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METERING BAR 

FIELD OF THE INVENTION 

Metering bars for metering coatings on webs of paper 
making machine, or paper finishing machine. 

BACKGROUND, SUMMARY AND ADVANTAGES 
OF INVENTION 

Metering bars have been in common use for metering 
coating on a web as the freshly coated web passes 
thereover. The present-day coaters are becoming in 
creasingly wider with the result that the bar tends to sag 
or de?ect horizontally. This limits the width of the ma 
chine or where a wider machine is required, makes it 
advantageous to correct for de?ection in either vertical 
or horizontal planes. - 

Such metering units have made some provision for 
heating or cooling the metering rod holder in accor 
dance with the temperature of the coating material. 
These provisions, however, have not been satisfactory, 
due to leakage, many times caused by deflection of the 
bar. 

In carrying out our present invention, we control the 
temperature of the metering bar holder and metering 
rod carried thereby by a ?uid, gas or electric heat, and 
where the control is by a ?uid which may be steam, liq 
uid or gas, we provide a continuous manifold recessed 
in the metering bar holder with no joints in the mani 
fold and spaced from the holder so as to be unaffected 
by de?ection thereof. The space between the manifold 
and holder is then filled with a heat transfer cement re 
taining the manifold to the holder and transferring the 
heat of the ?uid passing through the manifold to the 
rod holder and metering rod carried thereby. The heat 
transfer ?uid is conducted to and from the manifold by 
fittings near the ends of the rod holder and unaffected 
by horizontal or vertical deflection of the holder. 
We also mount the rod holder at its ends and control 

horizontal and vertical de?ection of the rod by jack 
screws rigidly supported in a de?ection correction 
frame and positioned to have jacking engagement with 
the bottom and sides of the rod holder, to correct de 
?ection thereof in a vertical plane and to maintain the 
rod holder straight in a horizontal plane, or to de?ect 
the rod holder horizontally under certain circum 
stances. 

The advantages of the present invention, therefore, 
are that the coating rod holder may extend for the 
width of a web and maintain the rod clean by heating 
or cooling the rod holder and rod supported thereon. 
A further advantage of the invention is the provision 

ofa coater bar assembly in which the bar is maintained 
clean and differences in temperature of the coating are 
compensated for by means of a fluid or gas passed 
through a conduit or manifold recessed in the rod 
holder, and unbroken throughout its entire length, and 
held to the rod holder within‘ the marginal limits thereof 
by a heat transfer cement. 
Another advantage of the invention is the mounting 

of the rod holder at its ends and the correction of de 
?ection of the rod holder and rod by the use of jack 
screws engaging the mounting means for the rod 
holder. 
A still further advantage of the invention is the sup 

port of the rod holder carrying the metering rod at its 
ends and the arrangement of the support means there 
for to correct for horizontal and vertical de?ection of 
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2 
the rod, to maintain the plane of the web engaging sur 
face of the rod in a predetermined straight line plane, 
but to accommodate horizontal de?ection of the rod as 
required for certain coating conditions. 
A principal object of the present invention, there 

fore, is to provide a metering bar for metering coating 
on a web in which a rod holder extending transversely 
of the web forms a support for the metering rod and is 
arranged to maintain the temperature of the coating to 
keep the coating in a ?uid state and to crown the me 
tering rod vertically as well as correct for horizontal de 
?ection of the rod. 
Other objects, features and advantages of the inven 

tion will be readily apparent from the following de 
scription of a preferred embodiment thereof, taken in 
conjunction with the accompanying drawings, although 
variations and modifications may be effected without 
departing from the spirit and scope of the novel con 
cepts of the disclosure. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a fragmentary view in side elevation ofa me 
tering bar assembly constructed in accordance with the 
principles of the present invention, with certain parts 
removed. 
FIG. 2 is a cross sectional view taken substantially 

along line 11-" of FIG. 1 and illustrating the rod holder 
and jack means for correcting horizontal and vertical 
de?ection of the rod holder and metering rod carried 
thereby. 
FIG. 3 is a sectional view taken substantially along 

line III--III of FIG. 1 illustrating the use of pull screws 
to aid in the correction of de?ection of the rod holder. 
FIG. 4 is a fragmentary sectional view of the rod 

holder, illustrating a different form of metering rod 
from that shown in FIGS. 2 and 3. 
FIG. 5 is a fragmentary sectional view of the rod 

holder illustrating still another form of metering rod 
that may be used. 
FIG. 6 is a fragmentary plan view of a form of meter 

ing rod wound by fine wire. 
FIG. 7 is a fragmentary sectional view showing the 

metering rod of FIG. 6 carried by the rod holder. 
FIG. 8 is a fragmentary partial sectional view in side 

elevation illustrating a form of detachable mounting bf 
the rod to the rod holder at one end of the rod and illus 
trating a drive for rotating the rod where required. 
FIG. 9 is a fragmentary view in side elevation illus 

trating the mounting of the opposite end of the rod 
from that shown in FIG. 8. 

DESCRIPTION OF PREFERRED EMBODIMENT OF 
INVENTION ' 

In FIGS. 1, 2 and 3 of the drawings, we have shown 
a metering bar assembly 10 extending beneath and 
transversely of the coated web 11, and carrying a me 
tering rod 12 having metering engagement with the un 
derside of the coated web. The metering bar assembly 
includes a rod holder 13 having converging upper sides 
terminating into an upwardly opening recess 15, gener 
ally conforming to and forming a support for the meter 
ing rod 12 as will hereinafter more clearly appear as 
this ‘ speci?cation proceeds. The rod holder 13 is 
mounted at each end on a block 16 (FIG. 1) mounted 
on the top of and extending inwardly from a mounting 
block 17 secured to the main frame (not shown) of the 
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coater, as by bolts 18, to support the metering bar 
holder to extend transversely of the web 11. 
Mounted at their opposite ends on the mounting 

block 17 in spaced relation with respect to opposite 
sides of the rod holder 13 are de?ection correcting 
plates 19, extending in parallel relation with respect to 
each other along, and downwardly of opposite parallel 
sides 20 of the rod holder, and forming reaction means 
for the de?ection correcting means for the rod holder. 
The de?ection correction plates may be mounted at 
their opposite ends on the insides of the mounting 
blocks 17, to extend therebetween, as by welding, or in 
any other suitable manner. 
The de?ection correction plates 19 are connected 

together intermediate their ends and at their lower end 
portions at intervals by pressure pads 21, which may be 
welded or otherwise secured thereto. The pressure 
pads 21 may be threaded vertically and have de?ection 
correcting jack screws 23 threaded therein and abut 
ting the underside of a plate 24, extending along the 
bottom of the rod holder 13, and closing a downwardly 
opening recess or passageway 25 extending therealong, 
for the length thereof. The closure plate 24 is adapted 
to be secured to the bottom of the rod holder 13 as by 
machine screws 26. For convenience of reference the 
combined de?ection correcting plates 19 with the pres 
sure pads 21 may be termed a channel member and it 
will be appreciated by those versed in the art that this 
may take various structural forms to function to apply 
forces to the sides and bottom of the rod holder 13. 
The passageway 25 forms a passageway for a mani 

fold or conduit 27 for a temperature compensating liq 
uid or gas. The conduit 27 is shown as spaced from the 
wall of the passageway 25 and is unbroken over its en 
tire length. The conduit 27 turns downwardly at its op 
posite ends, to form an inlet 29 for a liquid or gas at one 
end thereof and an outlet 30 at the opposite end 
thereof, to accommodate the continuous ?ow of liquid 
or gas through said conduit. The liquid or gas may ei 
ther be heated or cooled and is usually of a different 
temperature than ambient temperature. 
The conduit 27 is retained in the passageway 25 as by 

a suitable form of heat transfer cement 31, transferring 
the heat ?owing through said conduit to the rod holder 
13 and rod 12. The heat transfer cement may be of a 
type which will not only hold the conduit in place, but 
also accommodate de?ection of the rod holder relative 
to said conduit without rupturing the cement, when 
correcting the de?ection of the rod holder and rod. 
While we have herein shown a ?uid conduit 27 for 

heating or cooling the rod where required, it should be 
understood that an electric heating coil may be substi 
tuted for or extend along the conduit where it may be 
desirable to heat the rod holder and rod by electric 
heat. 
Referring now in particular to the means correcting 

horizontal de?ection of the rod holder 13 and rod 12 
where required, a plurality of set screws 32 are 
threaded in the de?ection correction plates 19 at 
equally spaced intervals along said plates and have en 
gagement with the opposite parallel walls 20 of the rod 
holder. Lock nuts 33 are provided to lock said set 
screws in position when the rod holder is in its aligned 
position, or in a horizontally de?ected position, where 
it may be desired to bow the metering rod in a horizon 
tal plane. 
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4 
The means for correcting sagging of the rod holder 

is shown as comprising a plurality of equally spaced 
jack screws 36, threaded in the pads 21 and having 
jacking engagement with the rod holder 13 through the 
closure plate 24. Lock nuts 37 are provided to lock the 
jack screws in position. The jack screws 36 may thus 
de?ect the rod holder to control the de?ection or 
crown of the rod holder and rod 12 supported thereon, 
and retain the rod holder in position to hold the meter 
ing rod true or to place a crown on the metering rod, 
where this may be desirable for certain coating condi 
tions. The screws while shown as single screws may be 
differential screws of a conventional form and in many 
cases are used in place of the pull screws. 

In some cases, it may be desired to use pull screws to 
properly de?ect the rod holder, although the pull 
screws need not necessarily be used. Where it is desired 
to use pull screws, pull screws 39 freely pass through 
the pads 21 between the jack screws and are freely ro 
tatable with respect thereto. The free ends of said pull 
screws are shown as having threaded engagement with 
nuts 40, welded or otherwise secured to the bottom of 
the retainer plate 24 and depending therefrom. Nuts 41 
are provided for placing the pull screws under tension 
to exert a pulling action on the rod holder and metering 
rod and straighten or de?ect the rod holder, either by 
themselves, or in cooperation with the jacking screws. 
Where the pull screws are not used, the nuts 41 are 

loosened or moved away from the pads 21 or the pull 
screws are removed, to accommodate free de?ection of 
the rod holder by the jack screws 36. 
Where differential screws may be used, the screws 

will replace the screws 36 and 39 and may exert a push 
ing or pulling action on the rod holder to de?ect the 
rod holder to the required extent. 
The metering rod 12 is shown in FIGS. 2 and 3 as 

being a round rod ?tting within the upwardly opening 
recess 15 in the rod holder 13 and extending beyond 
opposite ends of said rod holder. The metering rod 12 
may be mounted at one end in a rod retainer 42 (FIG. 
1) mounted on the frame of the machine in a suitable 
manner, which is not herein shown or described since 
it forms no part of the present invention. The opposite 
end of the metering rod may be mounted in a similar 
rod retainer (not shown). 
Where round rods are used, it may be desirable to 

continuously rotate the rod. In such cases, the opposite 
end of the metering rod 12 from the retainer 42 extends ’ 
within a socket 43 carried in a guide 44 for the end of 
said metering rod. A shaft 46 forms an extension of the 
socket 43 and is connected at its end to a universal joint 
47 carried in a frame member 49 mounted on the frame 
of the machine. A motor 50, which is shown as being 
a ?uid pressure operated motor, but which may be an 
electric motor or any other form of mechanical drive 
means, is mounted on a bracket member 51 and has 
connection with the universal joint 47 through a motor 
shaft 48 for rotatably driving said metering rod where 
desired or required. It should be understood, however, 
that the metering rod need not necessarily be rotatably 
driven and in many cases, is held from rotation. A coil 
spring 52 is interposed between the rod holder and 
guide 44 to accommodate ?exing of the rod holder and 
rod when correcting de?ection thereof and the ?uid 
pressure operated motor is connected to rotatably 
drive the rod. 
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In FIG. 4 of the drawings, we have shown a metering 
rod 56 square in cross section, and ?tting in an up 
wardly opening right angled recess 57 in a rod holder 
13a. The right angled recess is positioned so that the 
metering rod 56 will be supported in angular relation 
with respect to the horizontal, with its apex metering 
coating from the underside of the web 11. 

In FIG. 5 of the drawings, a rod holder 13b has a re 
cess 58 like the recess 57 of the rod holder 13a in FIG. 
4, for receiving a triangular metering rod 59 having a 
base 60 extending horizontally, and along which the 
web 11 passes, to meter coating therefrom. 
One type of rod that is used for applications where 

most of the coating is to be taken off and the web is left 
with a slick or shiny surface is a glass rod, which has a 
very smooth surface. Another type of rod that is used 
is a metal rod made from stainless steel. The surface of 
such a rod, however, is not quite as slick or shiny as a 
glass rod. 

In FIG. 7 of the drawings, a rod holder 13c has an up 
wardly opening semicircular recess 61 therein, forming 
a mounting for a metering rod 62 wound with ?ne wire 
63. The wire 63 may be tightly coiled around said me 
tering rod so one coil is touching the the next. The me 
tering rod is preferably made from metal, such as stain 
less steel. 

It may be seen from the foregoing that we have pro 
vided a new and improved form of metering bar assem 
bly for metering coating on a web, which may be 
heated or cooled to compensate for either higher or 
lower temperature requirements of the coating of the 
web, to avoid lumps of coating on the web which may 
be caused by the building up of coating on the metering 
rod, and to maintain the metering rod clean to accom 
plish the function for which it is intended. 

It may further be seen that the rod holder and meter 
ing rod may be adjusted to correct sagging or de?ection 
of the rod holder and rod and may also be de?ected 
horizontally to provide a true rod, or to put a predeter 
mined horizontal deflection in the rod where desired, 
and that the structure just described accommodates the 
use of a far wider coater than has previously been prac 
tical and to run at higher speeds with varying tempera 
tures and particularly such temperatures as will keep 
coating from collecting on the web before it hardens. 
We claim as our invention: 
1. In a metering bar for metering coating on a web, 
a rod holder for extending transversely of a web for 

at least the width of the web and supported at its 
opposite ends, ‘ . \ 

a rod means carried by said rod holder and'extending 
along the top thereof to be in close running rela 
tionship with a web, 

a channel member coextensive with the rod holder 
and the rod holder being mounted in the open side 
of said channel member, ' 

pressure means connected between the bottoms of 
said rod holder and channel member and operable 
to exert pressure on said rod holder and correct de 
?ection of said rod holder and the rod means car 
ried thereby in vertical directions, and 

pressure means connected between side walls of the 
channel member and sides of the rod holder and 
operable to exert pressure on said rod holder and 
correct de?ection of said rod holder and the rod 
means carried thereby in transverse directions. 

2. The metering bar of claim 1, ' 
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6 
wherein the rod holder has an upwardly opening 
groove extending along the top thereof, and 

wherein the rod is a metering rod and is mounted in 
said groove and extends along and above the top of 
said rod holder. 

3. The metering bar of claim 2, wherein the metering 
rod is circular in cross section and retainers are pro 
vided at opposite ends of said rod for retaining said rod 
to said groove. 

4. The metering bar of claim 2, wherein the metering 
rod is rectangular in cross section and a corner of the 
rectangle forms a support for the web. 

5. The metering bar of claim 2, 
wherein the rod is triangular in cross section, and 
wherein the base of the triangle forms a metering 
support for the web. 

6. The metering bar of claim 2, wherein the metering 
rod is a smooth, round glass rod. 

7. The metering bar of claim 2, wherein the metering 
rod is a round metal rod tightly wound with wire. 

8. The metering bar of claim 2, 
wherein the rod holder has a downwardly opening re 

cess extending substantially the length thereof, and 
wherein a heat transfer member extends along said 

recess from one end of said rod holder to the other, 
to accommodate heating of said rod holder and 
rod. 

9. The metering bar of claim 8, 
wherein the heat transfer member is a conduit, and 
wherein an inlet is provided to said conduit at one 
end thereof and an outlet leads from the opposite 
end of said pipe, to accommodate the passage of 
the heat compensating ?uid therethrough. 

10. The metering bar of claim 9, in which the conduit 
is spaced from the rod holder and the space between 
said conduit and rod holder is ?lled with a heat transfer 
cement, transferring the heat from said conduit to said 
rod holder and rod and accommodating de?ection of 
said rod holder relative to said conduit. 

11. The metering bar of claim 2, wherein the means 
for correcting de?ection of said rod holder and rod in 
a vertical direction comprise jack pads connecting said 
de?ection correction members together and jack 
screws threaded in said pads and operable to exert de 
?ection correcting forces on said rod holder at equally 
spaced points therealong. 

12. The metering bar of claim 11 wherein the jack 
screws exert a pushing action on said rod holder, and 
wherein pull screws are interposed between certain of 

. said jack screws at equally spaced points therealong to 
exert a downwardly pulling action on said rod holder. 

13. The metering bar of claim 2, 
wherein said means correcting de?ection of said rod 
holder rod in a horizontal direction and comprise 
set screws threaded in said side walls of the channel 
member and engaging opposite sides of said- rod. 
holder, and 

wherein the means for correcting de?ection of said 
rod holder and rod in a vertical direction comprise 
jack pads mounted on said channel bottom and 
jack screws threaded in said pads and exerting de 
?ection correcting forces on said rod holder at 
equally spaced points therealong. 

14. In a coater, 
a metering bar therefor for metering coating on a 
web, 
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a rod holder extending transversely of the web and 
having an upwardly opening recess extending 
therealong, 

a metering rod extending along said recess, 
means at opposite ends of said rod for detachably 
mounting said metering rod in said recess to extend 
above said rod holder, 

mounting blocks for said rod holder at opposite ends 
thereof, 

de?ection correction members extending along op 
posite sides of said rod holder and mounted on said 
mounting blocks at their ends, 

bearing pads connected between said deflection cor 
rection members at spaced intervals therealong, 

jack screws threaded in said bearing pads and having 
correction with said rod holder for correcting verti 
cal de?ection thereof, and 

other screws threaded in said deflection correction 
members and engaging opposite sides of said rod 
holder for correcting horizontal de?ection of said 
rod holder and the rod carried thereby. 

15. The coater of claim 14, wherein the jack screws 
exert a pushing action on said rod holder and other 
pads are disposed between said ?rst-mentioned pads 
and have pull screws passing therethrough having 
threaded engagement with said rod holder and cooper 
ating with said jack screws to correct de?ection 
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8 
thereof. 

16. The coater of claim 14, 
wherein a conduit extends along said rod holder and 
has heat conductive relation therewith, and 

wherein ?uid passageways lead into and from oppo 
site ends of said conduit for supplying temperature 
correcting ?uid thereto. 

17. The coater of claim 14, 
wherein the rod holder has a downwardly opening re 

cess extending for the length thereof, 
wherein a temperature correcting conduit extends 
along said recess and is spaced from the wall 
thereof, 

wherein a heat transferring cement fills the space be 
tween said conduit and the wall of said recess to ac 
commodate de?ection of said rod holder relative to 
said conduit, and 

wherein a plate extends along the bottom of said rod 
holder and retains said heat conductive cement 
thereto and forms a bearing means for said screw 
jacks. 

18. The coater of claim 14, wherein power means are 
provided for rotatably driving said metering rod at a 
uniform rate of speed at the selection of the operator 
of the machine. 

* * >l< * * 


