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3,046,773
PRESSURE SEAL
Amos C. Healey, Gulf Breeze, Fla., assignor to American
Cyanamid Company, New York, N.Y., a corporation
of Maine ’
Filed Dec. 18, 1961, Ser. No. 160,227
12 Claims. (Cl 68—22)

This invention relates to a sealing device and more par-
ticularly to a device or apparatus whereby clongated ma-
terial can be continuously conveyed with litile or no leak-
age between adjacent regions that are characterized by
having a pressure differential thersbetween. The device
is especially useful in pressure-sealing strands of elon-
gated material in flat-band form as they are continuously
_ passed into and out of a pressure vessel.

The terms “strand,” “strands,” “structure” and “struc-
tures” as sometimes used generically herein are each in-
tended to include within their meaning elongated mate-
rials in any form, including mcnofilaments and multi-
filaments in yarn, thread, fabric, rod, tape, ribbon, strand,
rope, bundle, tow, or other form, and also elongated
sheets, films and the like, and which are of coatinuous
(i.e., indefinite) length.

In the preparation of many textile materials or in sub-
jecting them to a finishing treatment, it is often either
necessary or advantageous to carry out a particular opera-
tion continuously under pressure. For example, elon-
gated filamentary material comprised of a synthetic poly-
mer such as a polymer or copolymer of acrylenitrile or
the like is often subjected, while it is moving in a continu-
ous path, to a relatively high temperature and pressure
in the presence of saturated or wet sieam in order to im-
prove its useful properties, e.g., to improve its dye-re-
ceptivity, to obviate or minimize fibrillation thersof, eic.
The problems encountered in such operations, which are
sometimes designated as heat-relaxing or anuealing op-
eraticns, are described in, for example, U.S. Patent
2,708,843 (especially column 1, line 44, through column
2, line 15) and 2,932,183 (especially column 1, lines
14-5%). Such problems include damage to the strand at
ports of entry ‘and exit, such damage including abrasien
and elongation of the strand due to the friction of drag-
ging the strand past the nonmoving portions of pressure
seals; disturbance of the arrangement of the filaments in
the strand pattern; difficulty in maintaining adequate and
uniform pressure in the vessel due to loss of the pressuriz-
ing medium, e.g., steam, at the entry and exit ports through
which the strand passes; inability of the sealing means to
handle various thicknesses of material; lack of self-ad-
justability or slowness of self-adjustability of the sealing
means; difficulty of providing an effective sealing unit
which is relatively inexpensive, which is simple to con-
struct and -operate, which will not be subject to frequent
breakdowas, and which will have a relatively long serv-
ice life; as well as other problems.

It is a primary object of the present inventicn fc pro-
vide a new and novel sealing means or unit for obviating
or minimizing leakage from a pressurized region or zone
through which a strand of elongated material is being
continuously conducted.

Another obiect of the invention is to provide an ad-
justable device for sealing material in band form, which
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device is readily and eccnomically fabricated and is sim-
ple to operate.

Still another object of the invention is to provide a seal-
ing device which can handle various thicknesses of ma-
terial and which can be operated so that the pressure on
the material passing through the device is adjustable.

A further object of the invention is to provide a seal-
ing arrangement which is self-adjusting to permit the pas-
sage of elongaied material of uneven cross section and
waich will respond rapidly to such uneven cress sections.

Another object of the invention is to provide sealing
apparatus through which the strand may be passed with-
out the sealing apparatus applying any dragging forces
or friction forces to the strand passing therethrough.

Still another object of this invention is to provide a
sealing device which will be substantially free of the
aforementioned problems found in previous sealing means.

These objects, and other objects which will become ap-
prent as the specification proceeds are mainly accomp-
lished by the use of a pressure-sealing device comprising
a hollow chamber having at least ome pair, and prefer-
ably two pairs of rolls mounted sc the strand passes
through the nip or nips therecf. The hollow chamber
is adapted tc contain therein a. body of liquid, a portion
of which extends into the constricted passageway in the
nip of each pair of rolls: To provide self-adjustability -
of the width of this constricted passageway, at least one
roll of each pair is mounted so its axis may be freely
moved toward and away from the axis of ifs mate sub-
ject to the influence of a means resiliently urging such axes
toward each other. The rolls are driven so their periph-
eral speeds are substantially equal to and in the same di-
recticn as the linear speed of the strand passing there-
through. :

To complete the seal and prevent the escape of pres-
sure around the rolis on the side remote from the nip,
a closure means or sealing shoe is provided to extend
between a portion of the periphery of each roll and
some portion of the hollow chamber. Ia order to main-
tain proper clearance between the closure means or seal-
ing shoe and the movable rolls, the axis of a movable
roll and its associated closure means may each be
mounted for movement together about a common axis.

To minimize or eliminate the collection of filamentary

> material or debris within constricted regions within the

sealing device, means are provided for the admission of
liquid to the various recesses between the rotating rolls
and the non-rotating members of the sealing device.
Means are provided to admit liquid to recesses between
the closure means and the rolls, which liquid lubricates
the bearing surfaces therebetween and flows outwardly
from each recess to wash away from, and prevent from
entering into, this constricted space any filamentary ma-

_ terial or debris which might be present within the hol-

.60

low chamber. Also, means are provided for introducing
liquid to recesses between the ends of the rolis and the
end walls of the hollow chamber adjacent to the axes
of said rolls so such liquid may flow radially outwardiy-
through these constricted spaces to wash out any fila-
mentary material or other debris and to prevent it from
entering these comstricted spaces.

For a clearer understanding of this invention and the
advantages thereof reference may be had to the follow-
ing description of a specific embodiment  thereof pre-
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sented. for purposes of illustration only. The invention,
however, -is not limited to the specific details illustrated
and described below but is defined in the subjoined claims
and is fo include all equivalents encompassed therein.
For a clearer understanding of this invention, reference
may be had to the following description of a specific em-
bodiment thereof taken in conjunction with the accom-
panying drawing wherein; :
FIGURE ‘1 is an elevational view as seen from one
end;
FIGURE 2 is an elevational view as seen from the op-
posite end; :
FIGURE 3 is a cross-sectional view taken substantially
along a plane parallel to FIGURES 1 and 2 and approxi-
" mately half way between the ends there illustrated; and
FIGURE 4 is a vertical sectional view taken approxi-
mately along the lines IV—IV of FIGURE 1.
Referring next to the drawings, and more particularly
to FIGURES 3 and 4, it is seen that this embodiment
of a pressure sealing device includes a hollow chamber
11 generally surrounded by a pair of side walls 12 and
13, a pair of end walls 14 and 15, a top wall 16 and
a bottom wall 17. Bottom wall 17 is preferably in the
form of a flange adapted to be mounted on a portion
. of a pressure containing vessel with an opening 19 of
bottom wall 17 in registry with a corresponding inlet or
outlet opening of the pressure containing vessel. Top
. wall 16 is also provided with an opening 28 through
which a strand 21 may be passed into or out from the
hollow chamber 11 on route to or from the pressure
containing vessel via opening 19. )
To permit continnous movement of the continuous
length of strand 21 while maintaining a pressure differ-
ential across the pressure sealing device, hollow cham-
ber 11 is provided with means for maintaining therein

a body of liquid, such as water, and mechanical means.

for augmenting the pressure drop across this body of
liquid. Such mechanical means include a pair of ro-
tating rolls 23, 24 having a nip therebetween through
which strand 21 passes. .As will be explained Iater,
roll 24 is mounted with its axis movable and resiliently
urged toward the axis of roll 23 against the action of
a stop to provide a certain minimum: clearance between
the peripheries of rolls 23 and 24.in the nip thereof.

- To prevent the escape of pressure around roll 23 on
the side remote from the nip with roll 24, a closure means
" or sealing shoe 26 is provided to obstruct the space be-
tween roll 23 and side wall 12. To prevent the escape
of pressure ‘around roll 24 on the side remote from the
nip with roli 23, a closure means including sealing shoe
27 and a sealing block 28 are provided. Rolls 23 and
24, sealing shoes 26 and 27, and sealing block 28 extend
substantially completely between end closures 14 and 15
to prevent leakage of pressure around the ends thereof.

Also positioned within hollow chamber 11 is a second
pair of rolls 23’, 24’ having associated therewith sealing
shoes 26" and 27’ and sealing block 28’ structurally and
functionally similar to the corrssponding elements previ-
ously described.

* Centrally located betwesn rolls 24 and 24" and eéxtend-
ing through end walls 14 and 15 is a rotatable sleeve
35, Extending through end wall 15 and surrounding a
portion of the length of sleeve 35 is a partial rotatable
sleeve 36. Partial rotatable sleeve 36 is supported around
rotatable sleeve 35 for rotary motion independent of
the rotary motion of sleeve 35." Rigidly affixed to sleeve

36.by means of bolts 38 and movable therewith is a_

support 3% containing ball bearing 40 through which
axle 41 of roll 24 passes.
41, -another ball bearing 42 is mounted in support 43
which is journaled for free rotation about rotatable
" sleeve 35 by journal means 44. Thus, if roll 24 should
be moved toward or away from roll- 23, movement of
axle 41 will cause a corresponding movement of partial
- sleeve 36 without affecting sleeve 35. Rigidly secured

e
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to sleeve 36 by bracket 46 is sealing shoe 27, which,
therefore, moves when roll 24 moves and by equal
amounts, thus maintaining a constant clearance between
shoe 27 and roll 24. The remote faces of sealing shoe

27 slide on an arcuate surface of sealing block 28, said »

arcuate surface representing a portion of a cylinder whose
axis is the axis of partial rotatable sleeve 38.

In a similar manner rotatable sleeve 35 has -sec'ured‘b
to it by bolts 38’ a support 39" which supports a ball

bearing (not shown) through which passes axle 41’ of
roller 24’. The other end of axle 41’ is mounted in a
ball bearing (not shown) in support 43’ which is jour-
naled about partial rotatable sleeve 36 by journal means
44’ - Similarly, bracket 46’ is rigidly affixed to sleeve

35 and supports sealing shoe 27’ for movement therewith..

Thus the movement of rolls 24 and 24’ toward and
away from mating rolls 23 and 23’ coordinates there-
with the. corresponding: movement of sealing shoes 27

and 27" along the sliding arcuate surfaces of sealing”

blacks 28 and 28’ through the use of rotatable sleeve 35
and partial rotatable sleeve 3. Also, the movements
for each of the pairs of rolls is independent of the move-
ments of the other of the pair of rolls. :

As best seen in FIGURES 1 and 2, support 39 is pro-
vided with an extension thereof to which is mounied one
end of a plate 48, the other end of which is mounted to’

an extension of support-43. -Likewise, a plate 48’ is.

mounted between extensions of supports 39’ and 43’

Plates 48 and 48’ are provided with pivotable mounting

means for supporting therebetween - pneumatic cylinder
50 and piston 51. Introduction of air or other gas into
inlet 52 of pneumatic cylinder 5@ urges plates 48 and
48’ apart pivoting supports 39, 39’, 43 and 43’ about
sleeves 35 and 36 thereby resiliently urging rolls 24 and
Introduction of gas
through inlet 53 serves to separate roils 24 and 24’ from
their mates;
24, a pair of adjustable stops 55 and 55" are provided to
set the minimum clearance at the nips of the rolls and
fixed stops 56 and 56’ are provided to set the maximum
clearance to which the nips may be opened. .
Suitably supported within the sleeve 35 by means of
ball bearings 59, 60 is a ‘shaft 61 on which is _mounted
three gears 63, 64 and 65 as best shown in FIGURES 2
and 4. Gear 63 is operatively connected to a .suitable
source of motive power for rotating shaft 61 and gears
64 and 65 therewith. Gear 64 intermeshes with idler

gears 67 and .68 which engage gears 76 and 71 mounted -

on axles 76 and 76" for rotating rolls 23 and 23’. Gear
65 intermeshes with gears 73 and 74 ‘mounted o axles
41 and 41" to thereby rotate Ttolls 24 and 24 Since
gears 64 and 65 have equal numbers. of teeth -and since

gears 70, 71, 73 and 74 have equal numbers of teeth,

it is readily apparent that rolls 23, 24, 23’ -and 24’ will
all rotate in the same angular velocity. By suitable adjust-

ment of the speed at which gear 63 is rotated, this chain

of gears is operated so that the peripheral ‘velocity of
rolls 23, 24, 23’ and 24’ is equal to and in the same di-

rection as-the linear velocity of strand 21 Dpassing through -

the nips of such rolls. R
It will be seen from = consideration of the above ‘de-

scribed structure, that numerous constricted passageways

exist between the continuously rotating portions of the

structure (i.e. rolls 23, 24, 23’ and 24’) and the station-.

ary. portions of the structure (i.e. end walls 14 and i5
and sealing shoes 26, 27, 26’, 27’).

through the constricted spaces in directions opposed ‘to
the directions of possible entry of stich debris.

End wall 14 is provided with four liquid inlets 83,

84, 85, 86. As best seen in FIGURE 4, liquid inlet 84
communicates. with an annular recess 89 in one end of

In order to limit the travel of rolls 24 and -

In order to substan- - -
tially eliminate the collection of debris and ‘broken fila- -
ments in these constricted spaces, means is provided for
supplying water to recesses therebetween and flowing it
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roll 23’. Water introduced through inlet 84 flows into
recess 89 and then radially outwardly through the con-
stricted space between the cnd of roll 23’ and the adja-
cent portion of end plate 14. In a similar manner, lig-
uid inlet 85 communicates with recess 80 in the end of
roll 24 to provide a radially outward flow of water be-
tween the end of roll 24 and end plate 14. Likewise,
inlets 83 and 86 communicate to recesses at the end of
Tolls 24’ and 23 to provide radially outwardly directed
flows adjacent to the ends of such rolls and end plate
14. Similarly, end plate 15 is provided with four inlets
(only two of which, 82 and 93 are seen in FIGURE 4)
which communicate with recesses (e.g. 95 in roll 24, and
96 in roll 23’) from which water flows radially outward-
1y between the ends of rolls 23, 23’, 24, 24" and end plate
15. 'This serves to keep debris and broken filaments out
of the constricted space adjacent the ends of these rolls.

Shoes 26 and 26’ are provided with recesses 98 and
68’ into which liquid may be introduced through inlets
99 and 99'. is liquid flows outwardly from recess
98, 98- through the constricted spaces between sealing
shoes 26, 26" and rolls 23, 23’ past suitable sealing strips
161, 102, 101’, 1082’. In a similar manner shoes 27,
27 are provided with recesses 164, 164’ to which liquid
may be introduced through inlets 195, 185’. Inlets 165,
165’ are connected by flexible conduits (not shown) to
openings 106, 166’ (see FIGURE 1) in end wall 14 to

permit liquid to be introduced to recesses 184, 104" from

outside hollow chamber 11. This liquid flows from re-
cesses 104, 164" outwardly through the constricted spaces
between rolls 24, 24’ and sealing shoes 27, 27" past seal-
ing strips 167, 108, 107" and 198’ to flush out any debris
which may tend to enter these constricted spaces.

Water or other liquid entering through the various in-
lets previously described fills up the interior of hollow
chamber 11 and flows into the nips between rolls 23 and
24 and between rolls 23" and 24’ to provide sufficient
sealing to prevent the loss of pressure through the pres-
sure sealing device. End plate 14 is provided with a
drain 119 which may be used whenever it is desired to
empty the interior of hollow chamber 11 of liquid for
inspection, repairs, cleaning, or other purposes.

As shown in FIGURE 3, rotatable sleeve 35 and par-
tial rotatable sleeve 36 may be protected from debris and
broken filaments by means of shield 112 fastened to
bracket 46°, which shield substantially encloses sleeves 35
and 36 at least on the side thereof facing toward the
pathway of strand 21.

In order to assist in keeping the edges of strand 21
from entangling in the constricted space adjacent the
ends of rolls 23, 24, 23’ and 24’, bar guides 114 are
provided which prevent unbroken filaments from wander-
ing out to the ends of these rolls.

To permit observation of the interior of hollow cham-
ber 11, sight glasses 115 may be provided in side walls
12 and 13,

¥n operation, strand 21 is fed through the nips between
rolls 23 and 24 and between rolls 23’ and 24" at a speed
substantially equal to the peripheral velocity of such
rolls. Hollow chamber 11 is filled with a liquid, such
as water, and is maintained full by the constant flow of
additional liquid through the various inlets previously
described. Excess liquid is permitted to drain outwardly
through opening 19 and to overflow upwardly through
opening 29. Adjustable stops 55 and 55’ are set so that
under the resilient urging of pneumatic cylinder 56 and
piston 51, rolls 24 and 24’ are moved toward rolls 23
and 23 until a minimum clearance substantially equal
to the thickness of strand 21 is achieved. Thus, in nor-
mal operation, strand 21 is not crushed or compacted
as it passes through the nips of these rolls.

When an occasional enlargement of strand 21 reaches
the nip of a pair of rolls, the rolls rapidly separate an
appropriate distance to permit enlargement of strand 21
to pass therethrough and immediately thereafter return
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to the normal clearance under the resilient urging of
pneumatic cylinder 50 and piston 51. When the en-
larged portion of strand 21 reaches the other pair of
rolls, the other pair rapidly opens up in the nip thereof
to permit passage of this enlarged portion and then re-
turns to the normal nearly closed position automatically
in the same manner.

Thus, when an enlarged portion of strand 21 reaches
the pressure sealing device of this invention, one pair of
roils cpens at a time to permit passage of the enlarged
section therethrough and then closes prior to the opening
of the other pair of rolls. This prevents loss of pressure
through this pressure sealing device when an enlargement
of strand 21 occurs, particularly when such enlargement
is non-uniform across the width of strand 21 (such as
existing only on one side of strand 21, e.g., the side near
end wall 14 or 15).

It has been found essential for maximum speed of re-
sponse of the opening of the nips between the rolls upon
encountering an enlargement in strand 21 that the rolls
be driven at a peripheral speed substantially equal to the
linear speed of the strand passing therebetween. This
permits the rolls to open up rapidly to permit the en-
largement of strand 21 to pass therethrough without the
necessity for applying substantial tension to strand 21 to
drag it through the nip while opening up the nip.

By the use of the liquid inlets feeding to the recesses
and producing liquid flows through the various con-
stricted spaces in directions opposed to the directions
taken by broken filaments and other debris, such con-
stricted spaces may be maintained clean and operable
for extended periods of time without the necessity of
shutting down and manually cleaning out the pressure
seal of this invention. The presence of the liquid within
hollow chamber 11 also serves to lubricate the bearing
surfaces between moving and non-moving portions of
the pressure seal.

In actual tests, utilizing a device substantially as illus-
trated in the accompanying drawings, it has been found
possible to maintain a pressure differential across the
pressure sealing device of approximately 25 Ibs. per
square inch while feeding an endless strand through a
body of water. about two feet tall having therein two
pairs of rotating rolls having 2 minimum clearance of
about .03 inch (which is substantially equal to the thick-
ness of strand 21).

- I claim:

1. A pressure-sealing device adapted to permit the con-
tinuous passage therethrough of a continucus length of
elongated material from a first zone maintained at one
pressure to a second zone maintained at a different pres-
sure, said device comprising:

(a) a hollow chamber having openings therein com-
municating with said first zone and with said second
zone, and through which said elongated material is
passed, said chamber having a pair of opposite end
walls and being adapted to contain a body of liquid
therein;

(b) a first roll supported within said chamber be-
tween said end walls for rotation about its axis;

(¢) a second roll also supported within said chamber
between said end walls for rotation about its axis,
the axes of said rolls being substantially parallel;

(d) means for resiliently urging at least one of said
rolls toward the other of said rolls to define a con-
stricted passageway between the peripheries of said
rolls through which said elongated material is passed;

(&) means for rotating said rolls at-a peripheral speed
substantially equal to and in the same direction as
the linear speed of the clongated material passing
through the constricted passageway between the
rolls;

(f) closure means extending between said end walls
and substantially blocking the space between each
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roll and said hollow chamber; said. closure means
being provided with - recesses -facing - said rolls;

(g) means for-supplying liquid to said recessés where-
by liquid will flow from said recesses through the
constricted- spaces between said closure means and
said rolls; and .

(h) means for supplying -a liquid to the interior of

- said-hollow chamber to maintain therein a body of
Tiquid a portion of which extends into the constricted
passageway between the rolls.

.2.. A pressure-sealing device adapted to permit the con-

tinuous passage thersthrough of a continuous length of

elongated material from a first -zone maintained at one

10

pressure to a second zone maintained at a different pres- -

sure, said- device comprising:

(@) a hollow chamber having openings therein com-

. municating with said first zone and with said sec-
ond zone, and through which said elongated material
is passed, said chamber having a pair of opposite end
walls and being adapted to contain a body of liquid
therein;

(b) a first roll supported within said chamber between
said end walls for rotation about its axis;

{(c) a.second roll also. supperted within said chamber
-between said end walls for rotation about its axis,
the axes of said rolls being substantially parallel;

(d) means for supplying liquid to the constricted
spaces between the ends of said rolls and said end
walls, said liquid flowing radially outwardly from
the axes of said rolls past the peripheries of said
rolls; . . . .

(e) means for resiliently urging at least one of said
‘rolls toward the other of said rolls to define a con-
stricted passageway between the peripheries of said
rolls through which said elongated material is passed;

‘(f) means for rotating said rolls at-a peripheral speed

" ‘substantially equal to and in the same direction as

the linear speed of the elongated ‘material passing"

through the constricted passageway between the rolls;
(g) closure means extending between said ead walls
and substantially blocking the space between each
roll and said hollow chamber; and
(h) means for supplying a liquid to the interior of
said hollow chamber to maintain therein a body of
liquid- 'a portion of which extends into the -con-
stricted passageway between the. rolls. o
3. A pressure-sealing device adapted to permit the con-
tinuous passage therethrough of a- continuous length of
elongated material from a first zone maintained at one
pressure to a second zone maintained at a different pres-
sure, said device comprising:

'(2) a hollow chamber having openings therein com-

municating with said first zone and with said second
zone, and through which said "elongated. material is

_ passed, said chamber having a pair of ‘opposite end
walls and being adapted to-contain a body of liquid
therein;

(b) a first roll supported within said chamber between

. said end walls for rotation about a fixed axis;
“{c) a second roll also supported within said chamber
between said end walls for rotation about a mov-

able axis, said movable - axis ‘being substantially’

_ parallel to ‘and movable toward and away from said
fixed -axis; :

-~ (d) means for resiliently urging said second roll to-
jward said first roll to define a constricted passage-
way between the peripheries of said rolls through
which said' elongated material is passed; )

(e) means for rotating said rolls at a peripheral speed
substantially equal to and in the same direction as
the linear speed of the elongated material passing

_ through the constricted passageway between the
rolls; . )

- (f) first- closure means fixedly secured to said hollow
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- chamber to substantially block the-space- between, '

said first roll and said hollow chamber; -

(g) second closure means mevably. supported in said _

hollow chamber in fixed relation to the movable axis

of 'said second roll to substantially -block the space.

between .said second toll and said hollow chamber;
and S : BT
(h) means for supplying a liquid tothe interior of said:
hollow chamber to maintain. therein a body ef liquid
a portion of which extends into the constricted pas-
sageway between the rolls. .
4. A pressure-sealing device as defined in claim 3
including mounting means having its axis parallel to. the.
axes of said rolls; means secured to said mounting means

for supporting said second roll for rotary motion about -

its axis and for limited movement about the axis of said
mounting means; means secured to said mounting means
for supporting said second. closure means for limited

movement about the axzis of said mounting means corre- -

lated with the movement of said second roll to preserve
a fixed spacial relationship thereto. :

5. A pressure-sealing device adapted to permit the con-
tinuous passage therethrough of a continuous léngth of-
‘elongated material -from a first zone maintained at one
pressure to a second zone maintained at a different pres- i

sure, said device comprising: g .
(a) a hollow chamber having openings theréin. com-
municating with said first zone and with said second
zone, and through which said elongated material is
passed, said chamber having a pair of opposite end
walls and being adapted to contain a body of liquid
therein; ) o
‘(b) a plurality of pairs of rolls, each roll being sup-
ported for rotation about its own axis within said
chamber between said end walls; :

(¢) means for supplying liquid to the constricted spaces
between the ends of said rolls and said end walls;

. said liquid flowing radially outwardly from the axis
of said rolls past the peripheries thereof;

(d) means for resiliently urging-at least one .of the
rolls of each pair toward the other. roll of the pair

" to define a. constricted passageway between the pe-
ripheries of the rolls of each pair through which said
elongafed maferial is passed; ) i

(e) means for rotating said rolls at a peripheral speed
substantially equal to and in the same direction as

. ‘the lingar speed of the elongated material passing
through the constricted passageways between said
pair of rolls; ] BT L

(f) closure means ‘extending between said end walls

. and substantiaily blocking the space between each
roll and said hollow chamber; and

(g) means for supplying a Tiquid to the interior of said

hollow chamber t6 maintain a body ‘of liquid be-

tween said pairs of Tolls, a portion of said body of

liquid extending into the constricted passageway -be-
tween the rolls of each pair. )

6. A pressure-sealing device adapted to permit the con-- -

tinucus passage therethrough: of a continuous length of
elongated material from a first zone maintained -at. one

pressure to a second zone maintained at-a different -pres-.

sure, -said device comprising: ; :
(a) a hollow chamber having openings therein ‘com-
-municating with said first zone and with said second

zone, and through which said elongated material is . 7
-passed, said chamber having a pair of opposite end"
walls and b:ing adapted to contain a body of liquid-.-

therein;

-(b). a plurality of pairs of rolls; each roll being Sup- -

chamber between said end walls;

ported for rotation about its own axis within said

- (c) means for resiliently urging at least one of the -

rolls of each pair toward the other roll of the ‘pair
to- define- a constricted” passageway between the pe-

e
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ripheries of the rolls of each pair through which
said elongated material is passed;

(d) means for rotating szid rolls at a peripheral speed
substantially equal to and in the same direction as
the linear speed of the elongated material passing
through the constricted passageways between said
pairs of rolls;

(e) closure means extending between said end walls
and substantially blocking the space between each
roll and said hollow chamber, said closure means
being provided with recesses facing said rolls;

(f) means for supplying liquid to said recesses where-
by liquid will flow from said recesses through the
constricted spaces between said closure means and
said rolls; and

(g) means for supplying a liquid to the interior of
said hollow chamber to maintain a body of liquid
between said pairs of rolls, a portion of said body
of liquid extending into the constricted passageway
between the rolls of each pair.

7. A pressure-sealing device adapted to permit the con-
tinuous passage therethrough of a continucus length of
elongated material from a first zone maintained at one
pressure to a second zone maintained at a different pres-
sure, said device comprising:

(a) a hollow chamber having openings therein com-
municating with said first zone and with said second
zone, and through which said elongated material
is passed, said chamber having a pair of opposite
end walls and being adapted to contain a body of
liquid therein;

(b) a plurality of pairs of rolls, each roll being sup-
ported for rotation about its own axis within said
chamber between said end walls, one roll of each
of said pairs of rolls being mounted for rotation
about a fixed axis and the second roll of each of
said pairs of rolls being mounted for rotation about
a movable axis;

(c) means for supporting each of said second rolls

" for rotation therein and for pivotable movement of
the axis thereof about a common axis;

(d) means for resiliently urging said second roll of
each pair toward the first roll of the pair of define
a constricted passageway between the peripheries of
the rolls of each pair through which said elongated
material is passed;

(e) means for rotating said rolls at a peripheral speed
substantially equal to and in the same direction as
the linear speed of the elongated material passing
through the constricted passageways between said
pairs of rolls;

(f) closure means extending between said end walls
and substantially blocking the space between each
roll and said hollow chamber;

(g) means for supporting said closure means asso-
ciated with each of said second rolls for pivotable
movement about the same axis as said second rolls
and each coordinated with the associated roll to
maintain a fixed spatial relationship therewith; and

(h) means for supplying a liquid to the interior of said
hollow chamber to maintain a body of liquid be-
tween said pairs of rolls, a portion of said body of
liquid extending into the constricted passageway be-
tween the rolls of each pair.

8. A pressure-sealing device adapted to permit the
continuous passage therethrough of a continuous length
of elongated material from a first zone maintained at one
pressure to a second zone maintained at a different pres-
sure, said device comprising:

(a) a hollow chamber having openings therein com-
municating with said first zone and with said second
zone, and through which said elongated material is

- passed, said chamber including a pair of opposite
end walls and being adapted to contain a body of
liquid therein;
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(5) a_drive shaft extending perpendicularly to said
end walls;

(c) a first sleeve coaxial with and surrounding said
drive shaft mounted for free rotation relative to
said drive shaft;

(d) asecond sleeve coaxial with and surrounding said
first sleeve mounted for free rotation relative to
said first sleeve, said second sleeve being axially
shorter than said first sleeve;

(e) a first roll mounted within said hollow chambnr
for rotary motion about a fixed axis parallel to the
axis of said drive shaft;

() a second roll mounted within said hollow chamber
for rotary motion about an axis which is parallel
to the axes of said first roll and said first sleeve
and which is movable toward and away from the -
axis of said first roll, said first roll and said second
roll forming a nip therebetween through which
said elongated material is passed;

g) means for supporting said second roll for rotary
motion about its own axis and for orbital motion
about the axis of said first sleeve, said means being
secured to said first sleeve;

(k) first closure means extending bptween said end
walls and substantially blocking the space between
said first roll and said hollow chamber;

(i) second closure means supported by said first sleeve
for movement therewith about the axis of said first
sleeve, said second closure means extending between
said end walls and substantially blocking the space
between said second roll and said hollow chamber;

(j) a third roll mounted within said hollow chamber
for rotary motion about a fixed axis parallel to the
axis of said drive shaft;

(k) a fourth roll mounted within said hollow chamber
for rotary motion about an axis which is parallel
to the axis of said third roll and said second sleeve
and which is movable toward and away from the
axis of said third roll, said third roll and said fourth
roll forming a nip therebetween through which said
elongated material is passed;

() means for supporting said fourth roll for rotary
motion about its own axis and for orbital motion
about the axis of said second sleeve, said means
being secured to said second sleeve;

(m) third closure means extending between said end
walls and substantially blocking the space between
said third roll and said hollow chamber;

(n) fourth closure means supported by said second .
sleeve for movement there with about the axis of
said second sleeve, said fourth closure means ex-
tending between said end walls and substantially
blocking the space between said fourth roll and
said hollow chamber;

(o) means for resiliently urging said second roll to-
wards said first roll and for resiliently urging said
fourth roll towards said third roll;

(p) means for supplying a liquid to the interior of
said hollow chamber to maintain therein a body of
liquid a portion of which extends into the constricted
passageways or nips between said rolls; and

(g) means for transmitting rotary motion from said
drive shaft to each of said rolls.

9. A pressure-sealing device as defined in claim 8
wherein each of said closure means is provided with
a recess. facing its associated roll and including means
for supplying liquid to each of said recesses whereby
liquid will flow from said recesses through the con-
stricted spaces between said closure means and said rolls.

10. A pressure-sealing device as defined in claim 8
wherein each end of each of said rolls is provided with
an annular recess facing an end wall and including means
for supplying ligquid to each of said recesses whereby
liquid will flow radially outwardly from said recesses.
through the comnstricted spaces between the ends of said
rolls and said end walls.
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11. A pressure-sealing device - as defined in claim 8
wherein said means for transmitting rotary motion from
said drive shaft to each of said rolls includes a driven
gear on the shaft of each of said rolls; a first drive gear
on said drive shaft directly meshing with the driven gears
on said second .roll and said fourth toll; and a second
drive gear on said ‘drive shaft mdu'ectly meshing with
the driven gears on said first roll and said third roll.

12. A’ pressure-sealing device as defined in claim 8
including adjustable stop means to limit the minimum
width of the constricted passageways or nips between

10
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the. rolls of each pair of rolls achieved under the action

of said means for resiliently urging said” second and’

fourth rolls toward said first and third rolls, respectlvely
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