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ABSTRACT OF THE DISCLOSURE 
A warp sizing and drying apparatus having a beam 

Stand Section, sizing section, a drying section and a take 
up section. Warp sizing means with size solution spraying 
pipes are provided in the sizing section to effect a warp 
sizing operation. The drying section comprises hot air 
producing means and a drying chamber having compart 
ments therein and conduits for discharging the hot air 
toward the wet yarns moving forward within the drying 
chamber to dry the wet yarns, said drying chamber fur 
ther having means to remove the now moist air after dry 
ing the yarns. 

Hamaraeses seam 

The present invention relates to a method of and appa 
ratus for simultaneous sizing and drying one complete 
Supply of a large number of warps of man-made filament 
yarns as is required for the weaving of a single sheet of 
fabric, and also for winding-up the resultant warps on a 
single loom beam. 
Warp sizing and drying apparatus of the prior art had a 

number of shortcomings. For example, there frequently 
occurred, during the sizing and drying process, snarling 
of yarns due to the contact between yarns; or there fre 
quently occurred breaking of yarns or there developed 
fluffing of yarns when the yarns are divided after being 
dried, or there often occurred undesirable heat-setting of 
yarns or transverse deformations of the yarns resulting 
from the use of a heat-drying means such as a radiator, 
infrared ray lamps or a heated cylinder for drying sized 
yarns. For this reason, the sizing and drying apparatuses 
of the prior art employing the aforesaid drying means 
have been unsuitable for effecting simultaneous sizing and 
drying of a large number of loosely twisted or non-twisted 
man-made or synthetic filament yarns having a fine denier. 

It is an object of the present invention to provide an im 
proved, efficient sizing and drying method and apparatus 
which do not cause snarling of man-made or Synthetic 
filament yarns during their being fed through the appara 
tus, nor cause breaking or fluffing of the yarns during the 
step of dividing the dry sized yarns, because of the novel 
steps of the method and the improved arrangement of 
the apparatus both designed to insure avoidance of con 
tact between the processed yarns by first simultaneously 
sizing a large number of warps and then dividing the sized 
yarns during the following process of drying, and also 
designed to avoid the development of undesirable heat 
setting or deformation of the yarns by drying the sized 
yarns with hot air to thereby effect the drying of yarns 
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2 
uniformly and efficiently thus making the simultaneous 
sizing and the accompanying simultaneous drying of a 
large number of yarns possible, whereby said method and 
apparatus are suitable for efficiently effecting simultane 
ous sizing and simultaneous drying of a large number 
of loosely twisted or non-twisted man-made or synthetic 
filament yarns or such yarns of a fine denier which has 
been quite difficult in the apparatus of this kind of the 
prior art. 
The drawings illustrate an example of the present in 

vention, in which: 
FIG. 1 is a right-side elevational view of the apparatus; 
FIG. 2 is a schematic side elevational view showing 

the manner in which the apparatus is operated; 
FIG. 3 is a schematic plan view showing the manner in 

which the apparatus is operated; 
FIG. 4 is a longitudinal sectional view, on an enlarged 

Scale, of the aeration-drying section taken along the lon 
gitudinal center line thereof; 

FIGS. 5 through 8 are cross sectional views taken along 
the lines A-A, B-B, C-C and D-D, respectively, in 
FIG. 4; 
FIG. 9 is a cross sectional view taken along the line 

E-E in FIG. 5; 
FIG. 10 is a perspective view, partly broken away, of 

an intermediate air conduit; 
FIGS. 11 and 12 are perspective views, respectively, of 

an exhausting means, illustrating the state in operation 
and the state when opened, respectively; 

FIG. 13 is a cross sectional view, on enlarged scale, 
of the bearings of a guide roller adapted to divide warps; 

FIG. 14 is a transverse cross sectional view, on an en 
larged scale, of a sizing section equipped with size-solution 
spraying means; 

FIG. 15 is a perspective view, on an enlarged scale, 
of a size-solution spray pipe; 

FIG. 16 is a schematic representation of a driving 
system; 
FIGS. 17 and 18 are a longitudinal cross sectional view 

and a plan view, respectively, of an aeration-drying sec 
tion provided, on the roof of the drying chamber thereof, 
with means for generating hot air. 
As is shown in FIG. 1, the warp sizing and drying ap 

paratus of the present invention comprises a beam creel 
section 1, a sizing section 2, a drying section 3 and a 
beaming section 4 which are arranged in series in this 
order longitudinal of the entire apparatus. 

In the beam creel section 1 located in the rearward 
part of the apparatus are provided two groups of a plu 
rality of beam creels 5 and 6 so arranged that the beam 
creels 5 in one of the groups are taller than the beam 
creels 6 of the other group, these two groups being ar 
ranged in an alternate relationship to each other. Each 
of the beam creels of the two groups is adapted to support 
a warpers beam a at the top of the creel by a bearing 7. 
In the instance of FIG. 1, the taller group consists of a 
row of seven beam creels of the type described, while 
the other group consists of a row of eight pairs of beam 
stand. Each of the paired beam creels 5 and 6 is pro 
vided with a band brake means 8 adapted to appropriately 
control the rotation of its own warpers beam a. 
The sizing section 2 comprises a straight comb 9, a 

guide roller 10, an immersion roller 12 partly immersed 
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in the size solution contained in a size vat it, a size 
solution spray pipe 14 and a squeezing roller 3, which 
are disposed in this order as mentioned from the rear 
ward section toward the forward section of the apparatus. 
The drying section 3 comprises a drying unit 16 utiliz 

ing hot air and a heated drum 17. The drying unit 16 
utilizing heated air stands on a depressed pit 18 formed 
in the ground. The drying unit 16 comprises a framework 
formed with steel struts 19 standing on the bottom face 
of the depressed pit and also with stays 20 made of steel 
bars disposed substantially level with the plane of the 
ground surface, and an oblong box-like drying chamber 
24 made with steel sheets and contained in said frame 
work in the longitudinal direction and resting on said 
stays 20 to which the drying chamber 24 is fixed. The 
external sides of the framework are provided with an 
external covering 21 made of steel sheets and lined with 
a glass wool material 22 to form a heat insulating wall 
structure 23 on five sides or surfaces of the framework 
excepting the side lying under the bottom of the drying 
chamber 24. A pair of hot air generating means 25 each 
comprising a combination of heating unit 27 having a 
plurality of steam-heating pipes 28 (FIG. 8) disposed in 
the air passageway and also comprising a fan means 26, 
are disposed symmetrically in both the forward and the 
rearward Sections of the pit and under the drying 
chamber 24. 
The drying chamber 24 and the heat insulating wall 

structure 23 are provided in their adjacent walls on both 
the rear and the front sides thereof, with an elongated 
inlet slot 29 and an outlet slot 30 for receiving and 
delivering sheet-form warps, respectively. The inlet and 
outlet slots extend in the direction of the width of these 
two box-like structures and are each disposed at a level 
substantially at the middle of the height of the drying 
chamber. On the lateral walls of said two structures, 
namely, the drying chamber and the heat insulating wall 
structure, are provided entrances 31 for allowing an 
operator to gain access to the interior of the drying 
chamber, said entrances being disposed in the opposite 
lateral side walls of these two structures in substantially 
the middle of the rear half and in substantially the middle 
of the forward half of the longitudinal lateral walls of 
these two structures and arranged so as to face each other 
on the opposite sides. Each of the entrances 31 is pro 
vided with a pair of hinged doors 32 adapted to open 
outwardly and equipped with a glass window 33. Also, 
an operating aperture 34 equipped with a hinged glass 
door 35 is provided on each of the lateral sides of said 
two structures near the both extreme end portions of the 
side walls in such manner that the operating apertures 
34 located on one of the lateral side walls face the other 
on the opposite side walls. 
The drying chamber 24 is provided, interiorly in the 

respective upper and lower corners of the rear end wall 
and also the forward end wall thereof, with perforated 
partition plates 40 each having a number of small open 
ings formed therethrough and being bent at right angles 
and being attached to the adjacent two walls of the re 
spective corners between the side walls of the chamber. 
The partition plates 40 in the upper and the lower corners 
of the rear end wall define in the portions a pair of 
pressure chambers 36 and 36' for regulating the air 
pressure. The chambers 36 and 36' each have rectangular 
cross section and extend between the opposite side walls 
of the drying chamber. The partition plates 40 in the 
upper and the lower corners of the forward end wall of 
the drying chamber define a pair of pressure reduction 
chambers 38 and 38' in a similar manner as do the 
plates 40. 

Outside the respective pressure chambers 36 and 36 
in the rearward end of the drying chamber 24, are pro 
vided air flow guide plates or air supply openings 42 
and 42. The air supply guide plate 42 extends laterally 
of the drying chamber 24 between the opposite side 
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4. 
walls thereof and also extends in an inclined direction 
between the upper edge of the inlet slot 29 and the inner 
surface of the ceiling of the chamber 24. The guide plate 
42 is provided with a row of a plurality of uniformly 
spaced, parallel, air-flow rectifying plates 44 directed 
downwardly and forwardly and extending laterally of the 
chamber 24 between the opposite side walls thereof. 
The air flow guide plate 42 extends laterally of the 

chamber 24 between the opposite side walls thereof and 
also extends in an inclined direction between the lower 
edge of the inlet slot 29 and the floor or bottom wall of 
the drying chamber 24. The guide plate 42 is provided 
with a row of a plurality of uniformly spaced, parallel, 
air-flow rectifying plates 44 directed in parallel upwardly 
and forwardly and extending laterally of the chamber 
24 between the opposite side walls thereof. Thus, the 
air flow guide plates 42 and 42 form air supply chambers 
37 and 37' of triangular cross section enclosing therein 
the pressure chambers 36 and 35, respectively. 

Similarly, air suction guide plates or air suction open 
ings 43 and 43' are provided outside the pressure reduc 
tion chambers 38 and 38', respectively. The guide plate 
43 extends from the upper edge of the outlet slot 30 to 
the inner surface of the ceiling wall of the drying chamber 
24 and is equipped with a row of a plurality of uniformly 
spaced, parallel, air-flow rectifying plates 44 directed 
rearwardly and downwardly. The guide plate 43' extends 
from the lower edge of the outlet slot 30 to the floor or 
bottom wall of the chamber 24 and is equipped with a 
row of a plurality of uniformly spaced, parallel, air-flow 
rectifying plates 44 directed rearwardly and upwardly. 
Thus, the air suction guide plates 43 and 43' form air 
suction chambers 39 and 39' of triangular cross section 
enclosing therein the pressure reduction chambers 38 and 
38', respectively. 

Intermediate air conduits 45, which are withdrawable 
and pass through the central portion of the drying chamber 
24, protrude into the central portion of the drying 
chamber in the direction of the width thereof from 
both of the side walls of the drying chamber (see FIG. 
7). Central air conduits 58 and 58 having trapezoidal 
croSS Sections are provided in the direction of the width 
of the drying chamber on the upper face of the ceiling 
wall and on the lower face of the floor wall thereof. 
Each of the aforesaid intermediate air conduits 45 (see 
FIG. 10), which is more or less flat and oblong in shape 
and which has closed ends, is divided into an air supply 
chamber 47 and an air suction chamber 50 by a central 
partition wall 52 provided therein longitudinally thereof, 
said air supply chamber 47 being located on the forward 
side, while the air suction chamber is located on the rear 
Ward side of the conduit 45. Each of said chambers 47 
and 50 is provided, in parallel with the central partition 
wall 52, with partition plates 53 having a number of 
Small throughholes near the innermost end portions of 
the intermediate air conduit, so as to provide at the 
rearward portion within the air supply chamber 47 a 
pressure chamber 46 adapted to regulate the pressure, 
and at the forward portion within the air suction chamber 
50, a pressure reduction chamber 49 adapted to regulate 
the pressure. A plurality of air supply holes 48 and a 
plurality of air suction holes 5 are provided in the 
forward peripheral face and the rearward peripheral 
face of those portions of the walls of each of said 
intermediate air conduit 45 which protrudes into the 
drying chamber, said walls of said intermediate air 
conduit Serving as the external peripheries of the air 
Supply chamber 47 and the air suction chamber 50. 
Air passage openings 54 and 55, and air passage open 
ings 56 and 57 are provided in the upper and the lower 
faces of the pressure chamber 46 and the pressure re 
duction chamber 49, respectively, near the walls of the 
base of the air conduits 45. The air passage openings 
54 and 56 located on the upper faces of the air con 
duits are provided with a size smaller than that of the 
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air passage openings 55 and 57 located on the lower faces 
thereof. 

Dual pipes 78 are provided vertically along both ex 
ternal sides of the heat insulating wall structure 23. Each 
of the pipes 78 is provided therein with a central parti 
tion wall 80 for dividing the pipe into a forward air 
supply piping section 81 and a rearward air suction 
piping section 82 to thereby provide separate passages. 

Across the upper portion of each of the dual pipes 
78 is horizontally mounted a drawer frame 79 by means 
of which the base portion of each intermediate air con 
duit 45 is slidably and drawably supported so that the 
innermost end portion of the conduit 45 passes through 
the walls of the heat insulating wall structure 23 and 
the drying chamber 24 and protrudes thereinto. The upper 
and the lower air passage openings 54 and 55 of each 
of the intermediate air conduits 45 face the above 
mentioned air supply piping section 8 whereby the 
pressure chamber 46 of the conduit 45 communicates 
with the air supply piping section 81. Similarly, the up 
per and the lower air passage openings 56 and 57 of the 
pressure reduction chamber 49 face the above-mentioned 
air suction piping section 82 whereby the chamber 49 
communicates with the Section 82. 
The central air conduits 58 and 58 having trapezoidal 

cross sections and provided on the upper face of the 
ceiling wall and on the floor wall are provided, by means 
of the respective central partition walls 65, 65 provided 
vertically and in the direction of the width of the dry 
ing chamber, with air supply chambers 60 and 60' and 
also with air suction chambers 63 and 63 forwardly 
and rearwardly, respectively, relative to the drying cham 
ber. Air-supply openings 61 and 61' and air-Suction open 
ings 64 and 64' are provided, along the direction of 
the width of the drying chamber, on the ceiling Wall 
and the floor wall and facing the inclined sides of the 
respective trapezoidal cross sections. Perforated parti 
tion plates 66 and 66 having a plurality of slits 67 are 
provided vertically at the rear end position of the re 
spective air supply openings 61 and 61 and at the fore 
most end position of the respective air Suction openings 
64 and 64 in a direction of the width of the drying 
chamber. At the rear portion of the respective air Sup 
ply chambers 60 and 60' are provided pressure chambers 
59 and 59' adapted to regulate the pressure, and in the 
foreground of the respective air suction chambers 63 and 
63' are provided pressure reduction chambers 62 and 62 
adapted to regulate the pressure. The lateral end faces, 
which are located in the foreground of the pressure 
chambers 59 and 59, of the respective air Supply cham 
bers 60 and 60’ provided along the entire width of the 
drying chamber, and the lateral end faces, which are 
located in the background of the reduced pressure cham 
bers 62 and 62, of the respective air suction chambers 
63 and 63, are closed with end plates 68, respectively. The 
upper and the lower air-supply openings, 61 and 61 
are provided with uniformly Spaced parallel rows of air 
fow rectifying plates 69 in a downwardly and forwardly 
inclined direction and in an upwardly and forwardly 
inclined direction, respectively, along the direction of 
the width of the drying chamber. The upper end the 
lower air-suction openings 64 and 64 are provided with 
uniformly spaced parallel rows of air-fioW rectifying 
plates 69 in a downwardly and rearwardly inclined di 
rection and in an upwardly and rearwardly inclined 
direction, respectively, along the direction of the width 
of the drying chamber. 
The upper ends of the branched dual pipes 83 as 

cending upwardly along the side walls of the drying 
chamber and connected to the upper ends of the re 
spective dual pipes 78 on both sides of the drying cham. 
ber, are joined to the opposite ends of the upper central 
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air conduit 58. Branched dual-pipes 84 extending from 
the lower portion of the respective dual pipes 78 are 
connected to the opposite ends of the lower central air 5 

6 
conduit 58, respectively. The pressure chambers 59 and 
59' and the pressure reduction chambers 62 and 62 
of the respective central air conduits 58 and 58' are 
connected, via the air supply piping section and the air 
Suction piping section which are formed in the foreground 
and the background of the respective branched dual pipes 
83 and 84, to the supply piping section 81 and to the 
air suction piping section 82 of the dual pipes 78, re 
spectively. 
At the lower ends of the respective dual pipes 78 located 

on the opposite lateral sides, there is a connection between 
the air supply pipe 77 (see FIG. 4) connected to the 
fan means 26 of the hot air generating means located 
in the foreward section on the same side and the air 
suction pipe 74 (see FIG. 4) connected to the heating 
units 27 of the hot air generating means located in 
the rearward section on the same side, and the air sup 
ply pipe 77 is thus connected to the air supply piping 
section 81 of the dual pipes, while the air suction pipe 
74 is thus connected to the air suction piping section 82 
of the dual pipes. The foremost ends of the upper and the 
lower branched air supply pipes 73 and 73 connected 
to the rear ends of the air supply pipes 72 connected 
to the respective fan means 26 of the heated air generating 
means on the opposite lateral sides are fixed to the 
walls of the respective upper and the lower corners 
formed at the rear ends of the opposite side walls of 
the drying chamber 24 after passing through the walls 
of the respective heat insulating wall structure 23 on both 
sides, and are passed through the air passage openings 
70 which are formed in the corners of the opposite side 
walls so as to be connected to the opposite ends of the 
respective upper and the lower pressure chambers 36 and 
36' located at the rear end of the drying chamber. The 
foremost ends of the respective upper and the lower 
branched air suction pipes 86 and 86' which are branched 
from the foremost end of the air suction pipes 85 con 
nected to the respective heating units 27 of the hot air 
generating means located in the forward Section on the 
opposite lateral sides of the under part of the drying 
chamber, are fixed to the walls of the upper and the lower 
corners at the forward end of the opposite side walls, 
and are led through the air passage openings 71 formed 
in the corners of the respective opposite side walls so as 
to be connected to the opposite ends of the respective 
upper and the lower pressure reduction chambers 38 and 
38 located at the forward end of the drying chamber. 
The air suction pipes 74 and 85 are provided with air 
inlets 75 and 87 which are provided with dampers 76 
and 88, respectively. 

Exhaust conduits 89 protrude into the central portion, 
in the rear half section of the drying chamber, from the 
respective forward doors 32 of the operator's entrances 
31 located on the opposite sides in the rearward section 
of the drying chamber and at a level identical with the 
height of the intermediate air conduit 45. Exhaust cham 
bers 103 and 105 (see FIG. 2) are provided in the direc 
tion of the width of the drying chamber above the ceil 
ing wall and also on the underside of the floor wall of 
the forward section of the drying chamber. Exhaust aper 
tures 104 and 106 are open through the roof wall and 
the floor wall which are located at the levels of the lower 
and the upper planes of the upper and the lower exhaust 
chambers 103 and 105 respectively, so as to be led into 
the air suction chambers 39 and 39 located at the respec 
tive upper and the lower corners of the forward section 
within the drying chamber. The respective exhaust con 
duits 89 have their foremost ends closed, and contain a 
perforated partition plate 90 to provide a reduced pres 
sure chamber 91 on the forward side and an air Suction 
chamber 92 on the rear side (see FIG. 4). A plurality of 
air suction holes 93 are provided on the rear side face 
on the air suction chamber side. The upper edge of the 
flange 94 provided around the opening of the base por 
tion of the conduit 39 is attached by hinge means 95 to 



3,449,808 
7 

the inside face of the door 32. The face of the flange 94 
is placed in abutment with the inside face of the door 
32 so as to horizontally support the exhaust conduit 89 
whereby the same is communicated, through the air pas 
sage opening 96 formed through the door 32, with the 
lower end of the vertical exhaust conduit 97 provided 
externally of the door 32 (see FIGS. 11 and 12). 
The vertical exhaust conduits 97 are brought into com 

munication with the opposite openings 100 of the upper 
exhaust conduit 99 provided transversely above the ceil 
ing wall when the door 32 is closed, by placing the opening 
98 provided through the face of the upwardly protruding 
portion of the conduit 97 from the door 32 in abutment 
with the opening 100. A vertical exhaust conduit 101 
containing a damper 102 is connected to the central por 
tion of the upper exhaust conduit 99. The upper end of 
the exhaust conduit 101 protruding upwardly through 
the wall of the heat insulting wall structure 23 is con 
nected to a main exhaust conduit 115 located above the 
roof and connected to an exhaust fan 116 (see FIG. 4). 
Reference numeral 130 represents a latch for the exhaust 
conduit, said latch being pivotally attached to the inside 
face of the entrance door 32. 

In the middle portion of the upper exhaust chamber 
103 is provided a horizontal perforated plate 107. To 
the center of the upper face of the upper exhaust chamber 
103 is connected a vertical exhaust conduit 108 contain 
ing a damper 109 thereinside. The foremost end of the 
exhaust conduit 108 protruding upwardly through the wall 
of the heat insulating wall structure 23 is connected to the 
main exhaust conduit 15. The lower exhaust opening 106 
is provided with a perforated plate 110. The upper ends 
of the two exhaust conduits 11 and 111 connected to the 
opposite ends of the lower exhaust chamber 105 and ver 
tically ascending along the external faces of the respec 
tive side walls (FIG. 5) are connected to the upper ex 
haust pipe 12 disposed adjacent to the upper exhaust 
chamber 103 (see FIG. 2) provided above the ceiling 
wall. To the central upper face of the upper exhaust pipe 
112 is connected a vertical exhaust conduit 113 contain 
ing a damper 114 thereinside. The foremost end of the 
vertical exhaust conduit 113 protruding upwardly through 
the wall of the heat insulating wall structure 23 is con 
nected to the main exhaust conduit 115. 
At both the forward and the rearward positions rela 

tive to the intermediate air conduit 45 in the central 
portion within the drying chamber 24 are arranged, in the 
vertical directon, a row of guide rollers 117 and 18 
(see FIG. 4) having Teflon-coated surfaces and adapted 
to divide the sheet-form warps, said guide rollers ex 
tending laterally of the chamber 24 and being supported 
by bearing fittings 119 and 120 mounted on the opposite 
lateral wal of the chamber 24. Those of said guide rollers 
17 and 118 provided in the same number with that of 

the pairs of beam stands 5 are higher than the level of 
the plane of the upper face of the intermediate air con 
duit 45, while there are provided other guide rollers 117 
and 118 in the same number with that of the pairs of 
beam creels 6 which are lower than the level of the plane 
of the lower face of the intermediate air conduit 45. 
As is shown in FIG. 13, the bearing fitting 119 which 

is adapted to support one end of the guide roller contains 
double rows of ball bearings 122 whose inner race is 
capable of tilting inside the open end of the cylindrical 
casing 121. A spring 25 is tensioned between the thrust 
bearing 24 mounted at the rear face of the loose rotary 
bush 123 which is slidably mounted on the inner race of 
the bearings 122 and the inner bottom of the cylindrical 
casing 21. The bearing fitting 120 on the other side is 
such that a ball bearing 127 and a thrust bearing 128 are 
provided inside the open end and at the inner bottom of a 
cylindrical casing 126, respectively, and a rotary bush 
29 is supported by these bearings 127 and 28. The guide 

rollers 7 and 18 have one end thereof inserted in the 
loose rotary bush 123 of the bearing fitting on one side, 
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and have the other end inserted in the rotary bush 29 of 
the bearing fitting on the other side, so that the guide 
rollers 117 and 118 are detachably mounted in said bear 
ing fittings on both sides by utilizing said spring 125. 
The beaming section 4 comprises a comb 13 dis 

posed on the external side adjacent to the delivery outlet 
slot 30 of the drying chamber, and therefrom there are 
arranged in the forward direction, in the following order, 
a guide roller 132, a cushion roller 33 adapted to slide 
vertically, a guide roller 34, a cushion roller 135 adapted 
to slide longitudinally of the apparatus, a push-up roller 
136, a waxing roller 137 partly immersed in the wax 
vat, a levelling roller 138, and a plurality of dividing rods 
139; and in the forward end area, there are provided an 
expansion comb 140 adapted to Swing vertically, a guide 
roller 141, a measuring roller 42, a beaming roller 43, 
a twitching roller 144 and a spindle 145 for driving a 
loom beam c. On the floor under the dividing rod 139 
are provided a DC motor 146 for driving said spindle 145, 
a DC motor 147 for driving the waxing roller 37 and 
the levelling roller 138, a heated cylinder 7, and a 
squeezing roller 13. 

FIG. 14 is a longitudinal cross sectional view, on an 
enlarged Scale, showing the sizing section in detail. Refer 
ence numeral 9 represents a comb. Numeral 10 represents 
a guide roller. Numeral 11 represents a size vat having 
double structure so that steam is supplied into the space 
a top roller 13B adapted to be lifted upwardly. Numeral 
12 represents an immersion roller which is adapted to 
be lifted upwardly. Numeral 13 represents a squeezing 
roller consisting of a bottom Squeezing roller E3A adapted 
to be driven by the above mentioned DC motor 47 and 
a top roller 13B adaped to be lifted upwardly. Numeral 
14 represents a size solution spray pipe disposed rear 
wardly of the top squeezing roller 13B. This spray pipe 
is provided, as shown in FIG. 15, with a plurality of 
spray orifices 15 formed in one row in the longitudinal 
direction of the pipe. One end of this pipe is closed. This 
closed end of the pipe is securly supported by the foremost 
end of a pivotal arm 150 which is pivotally supported by 
a fitting 154 attached to the rear face of one of the 
bearing guide frames 152 for the top squeezing roller 
13B, said arm 150 being adapted to be fixed by a fasten 
ing screw bolt 151 at selected longitudinal position. To the 
other end of the pipe 14 is connected, in Z-shape, a bent 
pipe 148 formed by connecting an elbow joint and a short 
pipe together. A cap nut type joint 149 having therein 
a packing interconnects the pipe 148 and a size solution 
Supply pipe 63 at its one end. The size solution supply 
pipe 163 is securely supported by a fitting 153 attached to 
the rear face of the other bearing guide frame 152 for 
the upper Squeezing roller, and the spray pipe is thus at 
tached in parallel with the axis of the top squeezing 
roller 13B for pivotal movement about the axis I con 
necting the centers of the bearings of the aforesaid two 
fittings 153 and 54, said axis l being parallel with said 
axis of Said roller 3B. During the sizing operation, the 
spray pipe 14 is fixed in such manner that the spray orifices 
15 are positioned at an appropriate pivotal position and op 
posite the rear peripheral face of the top squeezing roller 
13B. Numeral 155 represents a size solution supply tank 
disposed rearwardly of the size vat 11 and having structure 
similar to the size vat 1 and the vat 155 is adapted to 
be heated with Steam. Into this tank is led the foremost 
end of an overflow pipe 156 provided at the top of the 
rear wall of the size vat 11. Numeral 157 represents a 
pump. The foremost end of the suction pipe 158 coupled 
to the Suction side of the pump is connected to the 
bottom of the size supply tank 155, while the delivery pipe 
159 connected to the output side of the pump is connected, 
via a switchover valve 160, to the main supply pipe 161 
having its end introduced into the size vat 11. To the 
main supply pipe 161 is connected, via a changeover 
Valve 162, said size solution supply pipe 63 which is 
connected to the size solution spray pipe 14. 
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FIG. 16 is a schematic diagram showing the driving 
system, ADC motor 146 is coupled with a speed reduction 
mechanism 164 which is coupled to the spindle 145. The 
main shaft 65 which is driven at a reduced speed by a 
DC motor 147 is coupled to a speed reducing mechanism 
166 which is connected to a beaming roller 143. The main 
shaft 165 is coupled to a transmission mechanism 167 
which is connected to the input side of a speed regulator 
168 which is coupled, at its output side, to a transmission 
shaft 169 so as to be coupled to a speed regulator 170 dis 
posed in the rearward portion of the apparatus. Said 
transmission shaft 169 is also coupled to a speed reducing 
mechanism 171 which is connected to the shaft of the 
heated cylinder 17. A speed reducing mechanism 172 is 
coupled to the output side of the speed regulator 170 
the rearward position, said speed reducing mechanism 
172 is thus connected to the bottom squeezing roller 
13A. The intermediate shaft of the speed reducing mecha 
nism 171 is coupled to a worm gear speed reducing 
mechanism 172 which is coupled to a change-gear mecha 
nism 173, thereby to be connected to the waxing roller 
137. The transmission shaft 167 is also coupled to a worm 
gear speed reducing mechanism 174 which is coupled 
to the levelling roller 138. The respective motor shafts 
of the two DC motors 46 and 147 are coupled to DC 
generators 75 and 176 of the same type. Although not 
shown in the drawings, the output sides of both generators 
are connected to controlling means to drive the latter 
means by utilizing the difference in the voltages generated 
by these two generators 175 and 176 during the sizing 
operation, thereby to regulate the field current of the 
DC motor 146 adapted to drive the spindle 145, and 
thereby to reduce the rotation speed of the DC motor 146 
in accordance with the increase in the depth of the yarn 
wound around the loom beam c, so that the yarn may be 
wound around the loom beam c under a uniform tension. 

Description will next be made of the warp sizing and 
drying operation of the present example. 

First, a warpers beam a on which a required yarn 
has been wound is mounted at its opposite shafts on the 
roller bearings 7 on the top of the pair of beam creels 
5 and 6 in such manner as is shown by the dot-and-dash 
lines in FIG. 1. The number of warpers beams a re 
quired for obtaining the total number of warps necessary 
for weaving a desired fabric are mounted on the beam 
creels in the beam creel section 1. Also, a required loom 
beam c is mounted between the opposite spindles 145 
in the beaming section. The drawing illustrates the in 
stance where the warpers beams a are provided in the 
same number as that of the beam creels. 
From the respective warpers beams mounted on the 

beam creels in the beam creel section 1 are withdrawn a 
number of yarns in a sheet form. The term "sheet' used 
in this application represents a large number of warps 
arranged in parallel relation with each other in a plane. 
The withdrawn sheets s of yarns are passed through 
the sizing section 2, the drying section 3 and the beaming 
section 4, successively, and the tips of the running yarns 
are fixed onto the loom beam c. As is shown in FIGS. 2 
and 3, the respective sheets s of yarns withdrawn from the 
respective warpers beams a are passed through a comb 
9 to divided the individual yarns so that they will not con 
tact each other. The respective sheets s of yarns are 
adjusted so as to give appropriate widths. Thereafter the 
sheets s of yarns are passed around the guide roller 10 
so that the respective sheets s of yarns are collected into 
one group and passed around the lower periphery of the 
immersion roller 12 which is half immersed in the size 
solution b contained in the size vat 1. Then the sheets is 
of yarns are then passed between the top and the bottom 
rollers of the squeezing roller means 13 so as to be 
squeezed in one group. The sheets S of yarns which have 
passed through the roller means 13 are then passed 
through the inlet slot 29 of the drying chamber while being 
again separated into the original respective sheets S. The 
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sheets s of yarn introduced into the drying chamber 24 
are passed around the respective guide rollers 117 and 118 
which are disposed in vertically arranged rows in both 
the rearward and the forward sections in the drying cham 
ber 24 and which are adapted to divide the sheets s of 
yarns in accordance with the vertical arrangement thereof. 
The entire sheets s of yarns are divided into the two 
upper and lower groups. The sheets of yarn in each group 
are divided and spread, and more particularly, they are 
divided and spread when they pass above and under the 
exhaust conduit 89 and the intermediate air conduit 45 
of the drying chamber, in accordance with the vertical 
arrangement of the guide rollers. The total sheets s 
of yarns which have been spread are then collected after 
passing through the guide rollers 118 located in the 
forward section, and the collected sheets s of yarns are 
passed through the outlet slot 30 and are led to the comb 
131 disposed immediately in front of the outlet slot of 
the drying chamber 24 so as to be adjusted of the arrange 
ment of the yarns forming the sheets s of yarns. There 
after, the respective sheets s of yarns are passed around 
the guide roller 132 to be collected together into one 
group and passed around cushion roller 33 which is 
adapted to slide vertically, and therefrom to the periphery 
of the guide roller 134 and above the push-up roller 136 
to be finally led to the waxing roller 137. Or, alternatively, 
in case it is intended to increase the speed of drying, the 
sheets s of yarns coming out from the guide roller 132 
are passed around the heated cylinder 17, and, via 
the longitudinally slidable cushion roller 135, they may 
be led to waxing roller 137. The sheets s of yarns are 
then made to contact the upper periphery of the roller 
137 and the lower periphery of the levelling roller 138, 
successively. Then the sheets of yarn which are now 
collected in one group are divided into respective sheets 
s of yarn by the dividing rods 139. Thereafter, the di 
vided sheets s of yarns are passed through the expan 
sion comb 140, and after adjusting the width of the 
sheets s of yarns to the beam width of the loom beam c, 
the sheets s of yarn are fed so as to pass through guide 
roller 141 measuring roller 142, beaming roller 143, 
twitching roller 144, and to be finally taken up by the 
loom beam c after collecting the entire sheets s of yarn 
into one group. The respective warpers beams a are im 
parted with braking force by the bands of band brake 
means 8, respectively, so that the rotation of each warpers 
beam a is appropriately controlled. 

After the yarns have been passed through the respec 
tive parts of the apparatus, the respective heat generating 
means in both the forward and the rearward sections are 
started into motion, with the dampers 76 and 88 located 
at the respective air inlets and the dampers 02, 109 and 
114 of the respective exhaust conduits being opened to an 
appropriate degree. Then the exhaust fan 116 is actuated. 
The two DC motors 46 and 47 are started simultane 
ously to rotate the spindle 145, thereby to rotate the loom 
beam c, the beaming roller 142, the heated cylinder 17 
and the squeezing roller 3. As a result, the sheets s of 
yarns consisting of a number of appropriately tensioned 
yarns are delivered successively from the respective 
warpers beams a, and the delivered sheets of yarns are 
passed through the comb 9 and are divided into separate 
yarns so as to avoid contact of the yarns in the sheets s, 
and are given a predetermined width of sheets. After pass 
ing through the guide roller 10, the respective sheets s of 
yarns are collected into one group and are led into the 
size vat 11 to pass around the immersion roller 12 so that 
the group of sheets of yarns are passed through the size 
solution b contained in the size vat 11 and thus the yarns 
are coated with the size solution. Then, after the adher 
ing size solution is appropriately squeezed when the sheets 
of yarn pass through the squeezing roller means 13, the 
sheets of yarn are immediately divided into respective 
sheets s of yarns of the respective warpers beams from 
whence they have come. Thus, as is shown in FIG. 2, the 
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respective sheets s of yarns are divided in vertical stages 
and are arranged in a diverging shape as they are trans 
ferred forwardly. The sheets s of yarns are then led to 
the inlet slot 29 of the drying chamber 24 and into the 
interior of the drying chamber 24. Via the dividing guide 
rollers 17 and 18 located in the rearward section and 
the forward section, the sheets of yarns are arranged so 
as to converge as they advance further so as to be de 
livered from the outlet slot 30 of the drying chamber 24 
and to proceed onto the comb 131. The entire sheets s of 
yarn are divided into upper and lower groups in the dry 
ing chamber. The two divided groups pass through the 
interior of the drying chamber, sandwiching the exhaust 
conduit 89 and the intermediate air conduit 45, with the 
sheets in each group spaced apart from one another. The 
individual yarns also advance while being divided as de 
fined by the combs 9 and 131 which are located in the 
forward and the rearward sections in the drying chamber 
24. 
When these two groups of sheets s of yarns pass 

through the drying chamber 24, the hot air currents pro 
duced from the respective heat generating means, located 
on the lateral sides in the rearward section, as the result 
of the actuation of the respective heat generating means, 
pass through the respective bilateral air supply conduits 
72, the upper and the lower branched air supply conduits 
73 and 73, and are forced into the respective pressure 
chambers 36 and 36' located at the upper and the lower 
portions in the rearward section in the drying chamber, 
and are uniformly forced into the forward sections of the 
upper and the lower air supply chambers 37 and 37, re 
spectively. The heated air currents are then led through 
the respective air-flow rectifying plates 44 of the respec 
tive layers which are formed at the respective air-supply 
apertures 42 and 42 which are also called air-flow guide 3 
plates. Thus, the hot air currents are discharged under a 
uniform pressure from the spaces between the respective 
air-flow rectifying plates 44 of the upper air supply aper 
ture 42 in a downwardly and forwardly inlined direction 
and also from the spaces between the respective air-flow 
rectifying plates 44 of the lower air supply aperture 42 
in an upwardly and forwardly inclined direction. The hot 
air currents are thus applied under pressure onto the 
groups of sheets of yarns from both the upper side and 
the lower side as the sheets of yarn enter from the inlet 
slot 29 of the drying chamber and pass through the rear 
ward section of the drying chamber 24 while being 
divided and arranged in divergent form. 
The hot air currents which have been generated by the 

respective hot air generating means located on both sides 
in the forward section of the drying chamber are passed 
through the piping sections 8 of respective air supply 
conduits 77, 78 on both sides of the drying chamber 24, 
and further through the pressure chambers 46 within the 
air supply chambers disposed in front of the intermediate 
air conduits 45 and through the respective branched dual 
conduits 83 and 84, and are forced into the pressure 
chambers 59 and 59 formed in the respective air supply 
chambers disposed in front of the respective upper and 
the lower central air conduits 58 and 58, and are there 
from forced, through the plurality of holes formed in the 
respective partition plates 66 and 66, into the forward 
portions of the respective air supply chambers 60 and 
60', and are discharged as rectified hot air currents of 
uniform pressure through the spaces between the two 
groups of air-flow rectifying plates 69 which are inclined 
in a downward and forward direction and an upward and 
forward direction, respectively, of the respective air-sup 
ply openings 6 and 61 formed in the ceiling wall and 
the floor wall of the drying chamber, while a part of the 
hot air currents is discharged, under uniform pressure, in 
the forward, upward and downward directions through 
the air supply holes 48 formed in the forward periphery 
of the intermediate conduits 45, and thus the hot air cur 
rents are applied under pressure onto the upper and the 
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lower groups of sheets of yarns which pass through the 
central portion of the drying chamber, from the inside 
central portion, and from above and below the two groups 
of the sheets of yarns. 
A part of the hot air currents ejected from the upper 

and the lower air supply chambers 37 and 37' in the rear 
end of the interior of the drying chamber traverses the 
respective groups of sheets of yarns, as indicated by the 
arrows in FIG. 2, and another part of the hot air currents 
flows forwardly along the respective group of the sheets 
of yarns due to the suction force of the rear section of 
the air suction chamber 50 of the intermediate air con 
duit and due to the suction force of the rear sections of 
the air suction chambers 63 and 63' of the upper and 
lower central air conduits all of which have been uni 
formly reduced, via the intervention of the perforated 
partition plates 53, 66 and 66, of their pressures by the 
Suction force exerted by the pressure reduction chambers 
49, 62 and 62 of said intermediate and central air con 
duits, said Suction force being caused by the communi 
cation of the air suction chambers with the suction sides 
of the respective hot air generating means in the rearward 
section. 

Also, the hot air currents discharged from the air sup 
ply chamber 47 located in front of the intermediate air 
conduit located in the central portion in the drying cham 
ber and from the air supply chambers 60 and 60' disposed 
in front of the respective upper and the lower central air 
conduits traverse the groups of the sheets of yarns, as in 
dicated by the arrows in FIG. 2, due to the suction force 
of the rear sections of the respective upper and lower air 
Suction chambers 39 and 39 which are located in the 
forward end of the drying chamber and which are uni 
formly reduced in pressure, via the intervention of the 
partition plates 40 and 40', due to the suction force of the 
reduced pressure chambers 38 and 38' located in the re 
spective upper and lower air suction chambers which are 
reduced in pressure by being communicated with the suc 
tion sides of the respective hot air generating means 
located in the forward section of the apparatus, and said 
hot air currents flow in the forward direction along the 
respective groups of sheets of yarns. Accordingly, the 
sized wet groups of divided yarns which advance through 
the drying chamber are heated by those hot air currents 
which are discharged toward the yarns from the external 
sides, and as a result, the water adhering to or contained 
in the yarns evaporates and thus the yarns are dried. 
A part of the hot air currents which have been dis 

charged from the respective upper and lower air sup 
ply chambers 37 and 37' located in the rear end of the 
drying chamber and which have heated the wet yarns 
and absorbed the evaporated moisture thus now has a 
reduced temperature, namely, the part of the hot air 
current carrying a maximum degree of moisture after 
having traversed the groups of sheets of yarns that have 
just entered into the drying chamber and are wet in the 
maximum degree, is sucked, through the air suction 
holes 93 formed in the rear side periphery of the ex 
haust conduit 89, into the air suction chamber 92 and 
the pressure reduction chamber 91, and is exhausted out 
side the apparatus, via the vertical exhaust conduit 97, 
the upper exhaust conduit 99 and the vertical exhaust 
conduit 0 which are communicated with said pressure 
reduction chamber 91 and via the main exhaust conduit 
115, by the exhaust fan 116. However, the majority of 
the hot air currents is sucked, through the upper and the 
lower air suction openings 64 and 64 provided with the 
downwardly and rearwardly inclined and upwardly and 
rearwardly inclined air-flow rectifying members 69 pro 
vided behind the upper and the lower central air con 
duits 58 and through the plurality of air suction holes 
51 formed in the rear side periphery of the intermediate 
air conduit 45, into the air suction chambers 63, 63 
and 50 and into the pressure reduction chambers 62, 62 
and 49 of the air conduits 58, 58' and 45, respectively, 
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and then after passing through the branched dual pipes 
83 and 84, the air suction piping section 82 of the dual 
pipes and the air suction pipe 74, it is sucked into the 
respective hot air generating means 25 located in the 
rearward section. When the aforesaid wet, hot air passes 
through the air suction pipe 74, external fresh air 
corresponding in amount to the air exhausted outside 
through the exhaust fan 116 is introduced, through the 
air inlet 75, into the air suction pipe 74 to be mixed 
with the wet, hot air current in the pipe 74, reducing the 
moisture content of the wet, heater air. This wet, heated 
air current sucked into the hot air generating means 25 
is heated again in said reheating means 25 and the hot 
air thus reproduced is forced, through the air supply pipe 
72, to both air supply chambers 37 and 37 to be ejected 
therefrom into the drying chamber 24 for heating and 
drying the sized wet yarns passing through the chamber 
24, and is circulated in the rear half section of the dry 
ing chamber 24 through the aforesaid course. 
The heated air current which, after being discharged 

from the air supply chambers 60 and 60' of the respec 
tive upper and lower central air conduits and from the 
air supply chamber 47 of the intermediate air conduit, 
has heated and dried the wet yarns, and which has ab 
sorbed the evaporated moisture and which now con 
tains moisture is sucked, through the spaces between the 
air-flow rectifying plates 44 of the upper and the lower 
air Suction 43 and 43' located at the forward end of 
the drying chamber, into the respective air suction cham 
bers 39 and 39'. A part of said air current sucked in said 
chambers 39 and 39 is then sucked, through the upper 
and the lower exhaust apertures 104 and 106 opening 
into the respective air suction chambers 39 and 39, 
into the exhaust chambers 103 and 105, and via the ver 
tical exhaust conduit 108 and the vertical exhaust con 
duits 111, 112 and 113 shown in FIG. 5, it is led into 
the main exhaust conduit 115, and is therefrom dis 
charged externally by means of the exhaust fan means 
116. The majority of the hot air currents excepting the 
aforesaid current, however, is sucked, via the air suction 
chambers 39 and 39, the pressure reduction chambers 
38 and 38' formed in the respective air suction cham 
bers, the upper and the lower branched dual pipes 86 
and 86' and via the air suction pipe 85, into the hot 
air generating means 25 disposed in the forward sec 
tion of the apparatus. At the same time, fresh air is 
sucked into the air suction pipe 85 through the air inlet 
87 in an amount corresponding to the amount of the 
air exhausted from the air suction chambers 39 and 39 
outside the apparatus by means of the exhaust fan 
means 116 and is mixed with the remaining hot air 
within the pipe 85, and the mixed air after being heated 
by said heated air generating means 25 is circulated in 
the forward half section of the drying chamber. 
The respective sheets s of sized dry yarns which have 

been dried by the respective independent currents of 
hot air circulating in the rearward and the forward sec 
tions of the drying chamber and which are delivered out 
side the drying chamber from the outlet slot 30 of the 
drying chamber, are passed through the comb 131 and 
passed around the guide roller 32 so as to be collected 
into a single group, and this collected single group of 
sheets of yarns is then passed through the cushion roller 
133 which is adapted to slide in the vertical direction, 
and through the guide roller 134, successively, and is 
brought into slidable contact with the upper peripheral 
face of the waxing roller 137 to be thereby coated with 
wax, and thereafter it is brought into slidable contact 
with the lower face of the periphery of the levelling 
roller 38 to have the coated wax levelled on the pe 
ripheries of the individual yarns. Thereafter, by the re 
spective dividing rods 139, the grouped sheets of yarns 
are again divided into individual sheets is of yarns, 
and then the divided sheets s of yarns are adjusted in 
their widths, as they pass through the expansion comb 
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4. 
140, to the width of the loom beam c, and via the guide 
roller 41, measuring roller 142, the beaming roller 143 
and the twitching roller 144, the sheets s of yarns are 
wound under the required tension by the loom beam c. 

In case it is intended to increase the efficiency of op 
eration by increasing the speed of operation of the 
apparatus of the present invention, it is to be noted that 
the feeding speed of the yarns may be raised and the 
yarns may be dried in the drying chamber 24 to such 
extent that they will never become adhered to each other 
even when they would be placed one on another and 
they will not cause deformation of their cross section 
even if they should be wound around the heater drum 
17. Thereafter, the respective sheets s of yarns may be 
withdrawn from the drying chamber 24, and after the 
sheets of yarns have been passed through the guide 
roller 132 and placed together into one group, the 
grouped yarns may be passed around the rotary heated 
cylinder 17 which is heated by steam, to thereby perform 
the finish-drying of the yarns. Thereafter the finally 
dried yarns may be applied onto the cushion roller 135 
adapted to slide longitudinally of the apparatus, and 
then the yarns may be brought into slidable contact with 
the waxing roller 137. Thereafter, in a manner similar 
to that already described, the yarns subjected to sizing 
and drying treatments, may be followed by the taking 
up of the resulting yarns in a group of yarns. 

During the sizing operation, the pump 157 of the 
sizing section is activated throughout the period of oper 
ation, with the respective changeover valves 160 and 162 
being shifted to the main supply pipe 61 side and also to 
the size-solution supply pipe 163, respectively, there 
by to maintain a continued supply of size solution to the 
size-solution spray pipe 4 starting from the size-solu 
tion pipe 158, the changeover valve 160 of the delivery 
pipe 159, the changeover valve 162 of the main supply pipe 
159, the changeover valve 162 of the main supply pipe 
161, the size-solution supply pipe 163 and the bent pipe 
148, whereby the size-solution is deposited continuously 
onto the rear peripheral face of the upper squeezing roller 
13B from the size-solution spray orifices 15 in such man 
ner that the size-solution is caused to flow through the 
nipping point of the squeezing roller means 13, thus pre 
venting the drying of the size adhering to the yarns ter 
minating in one group at the ambient space before reach 
ing the nipping point of the squeezing rollers 13 in such 
case when the take-up operation is suspended because of 
the breakage of yarns or because a certain length of the 
sized and dried yarns has been already wound around the 
loom beam c and the same is being replaced, while also 
preventing the development of fluffing of yarns which are 
caused when yarns which have adhered to each other 
as a result of the dried size-solution adhering to the yarns 
are divided into individual sheets s of yarns after passing 
through the Squeezing rollers 13. At the time of sus 
pension of the wind-up operation, the push-up roller 136 
of the beaming section is lifted upwardly so as to push up 
the groups of the sized and dried yarns thereby to sep 
arate the sized and dried yarns from the upper peripheral 
face of the waxing roller 137 to prevent the yarns from 
being coated with an excess amount of wax. 

In case the sheets s of yarns delivered from the re 
spective warpers beams are first applied to the respective 
parts in the drying chamber 24, the obstacles located in 
the drying chamber 24 are removed by opening the 
door 32 of the entrance to withdraw, outside the drying 
chamber 24, the exhaust conduit 89 which is hinged to 
the door 32, and raising the conduit upright as indicated 
by the dot-and-dash lines in FIG. 12 and anchoring it 
with the latch 130, and then withdrawing the intermediate 
air conduit 45 outwardly of the drying chamber to pull 
the innermost end portion out of the drying chamber 24, 
then moving each of the dividing guide rollers 117 and 
118 toward the bearing fitting 119 by pressing them to 
gether with the loose rotary bush 123 against the spring 
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125 thereby to detach the ends of the guide rollers 117 
and 18 located on the bearing fitting 120 from the ro 
tary bush 129 of the bearing fitting 120, and after swing 
ing each guide roller 17 or 118 about the bearing fitting 
19 as indicated by the dot-and-dash lines in FIG. 13, and 
moving the guide rollers 117 and 118 to the left side to 
detach their ends from their positions wherein they have 
been inserted in the loose rotary bushes 123, respectively. 
Thereafter, the sheets s of yarns coming from the re 
spective warpers beams are introduced into the drying 
chamber 24. Dividing guide rollers 117 and 118 are in 
Serted into the sheets is of yarns which have been intro 
duced into the drying chamber 24 and while thus divid 
ing the individual sheets s of yarns, the guide rollers 117 
and 118 are mounted onto the desired bearing fittings 119 
and 20 So that the guide rollers are mounted onto the 
bearing fittings successively in this manner. After the re 
spective sheets s of yarns have been tensioned, the inter 
mediate air conduit 45 which has been withdrawn from 
the drying chamber 24 is inserted into the drying cham 
ber 24 to pass it between the upper and the lower groups 
of sheets s of yarns. Also, the exhaust conduit 89 which 
has been kept upright is turned down by releasing the 
engagement of the latch 130 therefrom. Then, the door 
32 is closed so that the exhaust conduit 89 is passed into 
the Space between the upper and the lower groups of the 
sheets s of yarns. With the foregoing procedure, the prep 
aratory arrangement in the drying chamber 24 is com 
pleted. 

In the example illustrated, there is provided a single 
heated cylinder 17 in front of the drying chamber 24. 
It should be understood that several heated cylinders 7 
may be provided as required, or alternately, the heated 
cylinder 17 may be omitted. 

In the example of the present invention, dividing guide 
rollers 117 and 118 are provided forwardly and rear 
wardly of the intermediate air conduit 45 in the drying 
chamber 24. The dividing guide rollers 17 and 8 may 
be provided in one vertical row either forwardly or 
rearwardly of the intermediate air conduit 45. In the 
present example, there are provided dividing guide rollers 
in a number the same as the number of the paired beam 
creels. It should be understood that the number of the di 
viding guide rollers may be greater than the number 
of the beam creels. For example, in case there are pro 
vided fifteen pairs of beam creels which is an odd num 
ber as in the instant example, there may be provided a 
single vertical row consisting of sixteen dividing guide 
rollers. In this case, if the number of the warpers beams 
a which are required to obtain the total number of warps 
necessary for the desired fabric is about one half of 
the number of the paired beam creels, or namely, in 
other Words, the number of the warpers beams is eight 
or less, the sheets s of yarns delivered from the respective 
Warpers beams may be divided every alternate yarn to 
divide one sheets of yarns into two sheets, and the di 
vided two sheets may be taken up by two dividing guide 
rollers respectively So that the drying of the sheets of 
yarns may be performed with a coarser density of yarns 
as compared with the case wherein the number of the 
dividing guide rollers is the same as or less than that 
of the warpers beam stands. 
The heated air generating means 25 may be provided 

on the top of the ceiling of the drying chamber 24 as 
shown in FIGS. 17 and 18. Also, the upper and the lower 
central air conduits 58 and 58' may be provided below 
the ceiling wall and above the floor wall, respectively. 

In the present invention, warpers beams, on which a 
required number of yarns necessary to obtain the total 
number of warps of a fabric, are mounted by their shafts, 
on the beam creels. The yarns fed from these warpers 
beams are passed through the sizing section to be sized, 
and thereafter the sized yarns are dried in the drying 
chamber by dividing them into sheets of yarns which are 
of coarse density of yarns. Thus, the yarns are arranged 
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at Substantial intervals from each other during the sizing 
and the drying operations. As a result, contact of yarns 
and, accordingly, snarling of yarns, development of 
fluffing and breakage of yarns at the time of dividing dry 
sized yarns are prevented. 

Futhermore, the yarns are dried in coarser density and 
in hot air currents, which provides a highly increased 
efficiency of the drying operation while also contributing 
to the avoidance of uneven drying of yarns, and to the 
avoidance of undesirable heat setting of yarns due to un 
even heating of the peripheral faces of yarns. In addi 
tion, since the yarns which are placed in the most de 
formable condition at-the time that the yarns are sized 
and become wet are not brought into pressure contact 
with any heated material, the yarns do not develop any 
cross sectional deformations. The yarns are subjected to 
Substantially uniform tension during the drying operation 
in which the yarns which have been gathered together 
for the sizing operation are separated, immediately after 
the Squeezing, into several sheets, are passed through the 
drying chamber in this state and are gathered together 
for being taken-up, since the sheets of the yarns during 
the drying operation are advanced along respective paths 
which are so arranged that there is minimized difference 
in length and in angle at turns of the paths. Thus, accord 
ing to the present invention, there are obtained superior 
sized and dried yarns having round cross sections which 
will provide satisfactory feel when they are woven into 
clothing. 

Since, in the present invention, two sages of independ 
ent hot air currents, which can be controlled as regards 
their respective temperatures independently, are formed 
in both the forward and the rearward sections of the 
drying chamber to dry sized yarns therein, the tempera 
tures of the respective sections can be adjusted inde 
pendently in accordince with the degree of moisture of 
the yarns that pass through the forward half and the rear 
ward half of the drying chamber, so that the hot air 
currents used in the present invention are at a tempera 
ture which is lower than that employed in a drying 
apparatus utilizing one stage of hot air current. As a 
result, the development of undesirable heat-setting of 
yarns due to the yarns being exposed to hot air of a 
high temperature can be avoided, so that drying of sized 
yarns is performed with high efficiency. Also, all the 
yarns in a number required for a fabric are simultane 
ously sized and simultaneously dried and are then Wound 
by a loom beam. Therefore, there is no uneven tension 
in the yarns being ssbjected to sizing and drying, and 
as a result, a quite desirable loom beam is obtained. 

Since the apparatus of the present invention is of Such 
numerous advantages as have been described above, the 
apparatus of the present invention is capable of efficiently 
performing simultaneous sizing and simultaneous drying 
of a large number of man-made long filaments, loosely 
twisted synthetic yarns, non-twisted yarns and yarns of 
a very small denier which should be protected from the 
development of undesirable heat-set effect due to the 
drying at a high temperature and from the develop 
ment of fluffing which have geen encountered with the 
conventional apparatus of this kind. 
What is claimed is: 
1. An apparatus for sizing and drying wraps of man 

made filament yarns, including a beam creel section, a 
sizing section, a drying section and a beaming section 
in the Successive order of warp treatment, said apparatus 
comprising a drying chamber in said drying section, said 
chamber comprising forward and rearward end walls 
respectively formed at the intermediate portions of their 
heights with an outlet and an inlet extending laterally 
with respect to the length of said chamber; a first group 
of air supply chambers provided respectively at the upper 
and lower portions of the rearward end of said drying 
chamber and extending laterally thereof, said first group 
of air supply chambers having a first group of air supply 
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openings facing said drying chamber at the respective 
upper and lower corners of said drying chamber rear 
Ward end; a first group of air suction chambers respec 
tively provided at the upper and lower portions of the 
forward end of said drying chamber and extending later 
ally thereof, said first group of air suction chambers 
having a first group of air suction openings facing said 
drying chamber at the respective upper and lower corners 
of said drying chamber forward end; central air conduits 
laterally extending within said drying chamber in the 
central portion thereof and having therein a second group 
of air supply chambers and a second group of air suction 
chambers, each of said second group of air supply cham 
bers being provided in the forward side of each of said 
central air conduits and having a plurality of air supply 
openings formed through the forward peripheral wall of 
Said air supply chamber of said second group, each of 
said second group of air suction chambers being pro 
vided in the rearward side of said central air conduit 
and having a plurality of air suction openings formed 
through the rearward peripheral wall of said air suction 
chamber of said second group; upper and lower inter 
mediate air conduits provided at the ceiling and floor 
portions respectively of said drying chamber in the longi 
tudinally intermediate portion thereof, said upper and 
lower intermediate air conduits extending laterally of 
said drying chamber and having a third group of air 
Supply chambers and a third group of air suction cham 
bers, each of said air supply chambers of said third 
group being formed in the forward side of each of said 
upper and lower intermediate air conduits and having a 
Second group of air supply openings facing said drying 
chamber, each of said air suction chambers of said third 
group being formed in the rearward side of each of said 
upper and lower intermediate air conduits and having a 
second group of air suction openings facing said drying 
chamber; means respectively in the forward and rear 
ward outside portions of said drying chamber for pro 
ducing hot air and each having an air supply pipe and 
an air suction pipe which are respectively connected to 
the opposite ends of said hot air producing means re 
spectively, the air supply pipe connected to said rear 
ward hot air producing means communicating with said 
first group of air supply chambers and the air suction 
pipe connected to said rearward hot air producing means 
communicating with said second and third groups of air 
suction chambers, the air supply pipe connected to said 
forward heated air producing means communicating with 
said second and third groups of air supply chambers and 
the air suction pipe connected to said forward hot air 
producing means communicating with said first group 
'of air suction chambers; and a plurality of parallel divid 
ing guide rollers vertically arranged within said drying 
chamber in the intermediate portion thereof and extend 
ing laterally between opposite side walls of said drying 
chamber, each of said dividing guide rollers being Sup 
ported at the opposite ends by bearing means mounted 
on said opposite side walls of said drying chamber, and 
the number of said dividing guide rollers being greater 
than that of the beam creels in said beam creel section. 

2. The apparatus as defined in claim 1 further com 
prising exhaust conduits provided within said drying 
chamber between said inlet and said central air conduit 
and extending laterally of said drying chamber, each 
of said exhaust conduits having a plurality of air Suc 
tion holes in the rearward peripheral surface thereof; 
said first group of air suction chambers being further 
provided with air exhaust openings; said apparatus fur 
ther comprising a group of air exhaust conduits provided 
outwardly of said drying chamber; and a main exhaust 
conduit having therein an air exhaust fan and communi 
cating with said group of air exhaust conduits; said ex 
haust conduits and said first group of air Suction cham 
bers communicating with said main exhaust conduit 
through said group of air exhaust conduits, and the air 
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suction pipes connected to said forward and rearward hot 
air producing means being formed therein with air inlets 
respectively. 

3. The apparatus as defined in claim 2 wherein each 
of said exhaust conduits is swingably hinged at its base 
portion to the inner face of a door of the rear entrance 
of said drying chamber. 

4. The apparatus as defined in claim 1 further com 
prising dual pipes connected respectively to the air sup 
ply pipes and the air suction pipes which are connected to 
said forward and rearward heated air producing means 
respectively, each of said dual pipes being provided with 
a drawer frame each of said central air conduits being 
slidably supported at its base portion in said drawer 
frame with the free end thereof slidably projecting into 
the interior of said drying chamber through the side wall 
thereof. 

5. The apparatus as defined in claim 1 wherein each of 
the bearing means mounted on one of the sidewalls of 
said drying chamber includes a cylindrical casing having 
an open end, a ball bearing disposed within said casing 
and having an inner race capable of being tilted with 
respect to the axis of said ball bearing, a rotary bushing 
loosely fitted into said inner race, a thrust bearing within 
said casing behind said inner race and a spring extending 
between the inner bottom of said casing and said thrust 
bearing for urging the latter into contact with the rear 
Surface of said bushing, said bushing being adapted to 
removably receive one of the ends of each dividing guide 
roller; and each of the bearing means mounted on the 
other side wall of said drying chamber includes a second 
cylindrical casing, a second ball bearing and a second 
thrust bearing both disposed within said second casing, 
and a second rotary bushing supported by said second 
ball and thrust bearings, said second bushing being 
adapted to detachably receive the other end of each 
said dividing guide roller. 

6. The apparatus as defined in claim 1 further com 
prising a heating cylinder provided in the forward side 
of said drying chamber. 

7. The apparatus as defined in claim 1 further com 
prising upper and lower squeezing rollers disposed in 
said sizing section, a size solution spraying pipe formed 
therealong with a number of spraying apertures and posi 
tioned rearwardly of the upper one of said squeezing 
rollers, a size vat having an overflow tube, a size solution 
Supply vat below the free end of said overflow tube, and 
a piping having therein a pump, said spraying pipe being 
connected to said size solution supply vat through said 
piping. 

8. The apparatus as defined in claim 1 further com 
prising a comb and a guide roller disposed at the rear 
ward end of said sizing section and a second comb and 
second guide roller disposed at the forward portion of 
said outlet of said drying chamber. 

9. A method of sizing and drying a stream of warps 
of man-made filament yarns comprising the steps of 
gathering together a large number of yarns being fed in 
the form of sheets from warpers beams in a number 
required to form a single sheet of fabric, applying size 
to the thus gathered yarns, Squeezing excess size from 
the yarn, separating the sized yarns, immediately after 
squeezing of the yarn, into sheets respectively corre 
sponding to those from the warpers beams, introducing 
the separating sheets of yarns into a drying chamber, 
dividing the separated sheets of yarns into two groups in 
each of which the sheets of yarns are caused to slightly 
diverge forwardly while being advanced through a rear 
ward section of the drying chamber, and to slightly con 
verge forwardly while being advanced through a forward 
section of the drying chamber and delivered out of the 
chamber, subjecting the sheets of yarns while passing 
through the drying chamber to successive independent 
rear and front circulations of hot air in Such a manner 
that the yarns are exposed to streams of hot air respec 
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tively directed in a forwardly-downwardly direction and References Cited 
a forwardly-upwardly direction and passing through the UNITED STATES PATENTS 
sheets of yarns and to streams of hot air passing Sub 
stantially along respective sheets of yarns for the drying 2,565,407 8/1951. Still ----------------- 28-28 
of the yarns, and gathering together the thus dried sheets 2,851,763 9/1958 Adams -------------- 28-28 
of yarns to wind the same on a single loom beam to 5 
form a complete sheet of sized yarns. LOUIS K. RIMRODT, Primary Examiner. 

10. A method as claimed in claim 9 in which each of 
the separated sheets of yarns is further divided into two U.S. C. X.R. 
rows before being subjected to the stream of hot air. 0. 28-72.6 


