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This invention relates to apparatus for treating con-
tinuous runaning materials such as yarn, fabrics, and the
like, with liquids, such as sizing, dyes, resins, rinses, fixers,
etc., and also to method of carrying out such treatment.
More particularly this invention relates to a new arrange-
ment of the quetsch rolls of a size box or padder or sim-
ilar treating apparatus such that their simple adjustment
may make possible different kinds of treatment of the tex-
tile materials in a variety of forms and sequences.

In the manufacture of woven fabrics for example, pre-
paratory to introducing the yarn into a loom, the yarn is
passed through a slasher with many ends in contiguous
parallel relation. The yarn is thereby impregnated and
coated with size, such as starch or the like, in order to
make the yarn sufficiently strong to with stand the strains
imposed by the heddle in the loom and resistant to the
abrasive action of filler yarns during the weaving opera-
tion. The particular kinds of size treatment which it may
be desirable to apply to the yarn depends upon the type
of textile being treated, weight of the yarn, subsequent use
to which the yarn will be put, as well as the physical ¢har-
acteristics of the textile itself. For example, it may be

desirable to have a quetsch roll arrangement provide a '

single nip for rayon yarn, a double nip for a textile such
as cotton, or even three or four nips for materials such as
stretchable tire cord.

Heretofore the conventional arrangement of quetsch
rolls in a slasher apparatus has consisted of two pairs of
horizontally aligned quetsch rolls, each quetsch roll con-
sisting of an upper press roll and a lower fixed roll. In
such an arrangement, however, it is not possible to vary
the treatment beyond an adjustment of the pressure be-
tween the quetsch rolls.

Accordingly, it is an object of this invention to provide
one apparatus in which the quetsch rolls may be arranged
to provide multiple nips in a variety of forms and se-
quences. It is another object of this invention to pro-
vide an apparatus whereby the treated yarns may be
stretched or not according to the desired treatment.

Further objects will become apparent from a consider-
ation of the following description and the accompanying
drawings, wherein:

FIG. 1 is a side elevational view, with parts in longi-
tudinal section, of a specific embodiment of apparatus in
accordance with this invention.

FIG. 2 is a view similar to FIG, 1, showing a differ-
ent arrangement of parts.

FIG. 3 is a view in cross-section of the apparatus taken
as indicated by the lines and arrows ITI-—III which ap-
pear in ¥IG. 1.

FIG. 4 is a plan view of the apparatus taken as indi-
cated by the lines and arrows IV—IV which appear in
FIG. 1. : -

FIG. 5 is a side elevational view with parts in longi-
tudinal section of an apparatus similar to FIG. 1 but pro-
vided with a modified form of driving means, and with
parts arranged in different relative positions. :

The following description is directed to the specific
forms of the apparatus and method as shown in the draw-
ing and is not intended to be addressed to the scope of
the invention itself which is capable of being practiced in
a wide variety of forms and arrangements.
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Adverting herewith to the specific form of the appara- -.:

2

tus as shown in FIGS. 1-5 of the drawings, a lower ro-
tatable quetsch: roll 26, is journalled in suitably packed
bearings 30 and 31 mounted on, the top of opposite walls
of a trough 21. Likewise another lower rotatable quetsch,
roll 28 is journalled in bearings 32 and 33 similarly
mounted. Although lower quetsch rolls 26 and 28 are
rotatably mounted they are otherwise journalled in sta-
tionary bearings. As best seen in FIG. 3 an upper rotat-
able quetsch roll 29 is journalled in vertically movable
blocks 34 and 35 which are themselves positioned in ver-
tical slots 36 and 37 within the vertically movable bear-
ings 38 and 39 respectively.. Movable blocks 34 and 35
are capable of reciprocating movement within the verti-
cal slots 36 and 37, said movement being-actuated by the
pressure of fluid in the pneumatic cylinders 42 and 43
upon pistons 44 and 45 connected by rods 46 and 47 to
the aforesaid movable blocks 34 and 35 respectively. An
inlet tube 50 is provided to permit the entry of fluid into
pneumatic cylinder 43 under pressure, forcing piston 45
and its connecting rod 47 downwardly and causing quetsch
roll 29 to be pressed firmly against its opposing lower
quetsch roll. .

Movable bearings 38 and 39 are slidably attached to
sliding frames 52 and 53 respectively. The aforesaid-slid-
ing frames are fitted in position between charnnel bars 54
and .55 and angle bars 56 and 57 respectively. Channel
bars 54 and 55 are supported by posts.58 and 59 respec-
tively to which are also bolted wall frame members 62 and
63 which support trough 21. Bolted to the slidable frame
53 is a.fixed block 64 having a threaded hole through
which passes screw 65. Screw 65 extends through a
threaded hole in another fixed block 66 bolted to the end
of channel bar 55. A manual wheel 67 is provided for
the turning of the screw 65 to- force the movement of
slidable frames 52 and 53 backward or forward in a hori-
zontal direction which in turn forces the two. upper
quetsch rolls 27 and 29 to roll over the two lower quetsch
rolls 26 and 28 into a selected position. The horizontal
movement of quetsch rolls 27 and 29 is accompanied and
facilitated by a vertical movement of the same quetsch
rolls which is made possible by the movement of guide
members 68 and 69 along curved guide stops such as 70
and a similar curved stop 71 and another guide member
not illustrated. In like manner guide member 73 moves

5 along the curved guide stop 72 and another curved guide

stop not illustrated, as quetsch roll 27 roils across the
upper periphery of quetsch roll 26, see FIG, 1.

As best seen in FIG. 4 the shafts of quetsch rolls 26
and 28 extend through channel bars 55 and affixed to their
ends is a sprocket wheel arrangement in which a chain 84
driven by the motor M is arranged to pass around a
sprocket wheel 76 affixed to the end of the shaft 77 of
quetsch roll 26. Sprocket wheels 81 and 82 of equal
size are affixed respectively to the ends of shafts 77 and
78 of quetsch rolls 26 and 28. Passing around these
sprocket wheels is another drive chain 83, o

FIG. 5 illustrates a modification of the apparatus
according to this invention in which the shaft 78 of
quetsch roll 28 has affixed thereto a sprocket wheel 85
of smaller dimension than the sprocket wheel 81 affixed
to the shaft 77 of quetsch roll 26. A chain 84 extends
from the motor M to pass around sprocket 76 .affixed
to the shaft 77 of quetsch roll 26 by means of which
said roll is rotated in a clockwise direction. Another
chain 83 passes around a second sprocket wheel 81 affixed
to the end of shaft 77 of quetsch roll 26 and also around
a sprocket 85 of smaller diameter which is affixed to
the shaft 78 of quetsch roll 28. The revolution of shaft
77 thereby communicates a rotary motion to shaft 78.
As a consequence of the fact that sprocket wheel 85 is
of smaller dimension than sprocket wheel 81, the rota-
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tion of shaft 78 W111 be more rapid than the rotatlon of
shaft 77.

In operation when the quetsch rolls are posmoned

in FIG. 1 of the drawings, the textile material T is drawn.

over a lead-in roll 20 to enter the trough 21 in which
a treating liquid is normally maintained at level L. After
entering the treatmg 11qu1d in trough 21 at level L the
material T rounds immersion roll 25 to travel upward
through the treating liquid until it emerges again at level
L.  Upon emergence the material T rounds lower quetsch
roil 26 to travel downwardly between lower quetsch roll
26 and its cooperative upper quetsch roll 27; it then
rounds cooperative roll 27 to pass upwardly . between
upper quetsch roll 27 and its cooperative lower quetsch
toll' 28; rounding quetsch roll 28 the material passes
downwardly once more between lower quetsch roll 28 and
its cooperative upper quetsch roll 29, whence the mate-
rial passes to a dryer, not shown.

When the treating liquid is a-size solution the eﬁect
of a squeeze between quetsch rolls 26 :and 27 is: that of
a “slop” size, that is, the size materia] squeezed out of
the material collects and forms a small pool -just above
the point where the quetsch rolls 26 and 27-touch, thus,
in effect, treating the material to an additional bath in
~ the size solution and tending. to press the size more fully
into the textile being treated. When the textile later
passes between quetsch rolls 27 and 28 it is afforded a
“drain” size so that the sizing liquid pressed from the
textile .drains back into the trough 21 instead of collect-
ing in a pool between the two rolls. When the textile
still later passes between quetsch rolls 28 and 29 the
effect is that of a dressing action to smooth out the coat-
ing of size maferial and to make the impregnation more
uniform..

In FIG. 2 the material T after emergence from the
treating medium passes upwardly between lower quetsch
roll 26 and upper quetsch roll’ 27, around quetsch roll
26 and then downwardly between lower quetsch roll 26

and upper quetsch roll 29; it then passes around quetsch -

roll 29 to travel upwardly again between upper quetsch
roll 29 and lower quetsch roll 28, whence it passes to a
dryer not shown.

It will be seen that the effect of  the quetsch roll
arrangement in FIG. 2 is to afford a “drain size” as the
material .\ T passes upwardly between : quetsch rolls. 26
and 27; a “slop” size is affectéd upon the textile when
it passes downwardly between quetsch. rolls 26 and 29,
and finally the textile is given an additional .drain size
when it passes between quetsch rolls 28 and 29 in an
upwardly direction.

When the quetsch rolls are arranged as in FIG. 5 the
material T after emerging from. the treating liquid passes
upwardly between quetsch rolls 26 and 27 and-then passes
again in an upwardly direction between quetsch rolls-28
and 29 at which point it passes on to a dryer not shown.
In this arrangement the textile is given first a-drain size
and is then:subjected to another drain size in the nature
of a dressing action.

When upper quetsch rolls 27 and 29 -have been moved
longitudinally by means of manual wheel 67 to a position’

in which the axes of upper quetsch roll 27 and of upper
: quetsch roll 29 are directly above the axes of lower quetsch
roll: 26 and Tower quetsch roll 28, respectlvely, the guide
members 69 and 73 have reached their maximum height
along the gnide stops 71 and 72.. When quetsch rolls
27 and 29 have been placed in this position, fluid may
then be admitted to pneumatic cylinders 43 and 48
through inlet tubes 50 and 75, forcing downward pistons
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45 and 96 to press quetsch rolls 27 and 29 firmly against

their cooperative quetsch rolls 26 and 28 respectively.
From this position by turmng the manual wheel 67 upper
quetsch rolls 27 and 29 may be moved in either direction
longltudmally across ‘the trough to effect other desired:
arrangements ‘of the rolls while maintaining a'constant
pressure by means of thé four fluid cylinders as adjusted

70
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in the initial vertical positions described. . To release the
pressure of the upper quetsch rolls 27 and 29 against
the lower quetsch rolls 26 and 28, a valve (not shown)
is opered in inlet tube 50 to permit the release of fluid
pressure on the top of the piston 45 in cylinder 43 which
will serve as an example to illustrate the operation of
each of the four cylinders, and another valve associated
with inlet tube 51 is opened to admit fluid under pressure
into the cylinder forcing the piston in an upward direction.

For example whers it is desired to change the quetsch
roll arrangement fiom that in FIG. 1 to that in FIG 2
the pressute in the four fluid cylinders attached to the
movable blocks bearing the shafts of quetsch rolls 27
and 29 may be revérsed by opening the inlet fubes in the
tops of the cylinders and admitting fluid under pressufe
through the inlet tubes in: the bottom of the cylinders
effecting a lifting' motion on the pistons in the cylinders
and thereby releasing the pressure of quetsch rolls 27
and 29 against quetsch rolls 26 and 28. By means of
manual wheel 67 the movable frame 53 is cranked for-
ward and quetsch rolls 27 and 29 roll over the tops of
quetsch rolls 26 and 28 which motion is permitted in a
vertical direction by the vertical movement of the bear-
ings in which the movable blocks are positioned. When
the guide meémbers 69 and 73 reach the opposite side of
the guide stops 71 and 72 the rolls have then been posi-
tioned as in FIG. 2. Pressute may then again be reversed
in the cylinders to force quetsch rolls 27 and 29 down
firmly against the peripheries of quetsch rolls 26 and 28.

Lower quetsch roll 26 is driven from its shaft by the
chain drive 84 which is connected to the motor M and
passes around sprocket wheel 76. Lower quetsch roll
28 is similarly driven by a chain 83 which passes around
sprocket wheels 81 and 82 affixed to the shafts 77 and
78 of quetsch rolls 26 -and 28 respectively. Quetsch
rolls 26 and 28 rotate at the same speed therefore, since
sprocket wheels 81 and 82 are of equal size.

Since the fluid pressure in the four pneumatic cylinders
associated with the upper quetsch rolls 27 and 29 acts
to press said quetsch rolls down firmly upon the periph-
eriss of lower quetsch rolls'26 and 28 the rotation of
the two latter quetsch rolls also causes the rotation of
quetsch rolls 27 and 29 by frictional contact. It will be
noted that in- FIG. 1, since both quetsch rolls 26 and 28
rotate in a clockwise direction the effect of said rotation
is to impart a counter-clockwise rotation to quetsch roll
27 which is in contact with both quetsch rolls 26 and 28,
and .a similar rotation to quetsch roll 29 which is in
contact with quetsch roll 28 alone.

In the modification illustrated in FIG. 5 when the
quetsch roll 26 is rotated by the chain drive 84 passing
around the sprocket 76 affixed to the shaft 77, its clock-
wise rotation imparts a counter-clockwise rotation to
the queisch roll 27 by means of frictional contact. Like-
wise -the clockwise rotation of the chain driven lower
quetsch roll 28 imparts a counter-clockwise rotation to
upper quetsch roll 29 by peripheral contact. Since as
hereinbefore - described the sprocket 85 affixed to the
shaft 78 of quetsch roll 28 is of smaller diameter than
the sprocket 81 affixed to the shaft 77 of quetsch roll
26, quetsch roll 28 is driven at a rate of speed greater
than that of quetsch roll 26, and, of course, the rota-
tion of upper quetsch roll 29 is more rapid than that
of upper quetsch rolt 27. The modification as described
is useful in those cases where it is desirable to effect a
stretching of the textile during the sizing operation.

It will be apparent that an important advantage of the
quetsch roll arrangement constructed in accordance with
this invention lies in the number and varieties of treat-
ment which may be affected on different kinds of tex-
tiles using a single apparatus.

Moreover the adjustment of the quetsch rolls from
one position to another to affect different treatments can
be-made speedily and with a minimum of shut-down
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time of the slasher apparatus, thereby greatly erhanc-
ing the economy of its operation.

Although this invention has been disclosed with ref-
erence to specific forms and embodiments thereof, it
should be evident that a great number of variations may
be made without departing from the spirit and the scope
of this invention. For example, parts may be reversed,
equivalent elements may be substituted for those specifi-
cally disclosed and certain features of the invention may
be used independently from other features, all without
departing from the spirit and scope of this invention as
defined in the appended claims.

Having thus described my invention, I claim:

1. A size box comprising means forming a container
for a liquid sizing material, an immersion roll in said
container means below the liquid level therein, a pair
of lower quetsch rolls having substantially paralle] axes
and spaced apart from one apother at a location at least
partly above the level of said liquid, a pair of upper
quetsch rolls arranged to contact said lower quetsch
rolls, said upper quetsch rolls having axes which are
spaced apart from one another at a distance substantially
equal to the spacing between said lower quetsch rolls,
means for moving said upper quetsch rolls as a unit in
a direction substantially perpendicular to the axes of said
lower quetsch rolls while maintaining the axes of said
upper quetsch rolls at substantially equal spacing from
one another, and means connected to said upper quetsch
rolls for moving said upper quetsch rolls up and down
relative to the axes of said lower quetsch rolls.

2. A size box comprising means forming a container
for a liquid sizing material, an immersion roll extending
across said container means below the liquid level therein,
a pair of lower quetsch rolls having substantially paral-
lel axial shafts, said shafts of said lower quetsch rolls
being spaced apart from one another above the level
of said liquid, a pair of upper quetsch rolls having sub-
stantially parallel axial shafts and arranged to contact
said lower quetsch rolls, a pair of slidable frame mem-
bers having bearings for the support of said shafts of
said upper quetsch rolls journalled therein; said bear-
ings being arranged to support said shafts of said quetsch
rolls at a distance from each other substantially equal
to the distance between said shafts of said lower quetsch
rolls, said frame members being movable across said
container. means in the direction substantially perpen-
dicular to the axes of said lower quetsch rolls, crank
means for the movement of said frame members, and
means connected to said upper quetsch rolls for moving
said upper quetsch rolls up and down relative to the
axes of said lower quetsch rolls.

3. A size box comprising means forming a container for
a liquid sizing material, an immersion roll extending
across said container means below the liquid level therein,
a pair of lower quetsch rolls having substantially paral-
lel axial shafts, said shafts of said lower quetsch rolls
being spaced apart from one another above the level of
said liquid, a pair of upper quetsch rolls ‘arranged to
contact said lower quetsch rolls, said upper quetsch rells
having parallel axial shafts spaced apart from one an-
other at a distance substantially equal to the spacing
between said shafts of said lower quetsch rolls, a pair
of horizontally slidable frame members having verti-
cally movable bearings for the support of said shafts
of said upper quetsch rolls journalled therein, said frame
members being movable across said container means in
the direction substantially perpendicular to the axes of
said lower quetsch rolls, said bearings being arranged
to provide an accommodating vertical movement along
said frame members proportional to the vertical move-
ment of said shafts of said upper quetsch rolls as said
frame members move across said container means, crank
means for the movement of said frame members, and
pressure producing means for forcing said upper quetsch
rolls downwardly against said lower quetsch rolls.

10

20

25

30

35

40

45

50

80

70

(]

6

4. A sizé box comprising means forming a container
for a liquid sizing material, an immersion roll extending
across said container means below the liquid level therein,
a pair of lower quetsch rolls having substantially paral-
lel axes and spaced apart from ome another at a loca-
tion at least partly above the level of said liquid, a pair
of upper quetsch rolls arranged to contact said lower
quetsch rolls, said upper quetsch rolls having substan-
tially parallel axial shafts spaced apart from one an-
other at a distance substantially equal to the spacing be-
tween said axes of said lower quetsch rolls, said shafis
of said upper quetsch rolls being disposed at their distal
ends in movable blocks, a pair of horizontally slidable
frame members having bearings for the support of said
shafts of said upper quetsch rolls, and arranged to be
movable across said container in the direction substan-
tially perpendicular to the axes of said lower queisch
rolls, said bearings having a vertical slot greater than
the height of said movable blocks, said movable blocks
being positioned in said vertical slots and arranged for
vertical movement proportional to the vertical move-
ment of said shafts of said upper quetsch rolls as said
frame members move across said container means, and
pressure producing means connected with said movable
blocks for forcing said upper quetsch rolls downwardly
against said lower quetsch rolls.

5. A size box comprising means forming a container
for a liquid sizing material, an immersion roll extending
across said container means below the liquid level there-
in, a pair of lower quetsch rolls having substantially
parallel axes and spaced apart from one another at a
location at least partly above the level of said liquid, a
pair of upper quetsch rolls arranged to contact said lower
quetsch rolls, said upper quetsch rolls having substan-
tially parallel axial shafts spaced apart from one another
at a distance substantially equal to the spacing between
said axes of said lower quetsch rolls, said shafts of said
upper quetsch rolls being disposed at their distal ends
in movable blocks, a pair of horizontally slidable frame
members having bearings for the support of said shafts
of said upper quetsch rolls, and arranged to be movable
across said container means in the direction substantially
perpendicular to the axes of said lower quetsch rolls,
said bearing having a vertical slot greater than the height
of said movable blocks, said movable blocks being posi-
tioned in said vertical slots and arranged for vertical
movement proportioned to the vertical movement of said
shafts of said upper quetsch rolls as said frame members
move across said container means, pneumatic cylinders
connected with said movable blocks and arranged to pro-
vide a vertical pressure against said blocks, and drive
means for the rotation of said lower quetsch rolls.

6. A size box comprising means forming a container
for a liquid sizing material, an immersion roll extending
across said container means below the liquid level there-
in, a pair of lower quetsch rolls having substantially

parallel axes and spaced apart from one another at a

location at least partly above the level of said liquid,
a pair of upper quetsch rolls arranged to contact said
lower quetsch rolls, said upper quetsch rolls having sub-
stantially parallel axial shafts spaced apart from one
another at a distance substantially equal to the spacing
between said axes of said lower quetsch rolls, said shafts
of said upper queisch rolls being disposed at their distal
ends in movable blocks, a pair of horizontally slidable
frame members having vertically movable bearings for
the support of said shafts of said upper quetsch rolls, and
arranged to be movable across said container means in
the direction substantially perpendicular to the axes of
said lower quetsch rolls, said bearings having a vertical
slot greater than the height of said movable blocks and
arranged to move vertically along said frame members,
said movable blocks being positioned in said vertical slots
and arranged for cooperative vertical movement with said
bearings proportional to the vertical movement of said
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shafts of said upper quetsch rolls as said frame members
iove across said container, and pressure producing

theans connected with said movable blocks for forcing

said upper quetsch rolls downwardly against said lower
quetsch rolls.

7. A size box comprlsmg means formmg a container
for a liquid sizing material, an immersion roll extending
across said container means below the liquid level there-
in, a pair of lower quetsch rolls having substantially
parallel axes and spaced apart from one another at a
location -at least partly above the level of said liquid, a
pair of upper quetsch rolls arranged to contact said lower
quetsch rolls, said upper quetsch rolls having substantiafly

parallel axial shafts spaced apart from one another at a
dlstance substantially equal to the spacing between said
axes of said lower quetsch rolls, said shafts of said upper
quetsch rolls being disposed at their distal ends in mov-
able blocks, a pair of horizontally slidable frame mem-
bers having vertically movable bearings for the support
of said shafts of said upper quetsch rolls, and arranged
to be movable across said container means ip the direc-
tion substantially perpendicular to the axes of said lower
quetsch rolls, said bearings having a vertical slot greater
than the height of said movable blocks and arranged to
move verticelly along said frame members, said movable
blocks being positioried in said vertical slots and arranged
for ‘cooperative vertical movement w1th said bearings
proportional to the vertical movement of said shafts of
said upper quetsch rolls.as said frame members move
across said - container means, pneumatic cylinders con-
nected with said movable blocks and arranged to provide
a vertical pressure against said blocks, and drive means
connected with said lower quetsch rolis for their rotation.

8. A size box comprising means forming a container
for a liquid sizing material, an immersion roll extending
across said container means below the liquid Ievel there-
in, a pair of lower quetsch roils having substantially
parallel axial shafts, said shafts of said lower quetsch
rolls. being spaced ‘apart from one another above the
level of said liquid, a pair of upper quetsch rolls arranged
to contact said lower quetsch rolls, said upper quetsch
rolls having parallel axial shafts spaced apart from one
another at a distance substantlally equal to the spacing
between said shafts of said lower quetsch rolls, said
shafts of said upper quetsch rolls bemg disposed at their
‘distal ends in movable blocks, a pair of horizontally slid-
able frame members having vertically movable bearings
for the support of said shafts of said upper quetsch rolls
and arranged to be movable across said container means
in the direction substantially perpendicular to the axes
of said lower quetsch rolls, said bearings having a ver-
tical slot greater than the height of said movable blocks,
.and arranged to move vertically along said frame mem-
bers,; said movable blocks being positioned in said ver-
‘tical slots' and arranged- for cooperative  vertical move-~
ment with said bearings proportional to the vertical move-
ment of said shafts of said upper quetsch rolls as said
frame members move across said container means, pneu-
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matic cylinders connected with said movable blocks and
arranged to provide a vertical pressure against said
blocks, and drive means connected with said lower
quetsch rolls for their rotation -at different speeds:

9. A size box comprising means forming a container
for a liquid sizing material, an immersion roll ext}endmvr
across said container means below the liquid level therein,
a pair of lower quetsch rolls having substantially parallzl
axial shafts, said shafts of said lower guetsch rolls being
spaced apart from one another above the level of said
lignid, a pair of upper quetsch rolls arranged to contact
said lower quetsch rolls, said upper quetsch rolls having
parallel axial shafts spaced apart from one another at a
distance substantially equal to the spacing between said
lower quetsch rolls, said shafts of said upper quetsch rolls
being disposed at their distal ends in movable blocks, a
pair of horizontally slidable frame members having ver-
tically movable bearings for the support of said shafts of

. said upper- quetsch rolls and airanged to be movable
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across said container means in the direction substantially
perpendicular to the axes of said lower quetsch rolls, said
bearings having a vertical slot. greater than the height of
said- movable blocks and arranged to move vertically
along said frame members, said movable blocks being
positioned in said vertical slots and arranged for coopera-
tive vertical movement with said bearings proportional to
the vertical movement of said shafts of said upper quetsch
rolls as said frame members move across said container
means, a-guide stop arranged to limit the upward move-
ment of said bearings, crank means for the movement of
said frame members, pressure producing means for forc-
ing said upper quetsch rolls downwardly. against said
lower quetsch rolls, and drive means connected with said
lower quetsch rolls for their rotation.

10. A size box comprising means forming a container
for a liquid sizing material; an immersion roll'in said con-
tainer below the liquid level therein, a pair of lower
quetsch rolls having substantiaily parallel axes and spaced
apart from one another at a location at least partly above
the level of said liquid, a pair .of upper quetsch rolls ar-
ranged to contact said lower quetsch rolls, said upper
quetsch: rolls having axes which are spaced apart from
one another at a distance substantially equal to the spacing
between said lower quetsch rolls, and means for moving
said upper quetsch rolls as a unit in a direction substan-
tially perpendicular to the axes of said lower quetsch rolls
while maintaining the axes of said upper quetsch rolls at
substantially equal spacing from one another.
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