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“ 

This invention relates to chilling or cooling rolls 
for drying equipment and, more particularly, to 
a chilling or cooling roll adapted to chill or cool 
a fibrous web after it has attained a predeter 
mined temperature. v. “ 

The chief object of the present invention is to 
provide a hollow chilling roll having a. thin film 
of cooling medium therein permitting the mass 
of the roll to begreatly reduced thereby eliminat 
ing the necessity of. driving the roll since the 
fibrous web passing thereover servesto rotate the 
roll and to discontinue its rotation. . 
An object of the presentinvention is to provide 

a chilling roll of novel design in which a pre 
determined film thickness of cooling medium such 
as Water is maintained adjacent the interior Wall 
Of the roll. » « - 

A further object of the present invention is 
to provide a chilling roll having a Scoop-like 
member adapted to remove cooling medium 
continuously from the interior of the wall to 
maintain a predetermined depth of continuously 
changing cooling medium adjacent the interior 
wall of the roll, and a member disposed adjacent 
such wall to agitate medium adjacent such sur 
face thereby providing improvedheat transfer. 
A still further object is to provide a chilling 

roll in which means are provided to control the 
volume of cooling medium supplied to the roll 
in response to changes in temperature of medium 

1 leaving the roll. - - - - v * , , 
A still further object is to provide a chilling 

roll including ascoop-like member adapted to 
remove cooling medium from the interior of the 
roll, such member being adjustable to vary the 
depth of cooling medium maintained adjacent 
the interior wall of the roll. Other objects of 
the invention will be readily perceived from the 
following description. - - - - 
This invention relates to a chilling roll for cool 

ing heated fibrous webs and comprises arotatable 
hollow roll provided with meäns for supplying 
cooling medium within the interior thereof. A 
scoop-like member is disposed within the roll 
and sèrves tö maintain a cooling medium film 
ofpredetermined depth adjacent the interior wall 
of the roll. The Scoop-like member is connected 
to a discharge pipe to permit medium to be re 
möved from the roll. Preferably, the scoop-like 
member is adjustable to permit the depth of the 
film to be varied. A turbolator member may be 
disposed adjacent the interior wall of the roll to 
overcome possible Slippage of water thereagainst 
and to improve heat transfer, Control means 
may be provided to regulate the supply of cooling 
medium to the roll. 
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Theattached drawings illustrate preferredem 

bodiments of my invention, in which 
Figure 1 is a sectional view takenlongitudinally 

of a chilling roll constructed in accordance with 
the presentinvention; “ 

Figure 2 is a sectional view taken on the line 
2–2 of Figure 1; 

Figure 3 is a sectional view in exaggerated scale 
illustrating the Scoop member; “ 
Figure 4is à diagrammatic view illustrating the 

manner in which the Scoop member may be ad 
justed; » 

- Figure 5 is a sectional view of a modification 
of thepresentinvention; 

Figure.6 is a sectional view taken on the line 
6–6 of Figure 5; and “ 

Figure 7 is a diagrammatic view illustrating the 
turbolator disposed adjacent the interior longi 
tudinalwall of theroll. Referring to the drawings, there is shown in 
Figure 1 the chilling roll 2 of the present inven 
tion having its spindles 3 mounted in suitable 
bearings 4 disposed in the frame 5 of the appa 
ratus. Roll 2 is hollow and consists of endplates 
6 and 7 connected by cylindrical wall 8 forming 
the cooling Surface of the roll. As shown in Fig 
ure 1, end plate 7 is removable to permit the 
SCO0p member to be disposed within the interior 
of the roll. v 
A stationary Supply pipe 9 for Supply of cooling 

medium such as water to the interior of roll 2 
extends through a spindle 3 into the interior of 
the roll and is Supported in position at one end 
of the roll by a suitable bearing 10 mounted on 
end plate 6. The opposite end of pipe 9 may 
be Supported by flanges 2 mounted on drain 
box 13 bolted as shown at 4' to the frame of 
the apparatus. A valve ll is disposed in pipe 9 
and may be actuated as hereinafter described to 
regulate the volume of water supplied to the in 
terior of the roll. Nozzles 14 are provided in pipe 
9 through which high velocity jets of water may 
be directed against the interior surface of wall 8. 
Water is removed from the interior of the 

roll 2 through a Scoop member 5 disposed in 
the interior of the roll adjacent wall 8 and 
Supported by pipe ?6 threadedly connected to 
discharge pipe 17. Discharge pipe 17 passes 
through Spindle 3, Surrounding pipe 9 so that 
leaving water flows within pipe 17 and exteriorly 
of pipe 9. Pipe 7 is capped at 18 to direct 
leaving water through pipe 19 to drain box 13 
from which it may be discharged to a sumpor 
sewer. It will be appreciated pipe 9 passes 
through the capped portion 18, the purpose of 
the capped portion being to close the end of 
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discharge pipe 7. If desired, as shown in Fig 
ure 1, Water in pipe 9 may be maintained Under 
pressure by means of Valve 20 disposed in pipe 
19 and check Valve 2 disposed in pipe 22 con 
nected to pipe 9. 
AS Shown in Figures 2 and 3 Scoop member 15 

is adjustable. Member 15 includes a Scoop por 
tion 23 threadedly connected to a collar 24 Se 
cured to pipe 6. Preferably, a Set ScreW 25“ is 
proVided in Wall 8 of roll 2 adjacent the pOSi 
tion of the Scoop portion 23. Thus, When it 
is desired to adjust the water thickneSS in the 
roll the Scoop portion may be moved tOWard 
Or from Wall 3. AS Shown in Figures 2 and 4, 
scoop portion 23 may be provided With a Socket 
25 for the reception of a key 26. Removal of 
Set Screw 25 permitS insertion of key 26 Within 
Socket 25 for desired adjustment Of SCOOP pOr 
tion 23. It, Will be appreciated other forms of 
Scoops may be employed and other meaNS may 
be provided if desired to render the Scoop ad 
justable to Vary the depth of the film of Water 
maintained adjacent Wall 8. 

In operation, roll 2 is rotated by means Of the 
heated fibrous Web passing thereOVer at a Speed 
Within the range of 100 to 1200 feet per minute. 
At Such Speed, Water discharged Within the roll 
is thrown against the interior Surface of Wall 
8 due to centrifugal forces. AS the Water is 
carried around on such Surface, Scoop 5 Scrapes 
Off the Water from the Surface and CauSeS Such 
leaving water to flow through pipe 16 into diS 
charge pipe II and then into pipe 9 to drain 
bOX 13 thereby remowing Water from the roll. 
Scoop 5 may be adjusted as described above 
to regulate the thickness of film maintained 
Within the roll. Preferably, Such film. So main 
tained may wary in depth between %“ to %“. 
Scoop 5 is Shown in a vertical position. The 

Scoop, if desired, may be placed in a horizontal 
position or in any desired intermediate position 
and Satisfactory results may be achieved. 
Supplemental means may be employed for 

driving the chilling roll if desired, and I have 
indicated Such means by placing a. gear 26° 
(shown in dotted outline) on the Spindle 3 
of roll 2. As stated above, such Supplemental 
equipment is not necessary due to the light 
weight of the present construction, but it may 
be employed if desired. | - 
In Figure 5, I have Shown a modified form of 

my invention. Supply pipe 9 extends through 
an Open end of roll 2 into the interior thereof, 
the end of pipe 9 within the roll being mounted 
in a coupling 27 forming a. portion of duct Or 
pipe 16. A removable member 28 is provided on 
the opposite end of the roll to permit installa 
tion of Scoop 5 Within the interior of the roll. 
Discharge pipe i? extends from the Opposite end 
of the roll through member 28, member 23 being 
mounted in Suitable bearings 28' in the frame 
5 of the apparatus. It will be noted pipe T is 
not in contact With the member 28 permitting 
open ends in the roll. Grooves 29 may be formed 
in the exterior Wall of pipe F tO entraP any 
Water which may attempt to drain along Such 
Surface. Water collecting in grooves 29 dropS 
into recess 3 and returns to the interior of the 
roll. If desired, a continuous groove Or inside 
thread 29° may be formed in the Wall of member 
28 as shown in Figure 5 to direct Water to the 
interior of the roll When it is in Operation. ThuS, 
if any water creeps along such Surface, it is con 
tinually diverted toward the interior of the roll. 
No difficulty has been experienced in practice 
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4 » 
due to the open ends of the rolls for the water 
iS maintained against Wall 8 by Centrifugal forces 
When the roll is employed in operation at the 
high Speeds CUStOmarily USed. 
An additional feature of this modification re 

sides in the turbolator 32 disposed adjacent the 
interior Surface of Wall 8. Turbolator 32 may 
consist of expanded metal, Screening, or other 
Suitable material. AS pointed Out above, Water 
iS thrOWn against the interiOr SUrface Of Wall 
8 by Centrifugal fOrces during rotation of the 
roll. In order to prevent possible slippage of 
Water against Such Surface, turbolator 32 may 
be employed to PrOWide additional friction to 
the Surface; in addition, turbulator 32 Serves 
as a mechanical means for Carrying Water around 
the interior of the rOil. Centrifugal forces and 
the turbolator 32 aSSures that the Water Will be 
maintained about the periphery of the roll When 
the roll is in USe. A. further adVantage of 
member 32 resideS in the factº that it permitS 
more efficient heat transfer for it breaks up or 
agitates Water adjacent the Surface of Wall 8 and 
aSSUreS that Water dOeS not remain in a Stagnant 
condition adjacent Such Surface. 

It Will be noted a thermostat 33 is provided 
reSpOnsive to changeS in temperature of leaV 
ing Water. Thermostat 33 Serves to regulate 
Valve t0 increase or decrease the Supply of 
Cooling Water to roll 2 in accordance With the 
requirementS Of the Operation. At, reduced 
Speeds, Water requirementS are leSS SO that the 
decreaSe in temperature Of leaving Water is re 
flected by thermOStat 33 Which actuates Valve 
| 1 to decrease Supply of Water to the roll. Like 
Wise, at higher Speeds Water requirements are 
greater So that the increase in temperature of 
the leaving Water is reflected by thermostat 33 
Which then actuates Valve i? to increase the 
Supply of cooling Water to the roll. 
Scoop 5 in the modified form of my inven 

tion is SOmeWhat different from that shown in 
Figure 1. As shown in Figure 6, scoop 5 may 
be more in the form of a duct-like member 34 
welded to discharge pipe T. Rotation of pipe 17 
may rotate member 34 to any desired angle; I 
have found that Satisfactory results may be 
achieved regardless whether Such portion is in 
Vertical, horizontal or any intermediate posi 
tion. The Scoop portion 23 may be adjusted 
Within member 34 as shown in Figure 6 by means 
of Slots 35 and screws 36 as well known in the art. 

It will be understood a plurality of Scoops may 
be employed if desired but generally in the prac 
tice of my invention it is not necessary to employ 
more than one such member. 
The present in Vention provides a chilling roll 

Sufficiently light in weight to permit rotation 
by the Web to be cooled passing thereover. A 
desired film thickness of continuously changing 
Water is maintained adjacent the interior Surface 
Of the roll and Serves to remove the heat. from 
the Web paSSing over the roll. Turbolator means 
Provided agitate such film or layer thereby as 
Suring that no portion of the cooling medium 
Stagnates adjacent such Surface. 
My invention proVides a. Simple and efficient 

means of remOWing Water from the interior of the 
roll, SUch means being adjustable to assure that 
a film of predetermined thickness is maintained 

Regulating mem 
bers are proVided responsive to changes in tem 
perature of leaving Water to assure that a. de 
sired volume of water is supplied to the interior 
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of the roll, such Water Supply being a. definite 
factor in load requirements. » 
While I have described certain preferred em 

bodiments of my in Vention, it Will be understood 
my invention is not limited thereto Since it may 
be Otherwise embodied Within the Scope of the 
following claims. 

I Claim: 
1. In apparatus of the character described, the 

combination of a rotatable, hollow roll terminat 
ing in Support memberS, at, least One Support 
member being hollow, means for continuously 
Supplying cooling medium to the interior of the 
roll, centrifugal forces created by rotation of Said 
roll Urging the cooling medium against the in 
terior Wall of the roll, a stationary discharge 
pipe eXtending through an end Wall of the roll 
and through the holloW SuppOrt member, a SC00p 
member connected to said pipe, Said Scoop mem 
ber eXtending adjacent the interior longitUdinal 
Wall of the roll to maintain a. desired depth of 
continuously changing Cooling medium adjacent 
the interior longitudinal wall of the roll, Said 
scoop member being adjustable to Vary the depth 
of Said medium, said pipe having a plurality of 
grooves formed in its eXterior Surface tO entrap 
medium leaking from the roll and means On the 
interior of the hollOW Support, member to return 
rnedium to the interior of the roll. 

2. In apparatus of the character described, the 
Combination of a rotatable, hollOW roll, a. Sta 
tionary Supply pipe for cooling medium extend 
ing through one end of the roll, Said pipe having 
a plurality of noZzles through Which high Velocity 
jets of cooling medium are impinged continuously 
against the interior longitudinal Wall of the roll, 
centrifugal forces created by rotation of Said roll 
Urging the cooling medium against the interior 
wall of the roll, turbolator means disposed against 
the interior Wall of the roll to Create agitation 
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in the film of medium maintained adjacent there 
to, a stationary discharge pipe eXtending through 
the opposite end of the roll, a. Scoop member con 
nected to the discharge pipe, said Scoop member 
eXtending adjacent the interior longitudinal Wall 
of the roll to maintain a. desired depth Of COn 
tinuously changing cooling medium adjacent the 
interior longitudinal Wall of the roll, Said Scoop 
member being moVable to Ward and from the in 
terior Wall of the roll to Vary the depth Of the 
film maintained adjacent the interior Wall Of 
the roll, and means for preventing leakage of 
medium along the exterior Wall of the discharge 
PIPe. 

3. Apparatus according to claim. 2 in Which the 
turbolator means consists of expanded metal dis 
posed over the interior Wall of the roll. 
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