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5 Claims,(C??134?í64) 

Thisinvention relatesto an apparatus forthe continuOuS 
cooling of slabs,semi-finished flats,and thick plates of 
metal,inawater bath. The cooling of Such rolled Stock 
is efectedin a known mannerin a trough filed with Wa 
ter,combined with an appiance which takes up the Stock 
to be cooled from a live-roller feeding table,loWerS it 
into the water bath,takes it out again after the cooling 
hasbeenefected,and thereupon Suppliesitto alive-roller 
discharge table. These known take-up appliances com 
prise rotating or rockable armS. It is alSo known to eX 
tend through the water bath a conveyor belt,which takes 
up the Slabs at one end,guides them through the Water 
bath to coolthem,and delivers them to afurther conveyor 
atthe otherend Finalyitis also known to deposit the 
slabs upon a lifting table arranged in the water bath, 
whereupon they are brought into the water bath by low 
ering the lifting table. In the case of all these known 
methods of cooling,and the apparatus connected there 
with,the slabs or the like are not engaged uniformly on 
both Sides by the cooling medium during the immersing 
operation,The Surface of the Slabs or fiats facing tha 
surface of the liquidis already wetted bythe liquid,while 
the corresponding Surface region on the Side facing away 
from the water bath is still not Subjected to any cooling 
efected by the water bath. The consequence of this is 
that owingto the unequal cooling of the two Sides a dis 
tortion of the Slabs or the like is efected. 
The object of thisinvention isto obviate these defects, 

which are inherentin the known cooling appliances with 
reSpect to the material to be cooled,and at the same time 
to obtain an increase in the cooling action of the Water 
bath,According to the invention this resultis achieved 
by immersing the Slabs,flats orthickplatesin the cooling 
liquid in a vertical or approximately vertical position. 
Owing to the material to be cooled being immersed ver 
ticaly in the Water bath itis engaged uniformly on both 
Sides bythe cooling medium,So that any distortion of the 
Same is precluded. Moreover the Steam arising on the 
immersed Surface caneScape freelyin an upward direction, 
So that no heat-insulating cushion of Steam can form 
underneath the material thatis being cooled. 
The cooling material is preferably transported from a 

delivery station to a removal station in the water bath 
in a vertical or approximately vertical position,and pre 
ferably in a longitudinal direction,in order to keep the 
voiume of the water bath as Smal as possible. 

Apparatus for carrying out the method of cooling 
according to the invention,With the material to be cooled 
being preferably supplied in a horizontal position by 
means of a live-roller table,may advantageously consist 
of arms rockable about a horizontal axis and displaceable 
parallelto the latter. The titing or rocking movement of 
the arms into the Vertical position is advantageously ef 
fected by the weight of the cooling material restingupon 
them. The displacement ofthe arms transverselyto their 
titing or rocking axis is obtained in an advantageous 
manner by their beingguided upon slides,which execute 
the titing or rocking movement about a stationary axis. 
The lowering of the arms into the water bathis likewise 
advantageously efected by the weight of the slabs orthe 
}ike resting upon them. 
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To enable the speed of immersion of the cooling ma 

terial to be regulated,the arms are operatively connected 
with a pulling line provided with a braking device,This 
pullingline Serves atthe Sametimeto bringthe arms back 
again into their initial position,and also to efect the 
tilting movement of the slide. The traction rope is here 
guided over a defecting roller arranged on the Slide. AS 
a regulating member for the tilting operation of the Slide 
there Serves a power piston operatively connected with 
the Slide. 

In a further development of the invention,the water 
bath that accommodates the Slabs or flats in a Vertical 
position is constructed as a narrow trough,which is 
equipped with conveying means for transporting the Slabs 
or the like in a vertical position to the point of removal. 
These conveying means are formed either by positively 
driven rollers arranged horizontaly or at an inclination 
to the bottom of the trough,or by loose rollers in con 
junction with driving means extending over the transport 
path and provided with tappets or cams for engaging the 
cooling material. As driving means there may advanta 

,geously be employed a chain drive arranged outside the 
coolingliquid andprovidedwithcamS Ortappets for carry 
ing cooling material along. 
The removingappliance forthe slabs orflats,arranged 

at one end of the trough may advantageously be of the 
Same constructional design as the delivery appliance for 
Supplying the cooling material,arranged at the other end 
of the trough. 
The length of the trough depends upon the time re 

quired for cooing the given material through the requi 
siterange oftemperature,Anespecialyintensive cooling 
is obtained if the cooling-water inlet is located at the 
remoVal end of the trough and the cooling-Water Outlet 
at the delivery end, 
For the removal,in a Simple manner, of the Scale ac 

cumulating at the bottom of the water bath during the 
cooling of the material,according to a further develop 
ment of the invention,preSSure-water connections for 
scavenging the scale away are arrangedin the vicinity of 
the bottom of the trough. These preSSure-water connec 
tions may adyantageously be formed by injection nozzles. 
Two constructionalexamples of the invention are illus 

trated in the accompanying drawings,in which: - 
FIGURE Shows a Section on the line I?I in FIG 

URE 2; 
FIGURE 2 shows the associated plan;and 
FIGURE 3shows a Section on the line III?IIIin FIG 

URE 2,representing the delivery appliance; 
FIGURE 4 shows a longitudinal Section through an 

other constructional example: 
FIGURE5 a Section on the 1ine V?Vin FIGURE4; 

and 
F?GURE6 a section on the line V??VIin FIGURE4. 
In FIGURES 1,2 and 3,an elongated water bath 1 

has,at the end 2,a delivery appliance 3,and,at the end 
4,a removal appliance 5. In the water bath,near the 
bottom,1OOSe roHerS 6 are provided for transporting 
slabs 7 By tappets or cams 9 Secured to a pulling line 
8 the slabs are conveyed from the delivery end2 of the 
Water bath to the removal end 4,AS Shown in FIGURE 
3,the delivery appiance consists of arms10,which are 
bent at theirends into the shape of hooks 11. They are 
1Ongitudinaly displaceable upon a Slide 12,which is 
rockable about the pivot 13. By the weight of the slab 
7 resting upon the arms 10,the slides 12,jointly with 
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the arms 10,are tited into a vertical position,as repre 
Sentedin dotted lineS. 

In order that the tilting of the members in question 
may be controlable,the arms 10 are connected,at the 
points i4,by way of a traction rope16,with a traction 
drum 15. The traction rope 16is guided over a defiect 
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ing pulley 17,which is mounted on the slide 12. The 
traction drum 15 is provided With a braking device,not 
shown,by which the speed of titing of the participating 
memberscan beregulated. 
By the additional arrangement of a power piston and 

cylinder 18,which is attached to the slide f2,it is en 
sured that the lowering of the arms 19,together with the 
material to be cooled,into the water bath,only begins 
when the material to be cooled has reached the Vertical 
position. The arrangement of this power piston is pri 
marily required when the arms10 are not arrestable upOn 
the slide. In this case,a 1owering mOVement Of the arnS 
would otherwise occur already during the tilting Opera 
tion,if the weight of the participating means that efect 
the tilting movementis greater than the tractive efort to 
be exerted bythe puling ine 15,for the purpose of ob 
taining the counter-torque required for controlling the 
titing motion. The power piston here Serves for in 
creasing the titing moment,so that the pull required of 
the pulling line is Suficient for obtaining the correSpOnd 
ing counter-torque,for the purpose of holding the Weight 
of the arms,including the material to be cooled,in itS 
initial position with respect to the slide,unti the titing 
movement is concluded. By further releasing of the 
pulling-line brake,the arms,together with the material 
to be cooled,are thereupon let down verticaly into the 
water bath,In FIGURE 3,the lowered position of the 
arms,with the slab,is repreSented in dotted lines. 

After the slab has been let down into the Water bath 
it rests upon the loose rolerS 6,andis advanced by the 
tappets or cams 9 out of the region of the delivery ap 
pliance in the direction of the removal appliance. There 
upon the arms are pushed back by the puling line into 
their original position,and are brought,by tilting the 
slides,into the horizontalposition for the accommodation 
of fresh material to be cooled. During this titing back, 
the power piston 18 Serves as a braking or controling 
device. 
As Soon as the first Slab has reached the remOVal ap 

pliance 5,itis taken up by the arms,which have mean 
While been lowered,and is turned over,by the puling 
line,into the horizontal position for further tranSport, 
The trough 1 is currently being traversed by cooling 

1iquid,which enters,at the removal end,through inlet 
apertures 19,and emerges,at the delivery end,through 
outlet apertures 20. 
Underneath the transport rollers 6,along the trough, 

near the bottom,in alternate Sequence,on the tWo SideS, 
are arranged water-injecting nozzles 2?,which drive 
the Scale that fiakes of from the cooling material to 
Wards an outlet aperture 22. These water-injecting noZ 
zles are connected to pressure-water pipes 23 arranged 
on both Sides ofthe trough. 

In the constructional example illustrated in FIGURES 
4 to 6,the Water bath 31 is provided at One end,With 
cooling connections 32 and 33. At the opposite end are 
arranged outlets 34 and 35 for the discharge of the 
cooling water. This gives rise to a flow of cooling Water 
in the direction of the arrow 36. The cooling material 
38,for instance slabS,fiats or thick plateS,rests upon 
transport rollers 37,and is conveyed upon them from the 
delivery appliance 39 to the removing appliance 4@. 
Underneath the conveying rollers 37(FIGURE 5)pres 
Sure-Water nozzles 41 are arranged in alternating Se 
quence on the two sides of the channel atequal distances 
apart. The bottom 42 of the Water bath is inclined 
downwards towards the outlet 43. The ScaVenging of 
the scale to the outlet 43 is thereby promoted,The 
preSSure-Water nozzles 41 are also inclined toWards the 
bottom outlet 43,in order that a current of Scavenging 
water fiowing in this direction may be provided. The 
preSSure-Water nozzles are connected to preSSure-water 
pipeS 44,Which are located,in FIGURE 6,Outside the 
Water bath. 
As a modification of the construction illustrated,the 
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preSSure-Water pipes may be located inside the water 
bath,in the neighborhood ofits bottom. 
We claim: 
i. Apparatus for cooling metal articles such as slabs, 

plates and thick sheets by immersion in a substantially 
Vertical position in a cooling iquid bath,said apparatus 
comprising a relatively long and narrow cooling bath 
tank,a Slide pivotally mounted adjacent one end of said 
tank for movement about a horizontal axis substantialy 
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paralel to the longitudinal axis of Said tank froma hori 
Zontal position to a Substantially vertical position,a plu 
rality of arms Supported for Iongitudinal sliding move 
ment On Said slide,means for delivering said articles in 
a horizontal position and depositing the same on said 
arms,Said horizontal pivotal axis being so located that 
the Weight of Said article on Said arms tends to cause 
piVotal movement of Said slide,arms and articles from 
a horizontal to a Substantialy vertical position,a power 
Cylinder mounted on Said tank,a piston in said cylinder 
and a piston rod connected to Said side for assistingin 
the pivotal movement thereof,means for Iowering said 
arms and said articles vertically into said tank,and 
means for moving Said articles from Said arms and for 
conveying Said articles to the opposite end of said tank. 

2. Apparatus as defined in claim ? in which said 
means for removing Said articles from said arms and for 
Conveying Said articles to the opposite end of said tank 
comprises a roler table disposedin the 1ower portion of 
Said tank and extending longitudinally thereof,saidarms 
Serving to deposit Said articles in edgewise vertical posi 
tion on Said roller table,tappet means forengaging and 
moving Said articles supported by said roller table from 
Said One end of Said tank to the opposite end,and means 
at Said OppOSite end for lifting Said articles out of said? 
tank. 

3,Apparatus for cooling metal articles,such as slabs, 
plates and thick sheets by immersion in a substantially 
Vertical position in a cooling liquid bath,said apparatus 
comprising a relatively long and narrow cooling bath 
tank,neans at one end of Said tank for lowering said 
articles into Said tank in a vertical position,means in 
the lowerportion of Said tank andextending1ongitudinal 
ly thereof for Supporting Said articles in a vertical posi 
tion,means for moving Said articles on Said supporting 
means from Said one end of Said tank to the opposite 
end,means at Said opposite end for lifting said articles 
Out of Said tank,inlets for cooling iquidatsaid opposite 
end of Said tank,outlets for cooling liquid at said one 
end of Said tank,pressure liquid nozzles in the lower 
portion of Said tank for Scavenging away any scale de 
tached from Said articles,and a scale outlet in said 
tank at Said one end disposed below Said liquid outlets, 

4. Apparatus as defined in claim 3 in which said 
nozzles are disposed below Saidarticle Supporting means. 

5. Apparatus as defined in claim 3 in which the bot 
tom of Said tank is incined downwardly toward said 
Scale Outlet. 
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