its true form where it 
has become distorted by uneven temperatures thereon. 
The three way valve 46 may be of a type that will ad 

mit hot liquid or gas to a selected pipe 43, 44 and 45 or 
to all three pipes at the same time. 
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tending along the hollow interior of the doctor back and 
effect the operation of said valve as for example, to ef 
fect the flow of hot liquid or gas into the compartments 
27b, 27c, and 27d in accordance with the requirements 
for compensating for distortion of the doctor back by 
elevated temperatures in compartment 27a and the region 
of Said compartment. Cold air with liquid may also be 
admitted into the compartment 27a under the control of 
the sheet caliper or thickness measuring device in a suit 
able manner. 

It may be seen from the foregoing that I have pro 
vided a simple method and apparatus for compensating 
for temperature differences within and along a doctor 
back, caused by heating of the doctor back by the coat 
ing material or dope added thereto, or the adjacent drier 
or calender roll or friction of the doctor blade on the 
Web being coated, and that the doctor back and blade 
may be trued during operation of the doctor by simply 
equalizing the heat along and within the doctor back, to 
bring the doctor back up to and to maintain the doctor 
back at a uniform temperature throughout its cross-sec 
tion for the length thereof. 

It should further be understood that while I have 
shown and described the invention in connection with 
doctors used on coating machines, that the invention 
may also be applied to doctors used on presses, dryers 
and calender rolls or other similar applications. 
While i have herein shown and described several forms 

in which my invention may be embodied, it should be 
understood that various other variations and modifica 
tions in the invention may be attained without departing 
from the spirit and scope of the novel concepts thereof, 

~ as defined by the claims appended hereto. 
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It should here be understood that while I have de 
scribed the distortion compensating means of the present 
invention as being manually controlled, that it may 
readily be automatically controlled by the signals created 
by a sheet caliper or thickness measuring device (not 
shown). The sheet caliper or thickness measuring de 
vice may signal the control valve controlling the admis 
sion of liquid or gas to the compartments or pipes ex 

I claim as my invention: 
1. A doctor back comprising: 
(a) an elongated hollow body closed at its ends, 
(b) a. blade holder extending along said body and 

projecting therefrom, 
(c) a doctor blade clamped to said blade holder and 
extending therealong and projecting therefrom, 

(d) means providing for heat transfer along a plu 
rality of areas, each extending along the length of 
said hollow body, 

(e) and means selectively operable to vary the heat 
transfer in Selected of said areas. 

2. A doctor comprising: 
(a) an elongated hollow body closed at its ends, 
(b) a blade holder extending along said body and 

projecting therefrom, 
(c) a doctor blade clamped to said blade holder and 

extending therealong, 
(d) internal partitions extending along the hollow in 

terior of said body for Substantially the length there 
of and dividing said body into a plurality of ad 
Jacent compartments one of which extends along 
Said blade holder, 

(e) and means for heating selected of said compart 
ments remote from said blade holder to compensate 
for temperature rises in the compartment extend 
ing along said blade holder. 

3. A doctor comprising; 
(a) an elongated hollow body closed at its ends, 
(b) a blade holder extending along said body and 

projecting therefrom, 
(c) a doctor blade clamped to said blade holder and 
extending therealong, 

i(d) internal partitions extending along the hollow in 
terior of Said body for substantially the length there 
of and dividing said body into a plurality of ad 
jacent compartments, 

(e) one of Said compartments extending along said 
doctor blade holder and being in association there 
with, 

(f) and means for cooling said compartment extend 
ing along the blade holder to the temperature of 
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the other of said compartments to maintain the 
temperature of said doctor back uniform throughout 
the cross-sectional area thereof. 

4. A doctor comprising; 
(a) an elongated hollow body closed at its ends, 
(b) a blade holder extending along said body and 

projecting therefrom, 
(c) a doctor blade clamped to said blade holder and 
extending therealong, 

(d) internal partitions extending along the hollow in 
terior of said body for substantially the length there 
of and dividing said body into a plurality of ad 
jacent compartments one of which extends along 
said blade holder, 

(e) and means for flowing heated fluid through selected 
of said compartments remote from said blade holder 
to maintain the temperature of said doctor back 
uniform throughout the cross-sectional area thereof. 

5. A doctor comprising; 
(a) an elongated hollow body closed at its ends, 
(b) a blade holder extending along said body and 

projecting therefrom, 
(c) a doctor blade clamped to said blade holder 
and extending therealong, 

(d) internal partitions extending along the hollow in 
terior of said body for substantially the length there 
of and dividing said body into at least four adjacent 
compartments, 

(e) means for heating at least three of said compart 
iments and for cooling the fourth of said compart 
ments, to maintain the temperature of said doctor 
back uniform throughout the cross-sectional area 
thereof. 
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6. A doctor comprising; 
(a) an elongated hollow body closed at its ends, 
(b) a blade holder extending along said body and 

projecting therefrom, 
(c) a doctor blade clamped to said blade holder 
and extending therealong, 

(d) a plurality of pipes extending along the hollow 
interior portion of said body along regions remote 
from said blade holder, 

(e) and means for Supplying heated fluid to selected 
of said pipes and flowing heated fluid therethrough. 

7. A doctor comprising; 
(a) an elongated hollow body closed at its ends, 
(b) a blade holder extending along said body and 

projecting therefrom, 
(c) a doctor blade clamped to said blade holder 
and extending therealong, 

(d) a plurality of pipes extending along the hollow 
interior portion of said body along regions remote 
from said blade holder, 

(e) a control valve having connection with a source 
of heat and having connection with said pipes and 
operable to effect the flow of heated fluid through 
selected of said pipes, to maintain the temperature 
of said doctor back uniform throughout the cross 
sectional area thereof. 
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