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ABSTRACT OF THE DISCLOSURE 
Apparatus for applying liquid to workpieces traveling 

on a moving conveyor. A positive displacement pump is 
driven by a variable speed electric motor for delivering 
the liquid to a header positioned over the conveyor for 
feed of the liquid onto the workpieces. Controls are pro 
vided to vary the rate of discharge of the liquid in accord 
ance with the rate of travel of the conveyor, and to stop 
discharge when movement of the conveyor is interrupted. 
A mechanism is provided for varying the width of dis 
charge of the liquid to accommodate workpieces of Vary 
ing sizes carried by the conveyor. 

Messivam 

The present invention relatesto a liquid applicator Sys 
tem for use in applying liquids to workpieces of a variety 
of widths, and the invention is directed in particular to 
an improved applicator header for use in such a System. 
A variety of liquids are employed in industry to aid in 

the processing of material. Typical examples in the metal 
processing industries are the application of oils When 
metals are to be reduced in size, to be cleaned, or to be 
prepared for storage. Thus, hot rolled strip and sheet 
metal are frequently treated with rolling lubricants and 
rust inhibitors at the end of the pickle line; or in the re 
ducing processes of cold rolled sheet and strip metal, 
lubricants and/or cleaning agents are applied prior to 
annealing of the metal. 
At the present time very little attention is being given 

to the way in which the liquids used in processing Strip 
or sheet metals are being applied to such Workpieces. The 
procedure commonly followed today for carrying out 
operations of this character normally involves employing 
a liquid reservoir containing the fluid to be applied, and 
such reservoir is placed sufficiently high above ground 
level so that it may feed an applicator header by gravity, 
the header being located at a position over a conveyor 
which is used to move the workpieces. The header con 
sists essentially of a steel tube equipped with spigots which 
dispense the fluid by gravity onto the workpieces passing 
below on the conveyor. The spigots are equipped with 
knobs permitting manual adjustment or stopping of the 
flow of liquids. The workpieces to be coated are passed 
below the headerby means of the conveyor, and normally 
the spigots are fully or partially open so that liquid falls 
upon the workpieces as they pass. 
The liquid not clinging to the workpieces or conveyor 

is normally not recovered and reused, because the re 
quired filtering and other recovering procedures needed 
would make the operation uneconomical. 

The procedure used heretofore has a number of short 
comings. The fact that the liquid source for supplying the 
header is normally placed above the header is both incon 
venient and impractica, particularly when it is kept in 
mind that the workpieces that are being passed under the 
header may change in width on frequent occasions during 
a normal working shift in the steel mills. The conveyor 
width represents the limit of the maximum width of a 
workpiece that can pass under the header, and the header, 
therefore, in order to meet its intended purpose, must 
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have a width sufficient to allow a width of liquid distribu 
tion to cover the entire belt. Under these conditions the 
liquid is wasted if a workpiece has a width which is less 
than the full width of the conveyor unless certain spigots 
are manually closed. It is found in practice that the oper 
ators or workmen along the conveyor frequently do not 
close the spigots which are not needed, and consequently 
a waste of the liquid occurs. 

Another shortcoming of the existing system is that the 
liquid will be dispensed continually and at a substantially 
constant rate regardless of the rate of movement of the 
conveyor. Thus, if the conveyor should stop for any rea 
son, the liquid will continue to be dispensed as long as the 
liquid reservoir and header contain such a liquid. Again, 
it is recognized that the spigots could be closed, but it is 
frequentlyfound that because of the inaccessibility of the 
header, the workmen do not close such spigots each time 
a stoppage of the conveyor occurs. 

Since the conveyor does stop frequently during a nor 
mal workshift, the rate of speed of the conveyor will also 
vary frequently, that is, during acceleration and decelera 
tion phases associated with the stops. At these time pe 
riods, constant liquid dispensation will also occur, be 
cause the rate of liquid flow has been set to correspond 
to the proper liquid coverage on the metal or workpiece at 
maximum conveyor speed. 

Thus, it is apparent that a great waste of coating liquid 
is associated with the systems now employed in the indus 
try for coating workpieces, because the shutdown time 
and accelerating and decelerating time periods comprise 
a substantial percentage of the time associated With the 
normal metal processing operations, and during such time 
periods and during the shutdown period substantial 
amounts of liquidare dispensed which are Wasted orare 
in excess of that required for coating the workpieces. This 
waste is in addition to the waste that occurs due to the 
lack of width control of the header outlet. Furthermore, 
no control of the liquid flow rate exists, which means that 
no correction can be made to change the rate of liquid 
flow in case the combination of gravity feed and header 
and spigot design failsto coincide with the maximum re 
quired rate of liquid flow at maximum conveyor speed. 
These shortcomings all create the additional problem that 
the operator may set the spigots at positions well below 
the positions required at maximum conveyor speed, in 
order to reduce the waste of liquid in the shutdown time 
periods as well as in the time periods of deceleration and 
acceleration of the conveyor. 

Accordingly, it is an object of the present invention to 
provide an improved liquid applicator system for use in 
processing workpieces of various widths, which is con 
structed and arranged so that liquid can be applied on 
workpieces traveling on a conveyor and the effective width 
of liquid being discharged onto the workpiecescan readily 
be changed to correspond in width to that of the work 
pieces. 

It is another object of the present invention to provide 
a liquid applicator system of the foregoing character 
which has pump means for supplying the liquid to a header 
and in which regulating means are provided which are 
responsive to the rate of movement of the workpiece so 
that substantially uniform applications of the liquid will 
be made irrespective of the rate of movement of the work 
piece. 

It is still another object of the present invention to 
provide a liquid applicator system of the foregoing char 
acter which is constructed and arranged so that the ap 
plication of the liquid can easily be interrupted in event 
workpiecesare nottraveling below the header. 

It is still another object of the present invention to pro 
vide an improved liquid applicator header for use in a 
liquid applicator system of the foregoing character. 



. Accordingto one form of the present invention, a liquid 
applicator systemis provided comprising a conveyor for 
moving workpieces, and a novel header is mounted trans 
versely above the conveyor having outlet means for disº 
charging liquid onto the workpieces carried by the con 
veyor. The header includes an outer cylindrical housing 
and an inner cylindrical sleeve telescoped thereinto and 
movable axially and rotationally with respect thereto. 
The housing has a row of spaced liquid outlet openings 
arranged in an axial direction across the width of the con 
veyor surface. The sleeve hasa plurality of rows of spaced 
liquid outlet openings arranged in an axial direction with 
the first of the rows corresponding in number and spacing 
to the openings in the housing and each succeeding row 
in the sleeve progressively decreasing in numbers from at 
least one row-end soasto provide progressively less num 
bers of effective openings from the header when each of 
such succeeding rows is in registry with the row of the 
housing. A first mechanism is provided for selectively ro 
tating the sleeveso that a desired row of the sleeve is in 
registry with the row of the housing, thereby effecting 
discharge of liquid of a desired width. A second mecha 
nism is provided for axially displacing the sleeve to posi 
tions where the desired row is moved either into or out 
of registry with the row of the housing, thereby either 
allowing the flow to occur according to the width that is 
desired or completely terminating the flow. A gear pump 
is provided for supplying the liquid to the header and the 
gear pump is driven by a variable speed motor. Suitable 
sensing means are associated with the conveyor so as to 
detect the speed at which the conveyor is traveling and 
to regulate the speed of the pump motor in accordance 
with the conveyor speed. 

Other objects of this invention will appear in the follow 
ing description and appended claims, reference being had 
to the accompanying drawings forming a part of this 
specification wherein like reference characters designate 
corresponding parts in the several views. 

In the drawings: 
FIGURE 1 is a schematic elevational view taken nor 

mal to the path of movement of the conveyor belt, illus 
trating one embodiment of the present invention; 
FIGURE 2 is a schematic side elevational view show 

ing the location of the invention with respect to conven 
tional conveyor equipment; 
FIGURE 3 is an enlarged fragmentary elevational view 

of an applicator header of the type illustrated in FIG 
URE 1; 
FIGURE 4 is a top plan view of the applicator header 

illustrated in FIGURE 3, with portions broken away for 
the purpose of description; 
FIGURE 5 is an enlarged end elevation asseen from 

the left in FIGURE 3; 
FIGURE 6 is an enlarged section taken on the line 

6-6 of FIGURE 3; 
FIGURE 7 is a developed arrangement of the housing 

and sleeve comprising parts of the header, showing one of 
the positions these two parts can assume relative to one 
another; and 
FIGURE 8 is a view similar to that of FIGURE 7, but 

illustrating another relative position that the two parts 
can assume with respect to one another. 

Before explaining the present invention in detail, it is 
to be understood that the invention is not limited in its 
application to the details of construction and arrange 
ment of parts illustrated in the accompanying drawings, 
since the invention is capable of other embodiments and 
of being practiced or carried out in various ways. Also, 
it is to be understood that the phraseology or terminology 
employed herein is for the purpose of description and 
not of limitation. 

Referring now to the drawings, the invention will be 
described in greater detail. The liquid application sys 
tem will first be described with respect to FIGURE 1 
after which the details of the header Will be described. 
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The liquid application system 10 comprises a reservoir 
12 which represents a source of the liquid which is to be 
applied to workpieces. A constant displacement gear 
pump 14 has its suction side connected to the reservoir 
by means of the hose 16.. The gear pump 14 is of a type 
so that the volumetric output of the pump varies linearly 
with the rate of revolution at which it is driven. The out 
put of gear pump 14 is connected by hose 18 to a relief 
valve 20 which in turn is connected by another hose 22 
to a trim valve 24, and the latter has its outlet connected 
by means of hose 26 to the inlet head end of the header 
28. The relief valve 20 is a conventional valve which re 
turns liquid via the hose 30 to the reservoir 12 in the event 
the back pressure from the header 28 exceeds a predeter 
mined amount. The trim valve 24 functions to limit the 
maximum of liquid flow to the header 28. This rate will 
be established in accordance with the particular needs of 
the system and the capacity of the header. 
The pump 14 is driven by a variable speed electric 

motor 32 the speed of which is controlled by the con 
troller 34. The controller 34 is equipped for controlling 
the revolutions per minute of the motor 32 over a range 
of approximately 20 to 1. The controller is also equipped 
with a tachometer input circuit which allows the con 
troller to accept the signal of a mechanically driven 
tachometer generator or speed sensor 36. The latter is 
positioned adjacent to the conveyor belt 38 on which the 
workpieces 40 are moved. The electrical energy for operat 
ing the motor 32 is supplied through a conventional 
switch mechanism 42. In electrical circuit with the speed 
sensor 36 is an “on-off” control unit 44 which functions 
to control shutting off or opening of the header 28 in a 
manner to be described. 

Referring now to the remaining figures in the drawings, 
the header 28 will be described in greater detail. The 
header 28 is supported on a pair of stationary upright 
supports positioned on opposite sides of the conveyor 38. 
These upright supports are identified by the reference 
numbers 46 and 48. The header 28 has an outer housing 
50 which is held in a stationary position in the supports 
46 and 48 and it has a series of outlet openings 52 ex 
tending axially along the lower surface in sufficient num 
bers to extend the full width of the conveyor belt which 
passes below. Positioned within the housing 50 is a sleeve 
54 which has a plurality of rows of openings 56 extend 
ing axially along the length which are adapted to be 
moved into registry with the rows of holes in the housing 
50. As will presently be described with respect to FIG 
URES 7 and 8, the rows of holes in the sleeve 54 have 
progressively less holes per row so as to vary the effec 
tive width of discharge of liquid from the header 28. It 
is to be understood that the sleeve 54 can be rotated 
relative to the housing 50 for effecting this operation. 
A selected-width indicator 58 is secured to the sleeve 

54 and has a plurality of notches 60 which cooperate 
With the detent mechanism 62 for retaining the sleeve 54 
in any of a series of selected positions with respect to the 
housing 50. The selected-width indicator 58 is moved to 
the various desired positions by means of the width 
controllevel 64 which is rigidly attached thereto. 
The header 28 is also equipped with means forshutting 

off completely the flow of liquid. This result is achieved 
by axially displacing the sleeve 54 relative to the station 
ary housing 50 in a manner which will now bedescribed. 
Spring means 66 are operatively positioned between the 
sleeve 54 and housing 50 to urge the sleeve 54 to the 
closed position shown in FIGURES 3 and 4. As there 
shown, the bolts 68 are secured to the member 70 which 
is movable with the sleeve 54, and the bolts are slidable 
With respect to the support 46 which rigidly retains in 
place the housing 50. Thus, the sleeve 54 can be moved 
to the left against the spring pressure of the spring means 
66 to permit discharge of liquid, but it will be urged 
back to the position shown in FIGURES 3 and 4 when the 
forces moving the sleeve to the left are withdrawn. For 
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the purpose of moving the sleeve 54 axially against 
the spring pressures of the spring means 66, a solenoid 
72 is provided. When this solenoid is activated, it will 
pivot the lever 74 about the pivot 76 so as to urge the 
button 78 on the end of the sleeve 54 to the left against 
the springs 66. By thus displacing the sleeve 54 relative 
to the housing 50, all of the holes or openings in the 
sleeve 54 will be moved into registry with the row of 
holes in the housing 50thereby permitting discharge of 
liquid from the header 28. Assoon as the solenoid 72 is 
de-energized, the spring means 66 will function to restore 
the sleeve 54 to its norma position shown in FIGURES 
3 and 4 interrupting such discharge. It will be under 
stood that suitable O-rings and other sealing means are 
provided to assure an effective seal between the sleeve 
54 and housing 50. 

It is also contemplated that spring means 80 may be 
employed forurging the sleeve 54 in a downward direc 
tion relative to the housing 50 so as to minimize the 
possibility of liquid from within the sleeve 54 leaking 
between the sleeve 54 and the housing 50 rather than 
being discharged directly outward through the outlet 
openings 52. It will be understood that the spring means 
80 will have the effect of urging the bottom surface of 
the sleeve 54 into snug engagement with the inner and 
lower surface of housing 50. 
From the foregoing description, it will be understood 

that the header 28 consists essentially of an inner sleeve 
and outer housing, the outer housing having a row of 
orifices, and the inner sleeve having multiple rows of 
orifices. There is also the provision to either align a row 
of orifices on the inner sleeve with a selected row on the 
outer housing orto misalign the inner sleeve outlets com 
pletely for the purpose of interrupting the flow. 

Referring now to FIGURES 7 and 8, a preferred ar 
rangement of the holes in the housing 50 and the sleeve 
54 will be described. For the purpose of clarity, the hous 
ing 50 and the sleeve 54 are shown as rectangular develop 
ments. The development of sleeve 54 is shown positioned 
on top of the development of the housing 50. The row of 
openings 52 in the housing 50 can be seen in the broken 
lines and a plurality of rows of openings 56 can be seen 
in the development of the sleeve 54. It will be observed 
that the uppermost or first of the rows of openings in 
the sleeve 54 has openings corresponding in number and 
spacing to the openings in the housing 50, and each suc 
ceeding row progressively decreases in number of open 
ings from the ends of the rows so as to provide progres 
sively less numbers of effective openings that are usable 
for discharging liquid from the header, when each such 
succeeding row is in registry with the one row in the 
housing 50. Thus, in FIGURE 7 it can be seen that the 
row of openings in the housing 50 is in registry with the 
third row of openings in the sleeve 54. In this situation the 
two end openings 52 are not effective to discharge liquid 
from the header because they are closed by the sleeve 
54. 

Referring now to FIGURE 8, it will be seen that axial 
ly displacement of the sleeve 54 will have the effect of 
completely interrupting flow of liquid from the header, 
because under these circumstances all of the openings 
52 are out of registry with the openings in the row of the 
sleeve 54 which is aligned therewith. 
With the foregoing description in mind, the operation 

of the system will now be described in greater detail. 
Assume that the conveyor belt 38 is stationary and the 
switch 42 is open. Under these circumstances there will be 
no output signal from the tachometer generator or speed 
sensor 36. When the switch 42 is then closed, the motor 
42 Will begin to run at Azoth of its full revolutions per 
minute thus operating the pump 14 so that it delivers 4oth 
of its maximum gallons per minute. This action will fill 
the header 26 with liquid, because the “on-offº control 
44, through solenoid 72 and lever 74, will assure that the 
outlets of the header are closed. Once the header 28 is 
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6 
filied with fluid, the relief valve 20 vill start returning 
liquid to the reservoir 12. 
When the steel mill is started up so that the conveyor 

belt 38 moves workpieces 40 past the header, the speed 
sensor 36 will produce an output voltage to the control 
unit 15 which in turn will energize the solenoid 72 there 
by actuating the lever 74 to open the header 28. Constant 
flow of liquid at a rate of Aso of the maximum capacity 
of the pump 14 will occuruntil the mill speed exceeds 
%o of its maximum setting. When the mill speed has 
passed this mark, the control unit 34 will operate to in 
crease the speed of the motor 32 thereby proportionately 
increasing the supply of liquid to the header 28. 
At all times the effective discharge width of the header 

28 is selected by means of the selectable width indicator 
58 so that the width of fluid being discharged onto the 
conveyor belt and workpieces corresponds to the width 
of the workpieces that are being carried on the conveyor 
belt 38. 

It is to be understood that the selector indicator canbe 
replaced by an electric motor of the type which can be 
operated to move the selector indicator to any desired 
position, and this motor can be remotely controlled from 
a suitable control panel. 

In operation, normally only one header will be required 
which will be positioned above the conveyor belt 38 for 
discharge onto the workpiece 40 in the manner shown in 
FIGURE 2. Under certain circumstances it may be de 
sired to place a second header below the belt at a loca 
tion such as is shown in FIGURE 2 for applying liquid 
to the lower side of the workpiece, but normally this is 
not done since the metal will be rolled onto a coil or 
stacked one on top of another after they have been re 
duced, and the coated upper side of the metal will con 
tact the uncoated under side to provide the desired 
coatings on both sides. However, with a controlled pres 
sure of liquid discharge, in some instances applications 
such as that shown in FIGURE 2 may be employed. In 
this respect it is to be understood that the liquid should 
not be sprayed onto the workpiece, because spraying 
Would result in atomizing of the liquid resulting in such 
atomized liquid being diffused into the atmosphere of 
the plant. Normally this is not permitted in operations of 
this type, and therefore it is important that the liquid flow 
as streams against the workpieces. Toachieve such results 
the proper liquid pressure must be maintained in the 
header and appropriate sizes for openings 52 must be 
used. Normally, it is preferred that the openings 52 have 
larger diameters than the openings 56. 
From the foregoing description it will be understood 

that an improved liquid applicator system as well as 
an improved header has been developed for applying 
liquids to Workpieces. The invention not only operates 
in a vastly Superior manner to that known heretofore, 
but it has other features which are also desirable. Thus, 
it is of importance to be able toclean the header quickly. 
The illustrated embodiment of the invention permits easy 
cleaning of the Smaller orifices of the inner sleeve, be 
cause the inner sleeve canquickly be removed from the 
stationary outer housing. It is only necessary to unscrew 
the bolts 68 and to pull out the inner sleeve. Then the 
sleeve can be blown out or the clogged orifices, if any, 
can be cleaned out either individually or by applying 
air through the liquid input hose at the one end of the 
sleeve. 

Having thus described our invention, we claim: 
1. A liquid applicator system for use in processing 

Workpieces of various widths such as strip or sheet metal 
and the like, comprising a conveyor for moving such 
Workpieces, a header mounted transversely above said 
conveyor having a row of outlet orifice means spaced 
alongits transverse dimension for discharging liquid onto 
Workpieces carried by said conveyor, first means in said 
header for selectively closing certain of said orifice means 
from each end of said row for varying the effective 
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transverse width of liquid discharged from the header, 
second means in said header for simultaneously opening 
or closing said outlet means, pump means for pumping 
liquid from a source of supply to said header, and regulat 
ing means responsive to movement of said conveyor for 
regulating operation of the pumping means. 

2. A liquid applicator system for use in processing 
workpieces of various widths such as strip or sheet metal 
and the like, comprising a conveyor for moving such 
workpieces, a header mounted transversely above said 
conveyor having outlet means for discharging liquid onto 
workpieces carried by said conveyor, first means in said 
header for selectively varying the effective transverse 
width of liquid discharged from the header, second means 
in said header for simultaneously opening or closing said 
outlet means, pump means for pumping liquid from a 
Source of supply to said header, and regulating means 
responsive to movement of said conveyor for regulating 
operation of the pumping means, said header including 
an outer cylindrical housing and an inner cylindrical 
sleeve telescoped thereinto and moveable axially and 
rotationally with respect thereto, said housinghaving a 
row of Spaced liquid outlet openings arranged in an axial 
direction along its lower Surface, said sleeve having a 
plurality of rows of spaced liquid outlet openings ar 
ranged in an axial direction, the first of said rows having 
openings corresponding in number and spacing to the 
openings in said housing and each succeeding row pro 
gressively decreasing in numbers from the row-ends so 
asto provide progressively less numbers of effective open 
ings from the header when each of such succeeding rows 
is in registry with the row in said housing, said first 
means including a mechanism for selectively rotating 
said sleeveso that a desired row of the sleeve is in regis 
try, Said second means including a mechanism for axially 
displacing Said sleeve to positions wherein the desired 
row is moved into or out of registry. 

3. A liquid applicator system according to claim 2, 
wherein said mechanism for selectively rotating said 
sleeve comprises a handle secured to one end of said 
sleeve, and detent means for retaining the sleeve in posi 
tions of registry ofits row of openings. 

4. A liquid applicator system according to claim 2, 
wherein said mechanism for axially displacing said sleeve 
comprises spring means forurging said sleeve to a normal 
position out of registry of the openings and a solenoid 
actuated lever for moving said sleeve against the action 
of the spring means when the solenoid is energized to a 
position ofregistry of the openings. 

5. A liquid applicator system according to claim 1, 
wherein said pump means comprises a positive displace 
ment pump and a variable speed motor for driving said 
pump, and said regulating means are responsive to the 
speed of said conveyor for varying correspondingly the 
speed of said motor. 

6. In a liquid applicator system for use in processing 
workpieces of various widths wherein said workpieces 
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8 
are moved on a conveyor, the combination of a conveyor, 
a liquid applicatorheader mounted transversely of said 
conveyor including an outer cylindrical housing and an. 
inner cylindrical sleeve telescoped thereinto and movable 
axially and rotationally with respect thereto, said housing 
having a row of Spaced liquid outlet openings arranged 
in an axial direction alongits lower surface, said sleeve 
having a plurality of rows of spaced liquidoütlet open 
ings arranged in an axial direction, the first of said rows 
having openings corresponding in number and spacing to 
the openings in said housing arid èach succeedingrow 
progressively decreasing in numbers from at least onerow 
end so as to provide progressively less numbers of effec 
tive openings from the header when each of such suc 
ceeding rows is in registry with the row of said housing, 
a first mechanism for selectively rotating said sleeve so 
that a desiredrow of the sleeve is in registry with the 
row of said housing, and a second mechanismforaxially 
displacing said sleeve to positions wherein the desired 
row is moved eitherinto orout of registry. 

7. In a liquid applicator system, a liquid applicator 
header according to claim 6, wherein said first mechanism 
comprises a handle secured to one end of said sleeve, 
and detent means operably positioned between said sleeve 
and said housing for retaining the sleeve in positions of 
registry ofits Tows of openings. - 

8. In a liquid applicator system, a liquid applicator 
header according to claim 6, wherein said second mech 
anism comprises spring means operably positioned for 
urging said sleeve to a normal position out of registry of 
the openings of said desired row with the openings in 
the row of said housing, and a solenoid-actuated member 
for moving said sleeve axially against the action of the 
spring means when the solenoid is energized to a position 
ofregistry of the holes. M 

9. In a liquid applicator system, a liquid applicator 
header according to claim. 6, Wherein spring meansare 
positioned between said housing and said sleeve for urg 
ing the sleeve against said lower surface of said housing. 

10. In a liquid applicator system, a liquid applicator 
header according to claim. 6, wherein the openings in 
the rows of said sleeve have a smaller area than the 
openings in the rows of said housing. 
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