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The present invention relates to roll seals, and more 
particularly to a roll seal of the type. that is used be 
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tween the heating and cooling chambers of a continuous 
heat, treating apparatus for strip material, for example. 
... In the continuous; heat treatment of strip material, 
such as the continuous annealing of steel, it is customary 
to provide a seal at the entrance and exit of the cooling 
charnber to keep the special cooling atmosphere in that 
chamber. As far as I am aware, all previous roll seals 
used for this purpose had one or both of the rolls that 
engage the opposite sides of the strip movable. Usually 

- these rolls are spring biased toward each other so that 
they can move apart when thick portions of a strip or 
apped ends of two strips pass between them. These 
movable rolls have the disadvantage that the linertia of 
the rolls prevents them from moving apart instantaneously 
when the strip changes in thickness abruptly. This is 
particularly objectionable where the strip has a double 
thickness such as where the trailing end of one strip 
is joined to the leading end of the next. There is always. 
an added strain placed on the strip at this point by the 
roll seal and not infrequently the strip is broken. The 
momentary holding back of a fast moving strip by the 
rolls of the seal before they separate is often Sufficient 
to pull the strip apart, particularly if the trailing end 
of one strip has been improperly welded to the leading 
end of the next. 
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It is an object of the invention to provide a roll seal 
to be used with strip material in which the rolls are 
mounted on centers that are fixed with respect to each 
other, and spaced slightly apart at an angle to the path 
of strip travel. It is a further object of the invention 
to provide a roll seal having a pair of rolls between 
which the strip. can pass with a minimum of disturbance. 
to the strip. It is a further object of the invention to 
provide a roll seal which will not become clogged with 
scale or other dirt. ... : , 
According to the present invention, there is provided 

a housing in which there are journaled two rolls. These 
rolls are displaced with respect to each other, along the 
path of travel of the strip so that there is a space be 
tween them at an angle to the strip travel. As the strip 
moves between the rolls, it engages each of them, but 
because of their displaced positions, the strip can flex 
slightly around them when there are irregularities in 
thickness, without placing any strain on the strip. Seal 
ing means are provided between the rolls and the hous 
ing in which they are located to prevent any undue pas 
sage of gas from one side to the other thereof. The 
sealis described as being used in connection with appa 
ratus for the continuous annealing of metal. It is ap 
parent, however, that it may be used in connection with 
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Vantages and specific objects attained with its use, ref 
erence should be had to the accompanying drawings and 
descriptive matter in. which have illustrated and de 
scribed a preferred embodiment of the invention. 

in the drawings: . . . . . . " 

Figure 1 is a side: view-of-the-housing in which the 
roll seal is located; . . . . . . . . . . 

Figure 2 is a view, taken, online:2-2 of Figure 1. 
Figure 3 is a view taken online 3-3; of Figure 2: 
Figure 4 is a view, taken on line: 4-4 of Figure 3; and 
Figure 5 is...an enlarged view of the sealing strip hold 
Referring to Figtre 1, of the drawing, there is shown 

a housing, in which the roll seal of the present inven 
tion is located. This housing is fastened between two 
compartments which may include a duct. 2 leading from 
the heating unit and a duct 3 leading to...a cooling tower. 
The apparatus is used to seal off the atmosphere in the 
cooling tower from that in the heating unit so, that a 
strip of material S moving from the heating unit through 
the seal into the cooling tower will be subjected to prop 
er atmosphere in each of the units. As shown best in 
Figures 2 and 3, the housing, is substantially rectangular 
in shape and includes an upper water cooled wall 4 and 
lower water cooled wall 5. Walls 6 and 7, that are 
also water cooled, form the ends of the housing. The 
rolls forming the seal are indicated at 8 and 9 and are 
located in the housing and journaled for rotation in cast 
ings and 12, respectively, that are fastened in open 
ings formed in walls 6 and 7. . 
The rolls 8 and 9 are duplicates of each other and 

include hollow shafts E3 and i4 respectively through which 
a cooling fluid can be circulated. Each shaft has spacing 
members i6 suitably fastened to it upon which is mounted 
a cylindrical member forming the surface of the roll. 
At least one end of each shaft is provided with a key 
indicated at 17 which engages a keyway in the spacing 
member 16 to insure that the roll surface rotates with 
the shaft. ... ' 

The casting 12, which is shown in outline in Figure 
2 and in section in Figure 4, consists of a water cooled 
portion E8 that is received in a suitable opening formed 
in the end wall 7 of the housing. The casting 2 is held 
in position in the housing wall by means of a flange 9 
formed thereon and bolts 20 which extend through the 
flange and into the end wall. To the right of the water 

- cooled section 18 as shown in Figure 4 are provided 
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any apparatus in which such a roll seal is necessary or , 
desirable. 
The various features of novelty which characterize my 

invention are pointed out with particularity in the claims 
annexed to and forming a part of this specification. For 
a better understanding of the invention, however, its ad 
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enlarged recesses 21 in which are received suitable ball 
or roller bearings 22 that receive the ends of the shaft. 
To the right of these bearings, the shafts are provided 
with meshing gears 23 and 24, respectively, by means of 
which the rolls can be rotated. In view of the fact that 
the shafts 13 and 14 are adapted to have water circu 
late through them, the ends of these shafts extend 
through a plate 25 closing the end of the casting and 
are surrounded by seals 26 that are held in place by 
small plates 27 bolted to the end plate 25. It will be 
seen that the watercooled portion 18 of the casting has 
openings that are slightly larger in diameter than the 
shafts that extend through it and that the ball bear 
ings 22 are so located in the recesses 21 that they can 
move slightly in an axial direction. These provisions 
permit expansion of the rolls and shafts during opera 
tion. 
The gear 24 meshes with a third gear 28 (Figure 1). 

that is attached to a shaft 29 journaled in casting 12. 
This shaft extends from the casting and is adapted to be 
driven by a motor, not shown. It will be obvious from 
the gearing arrangements that the rolls 8 and 9 will be 
driven in opposite directions to move a strip passing be: 
tween them. 



3 
The casting ill which supports the left end of the 

shafts 13 and 14 is shown in Figure 2 and is identical 
with the casting 12, except that there is no provision made 
for driving gears 23 and 24 since it is only necessary to 
drive these shafts from one end. - 

Sealing means are provided between the rolls and the 
housing in order to prevent the passage of any substan 
tial amount of gas from one of the ducts to the other 
past the rolls. For this purpose, there are provided end 
seals, one of which is shown in detail at 31 in Figure 3 
of the drawing. This seal consists of a plate of metal 
which is carefully machined so that it surrounds closely 
substantially half of each roll. This plate is bolted to 
the inside face of the wall 7. Referring to Figure 2, it 
will be seen that the rolls are of such a length that they 
extend slightly into the hollow wall 7 so that the seal 
will effectively prevent passage of atmosphere from the 
cooling chamber around the ends of the rolls. A similar. 
seal, also indicated at 31, is provided on the left end of 
the rolls in Figure 2 of the drawing so that passage of 
the gas is also prevented around that end of the rolls. 
A sealing assembly is also provided between the up 

per wall 4 and the surface of the top roll, and between 
the lower wall 5 and the surface of the bottom roll. 
These sealing assemblies are identical so that a descrip 
tion of one will be sufficient. The upper assembly, for 
example, includes a thin plate 32 which extends through 
a slot in the wall 4 toward the surface of the roll 8. 
This plate is re-enforced on each side by heavier plates 33, 
each of which extends the full length of the rolls be 
tween the seals 31. On each side of the re-enforcing 
members 33, there is an angle member 34 and 35 re 
spectively, the horizontal portions of which rest upon 
the outer surface of the wall 4 to limit downward move 
ment of the seal plate assembly 32, 33. The angle mem 
bers and the seal plate assembly are held in adjusted po 
sition with respect to each other by means of bolts 36 
that extend through the angles and through slots 37 
formed in the members 32 and 33. The assembly 32 and 
33 is adjusted with respect to the angles so that it is just 
out of engagement with the surface of the roll when the 
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angles are resting upon the outer surface of the wall, as 
is shown best in Figure 3 of the drawing. Means is pro 
vided to adjust the seal assembly with respect to the 
angles 34 and 35 which includes a pair of yokes 38 that 
are fastened to the angles. Extending upwardly from the 
seal assembly and through each yoke is a bolt 39 that 
can be adjusted relative to the yoke by means of nuts 
41. It is noted that an asbestos gasket 42 is placed be 
tween the wall 4 of the housing and each of the angle 
members 34 and 35 respectively in order to seal more 
effectively the joint between these parts. - 

In the adjustment of the seals, the bolts 36 are loos 
ened and nuts 41 are adjusted along bolt 39 until the 
proper clearance is obtained between the seal plates 32 
and the roll. Allowance must be made for expansion 
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which will take place as the rolls and seals are heated 
due to engagement with a heated strip. After the seal 
assembly is adjusted with respect to the angles 34 and 35, 
the bolts 36 are tightened. The upper seal will normally 
be held in place against the outer surface of wall 4 by 
the action of gravity. It is best, however, to provide 
some means to hold this assembly in place positively. To 
this end, pairs of bolts 40 are provided which extend up 
wardly from the top of the housing wall through openings 
in the horizontal side of the angles. Springs 43 are 
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placed around these bolts and they are held in position 
by nuts 44. Therefore, the seal will be held in position, 
but it can be moved upwardly against the force of the 
springs 43 if for some reason the rolls or the seals should 
expand or warp. It is noted that the plates 32 are made 
in sections in order to prevent buckling as a result of 
thermal expansion of the same when the device is in 
operation. 

2,742,273 
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The lower seal assembly extending between wall 5 of 
the housing and bottom of roll 9 is exactly the same as 
the upper seal assembly. In this case, however, the as 
sembly must be held in place by springs. Therefore, a 
larger number of bolts 40 and springs 43 are provided 
to support resiliently this assembly in engagement with 
the outer surface of wall 5 and in proximity to the sur 
face of the roll. 

In the operation of a roll seal of the type described 
herein, the strip S can move in either direction. As 
shown herein, however, it is moving toward the right in 
Figure 1 and toward the left in Figure 3. It will be 
seen that the strip passes over and engages the Surface of 
the lower roll 9 and passes under and engages the sur 
face of the upper roll 8. These rolls are offset horizon 
tally with respect with each other so that there is a small 
space between them which is shown best in Figures 3 
and 4 of the drawing. Vertically, the rolls appear to en 
gage each other as shown in Figure 2. This arrangement 
permits the strip to pass between the rolls even though 
there may be irregularities in its thickness as would be 
encountered, for example, when the trailing end of one 
strip is fastened to the leading end of the next in order 
to make the operation continuous. The movement of 
the strip that is occasioned by unevenness in its thickness 
will not cause the same to be jammed between the rolls 
and will quickly be dampened out due to the position of 
the rolls with respect to the strip. The rolls and the 
various seal plates 31 and 32 can be so machined and ad 
justed that the spacing between them is negligible. There 
fore, any leakage that would take place between the rolls 
and the seal plates is too slight to be of any consequence. 
Normally, the rolls will be slightly longer than the width 
of the strip, so that there will be a small amount of leak 
age between the edges of the strip and the side seals 31. 
This leakage is negligible, and as a matter of fact, is fre 
quently desired in order that proper purging of the at 
mosphere in the cooling chamber can take place. The 
area through which this leakage can occur is only equal 
to the perpendicular distance between the surfaces of the 
rolls times the distance between the edges of the strip and 
the seals 31. 
From the above, it will be seen that I have provided 

a roll seal for use in the continuous treatment of strip 
material. This seal can be used to close of portions of 
any apparatus in which strip is treated. The seal does 
not require that the rolls be mounted for movement rela 
tive to each other, therefore the construction required 
for mounting the rolls rigidly and driving them is con 
siderably simplified over the construction required when 
one or both of the rolls is bodily movable with respect 
to the other. The resilient mounting of the vertical 
seal members is such that they will give in the event 
of undue expansion or warping of either the rolls or the 
seal members. While the present seal has been shown as 
mounted in a horizontal position, it will be obvious that 
the housing could be rotated through 90 so that the strip 
is traveling in a vertical direction. The operation in each 
case would be the same. If the strip is traveling in a 
vertical direction, and scale or other dirt should fall on 
the rolls, the slight space between the two will permit the 
strip to flex sufficiently for the dirt to pass along to a lower 
chamber where it can be collected. 
While in accordance with the provisions of the statutes, 

I have illustrated and described the best form of embodi 
ment of my invention now known to me it will be apparent 
to those skilled in the art that changes may be made in 
the form of the apparatus disclosed without departing from 
the spirit and scope of the invention as set forth in the 
appended claims, and that in some cases certain features 
of my invention may be used to advantage without a cor 
responding use of other features. 
What is claimed is: 
1. A seal for use between two compartments through 

which a strip of material passes comprising in combina 
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tion a housing through which the strip passes, a pair of 
rolls on opposite sides of the strip, first means to mount 
one of said rolls for rotation around a fixed axis in said 
housing, second means on opposite sides to mount the 
other of said rolls for rotation around a fixed axis in said 
housing, said first and second means being so positioned 
relative to each other that the peripheries of said rolls 
are tangent to a plane and the axes of said rolls are par 
allel and laterally displaced along said plane, the dis 
placement being such that the surfaces of the rolls do not 
engage each other. 

2. A seal to be placed between two compartments 
through which a continuously moving strip passes com 
prising in combination a housing having end walls, a top 
wall and a bottom wall, an opening in each of said end 
walls, a pair of rolls, an end of each roll projecting through 
each opening, means to mount each roll for rotation, 
means to attach said mounting means to the outside of 
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the ends of said housing to cover the openings therein, 
each of the walls of said housing and said mounting 
means being water cooled. 

3. A seal to be placed between two compartments 
through which a continuously moving strip passes com 
prising in combination a housing substantially rectangular 
in cross section through which the strip passes, said hous 
ing having ends and opposed walls, a pair of rolls, means 
to mount one of said rolls in said end walls and on a 
fixed axis on one side of said strip with the periphery 
of the roll engaging the strip, and means to mount the 
other of said rolls in said end walls and on a fixed axis 
on the other side of said strip with the periphery of the 
roll engaging said strip, the axes of said roll being dis 
placed in the direction of strip travel, the displacement 
being such that the surfaces of the rolls do not engage 
each other. 

4. The combination of claim 3 including means form 
ing seals between the ends of said housing and said rolls, 
a seal extending axially of one roll between the surface 
of said roll and a wall of said housing, and a seal ex 
tending axially of said other roll and between the surface 
thereof and the other wall of said housing. 

20 

30 

35 

40 

5. In a roll seal, the combination of a rectangular 
housing having end walls, and a pair of connecting walls, 
a pair of rolls, means to journal said rolls for rotation 
in said end walls, one above the other, one of said con 
necting walls having a slot formed therein parallel to the 
roll adjacent thereto, a sealing member extending through 
said slot between said connecting wall and roll, means 
engaging the outer surface of said connecting wall to 
support said seal, means to adjust the position of said 
seal relative to said supporting means, and means to hold 
said supporting means in engagement with the outer 
surface of said connecting wall. 

6. In a roll seal to be located between two compart 
ments, the combination of a housing rectangular in sec 
tion through which a strip passes, a pair of rolls, means 
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to mount each of said rolls in the ends of said housing 
for rotation around a fixed axis perpendicular to the di 
rection of strip travel, one of said rolls being on one side 
of said strip and in engagement with the surface thereof 
and the other of said rolls being on the other side of 
said strip and engaging its surface, said rolls being dis 
placed relative to each other in the direction of strip 
travel, so that the surfaces of the rolls do not engage 
each other, a seal extending between each end of said 
housing and the surfaces of the rolls adjacent to the ends 
thereof, and a seal extending between each side of said 
housing and the surface of the roll adjacent thereto, said 
last mentioned seals extending axially of the rolls. . . 

7. In a roll seal, the combination of a rectangular 
housing having top, bottom and end walls, a pair of rolls, 
means to journal said rolls one above the other in said 
end walls for rotation around fixed axes, the surfaces of 
said rolls being tangent to opposite sides of a plane and 
the axes of said rolls being parallel to the plane and dis 
placed laterally with respect to each other, the displace 
ment being such that the surfaces of the rolls do not en 
gage each other, a seal attached to each end wall and 
substantially in engagement with the surface of each roll 
adjacent to the end thereof, a seal parallel to the axis 
of the upper roll between the surface of said roll and 
the top of said housing, a seal parallel to the axis of the 
lower roll between the surface of said lower roll and the 
bottom of said housing, and means to hold said last two 
mentioned seals in engagement with the top and bottom 
of said housing respectively and substantially in engage 
ment with the surfaces of the top and bottom rolls re 
spectively. w 

8. In a roll seal, the combination of a housing hav 
ing top, bottom and end walls, a pair of rolls, means to 
journal said rolls in said end walls one above the other, 
each of said top and bottom walls having a slot therein 
parallel to said rolls, a seal extending between the top wall 
and the surface of the top roll, a seal extending between 
the bottom wall and the surface of the bottom roll, each 
of said seals extending through the slot in its respective 
wall, resilient means for holding said seals in position in 
said slots with a portion thereof in engagement with the 
outer surface of the wall through which it extends, and 
means to adjust said seals in said slots toward and from 
the rolls. 
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