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Thisinventionrelates to continuous annealingapparatus 
forsicon steel strip and,as indicated,is directed to a 
carbon-sleeved conveyorrol ofimproved construction, 
More specifically,the improvements of this invention 

reside in conveyor rols of the type disclosed in United 
States Patent No.2,603,578,issued July 15,1952,to N. B. 
Ornitz As explained therein,continuous heat treating 
apparatus for sicon steel has been Subject to the prob 
lem ofstrip marringor deformation by accretions of ma 
terial that collect on conventional steel rois,which is 
eiminated byproviding carbon-faced rols for Supporting 
the strip during its movement through the apparatus. 
Carbon-faced rols of this character,generally Stated,are 
comprised ofasteel hub having a carbon sleeve mounted 
thereon forrolingengagement with strip being deivered 
through continuous heat treating apparatuS. Since the 
carbonsleeve hasalowerthermal coeficient ofexpansion, 
clearance must be provided between it and the hub on 
whichitis mounted to allow for the relativey greater ex 
pansion of the hub underincreasing temperatures,This 
clearance is designed for the maximum furhace tempera 
ture at which the hub is expanded into engagement With 
the sleeve and thus has direct drivingengagement there 
with. As lowertemperatures,drivingconnection betWeen 
the hub and the carbon sleeve is efected by end drive 
rings on the hub which have drive lugs projecting into 
slots formed in the ends of the carbon sleeye. During 
operation,particularly at the lowertemperatures,the hub 
drive lugs in transmitting driving force to the carbon 
sleeve enlarge the slots initsends thus permittinglimited 
relative rotational movement between the hub and Sleeve, 
and the clearance for thermal expansion of the hub en 
ables the sleeve to take an eccentric position relative to 
the hub. Relative sleeve movement and eccentricity of 
this character has apparently contributed to operational 
problemsfrom the standpoint ofexcessive strip vibration, 
tracking,and breakage which have been experienced With 
strip conveyorsusing carbon-sleeved rols of the character 
mentionedabove. 
One of the principal objects of thisinventionisto pro 

vide animproved carbon-facedroilfortransporting Silicon 
steelstrip througha heattreatingfurnacewhichwillmain 
tain the concentric relation of the carbon-sleeve and its 
mounting hub and provide a positive driving cohnection 
therebetween for all furnace operatingtemperatureS. To 
thisend,aplurality of corrugated Stainless steel Sheets are 
arranged inthe annular Space between the carbon sleeve 
andits steel mounting hub and operate,in a manner to be 
described,to maintain the sleeve and hub in concentric 
positions and to provide a driving connection therebe 
tWeen? 

Other objects and advantages of the invention will be 
come apparent from the folowing deScription. 
Inthe drawings,there is Shown a preferred embodiment 

oftheinvention. Inthis showing: 
Figure 1 is a view partialyin elevation and partialy 

in longitudinal section of a conveyor roll constructed in 
accordance with the principles of this invention; 
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Figure 2 is an enlarged Sectional view taken Substan 

tiallyalongthelineII?II ofFigure1; 
Figure 3 is an enlarged view of a fragmentary portion 

ofthestructureshowninFigure 1;and 
Figure 4 is a fragmentary view similar to Figure 1 

showinga modification of the invention. 
The conveyor roll of this invention,as shown in the 

drawings,comprises a carbon sleeve 2 that has a cyindri 
calexternalSurface3forsupportingengagementwith Strip 
to be conveyed thereby,and a steel mounting hub 4 ex 
tendingaxially and concentrically ofthe Sleeve 2. Thehub 
4is constructedessentiallyas describedin the above men 
tioned patent and is provided with journals 5 at opposite 
ends thereof by whichitis Supported and rotated in the 
Sides of an annealingtower in the conventional manner. 
In accordance with the principles of this invention,the 
carbonsleeve2 and the central portion 6 ofthe hub4 are 
provided with radialyspaced cyindrical Surfaces 7 and 8 
which define an annular Space 9 therebetween. Corru 
gatedstainless steel Sheets1@arrangedinthe space 9 Serve 
to maintain the sleeve 2 in a concentric position relative 
to the hub 4 and operate to provide a driving connection 
between the hub 4 and Sleeve 2. Endwise movement of 
the sleeve 2 on the hub 4is prevented by a pair of Stop 
rings1?weldedto thehub 4. 
As best shown in Figure 2,a piuraity of corrugated 

steel sheets,preferably six in number,are arranged at 
circumferentially spacedintervals aboutthe externalcylin 
drical Surface 8 ofthe hub center portion 6,Each of the 
sheets10 has a welded connection f2 at a point arranged 
centraly betweenits edges 13 with the external hub sur 
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face 8. The corrugations ?4 in each of the sheets ?@ 
extend axially with reSpect to the sleeve 2 and hub 4 and 
have a depth slightlygreaterthan the radial dimension of 
the space 9 So that they are slightly compressed when 
the Bub4is assembledinthe sleeve 2as shown in Figures 
1 and2. 
Figure 2shows the relativeradial spacing of the sleeve 

and hub Surfaces 7 and 8 When the Sieeve and hub are at 
room temperature When the rol is mounted in a heat 
treating furnace and its temperature elevated,the Fadial 
dimension of the annular Space 9 is decreased by reason 
of the greater thermal expansion of the steel hub center 
portion 6. Asthe hub centerportion 6expands outwardly 
in reSponse to increasing temperature,the corrugations 
14 of the steel sheets ?? are fiattened,this action being 
provided for bythe axial arrangement of the corrugations 
?4 and the centraly located connections l2 betweeneach 
sheet i@andthe hubportion 6. 

Assembly of the rolls shown in Figures 1 and2 of the 
draWings is efected by first Welding one of the end rings 
?1 to the hub 4 and the corrugated sheets l@in position 
on the external hub Surface 8 as shown in Figure 2. The 
corrugations ?4arethen fiattened sightly bystrip banding 
So that the hub 4 with corrugated Sheets i@ thereon may 
be inserted by endwise movementinto the Space centraly 
of the Sleeve 2,the banding being removed as the hub 
movestowardits fully assembled positionshownin Figure 
1. After final movement to this position,the remaining 
endring11iswelded to the hub 4. 
The corrugated sheets i@must befabricated from metal 

that will not lose its resiency at the maximum ternpera 
tures of 1800° F. to 2000° F.encounteredin furnaces for 
heat treating silicon strip steel. For this purpose,25% 
chrome-20% nickel Stainless steel is preferred,although 
stainless steels having a nickel content in excess of 12% 
willbefoundsatisfactory. 

In the preferred embodiment of the invention,the cor 
rugated sheets 1@ extend the full length of the Sleeve 2 
and central hub portion 6 as Shown in Figure 1 of the 
drawings. However,and in place of corrugated Sheets 
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of this length,itwill be understood that corrugated sheets 
of shorter length may be employed, A modification of 
this characteris shown in Figure 4 wherein two axially 
spaced sheets ?0a and 10b are Shown-in the space 9-be 
tween the sleeve2 and center hub portion 6. The sheets 
10a and 10b are preferably positioned opposite theend 
quarterpoints of the sleeve 2 asilustrated so thattheir 
combined sleeve centering and drivingaction will be sym 
metrically applied to the sleeve 2,and their total length 
should beatleast% to% the axiallength ofthe sleeve 2. 
From the foregoing,it will be apparent that the cor 

rugated sheets 10 operate to maintain the sleeve 2 in a 
concentric position relative to the hub 4 under all 
operatingtemperatures thatare encounteredin continuous 
heattreating furnaces forsilicon steel strip. In addition, 
the corrugatedsheets10 operatetoprovide a driving con 
nectionbetweenthesleeve2anditsmountinghub4which 
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is efective to prevent relative rotation between these -- 
parts under all operating temperatures. fn this manner, 
it will be further apparent that the corrugated stainless 
steel sheets 16 in the roil of thisinvention preventsleeve 
eccentricity with respect to the mounting hub 4,as weli 
as relative movement between the sleeve 2 and hub 4, 
and thus operate to eiminate operational problems from 
the standpoint of strip vibration,tracking,and breakage 
duringmovementthroughan annealingfurnace. 
While a preferred embodiment of my invention and a 

modification thereof have been shown and described it 
will be apparent that otheradaptations and modifications 
may be made without departing from the scope of the 
followingclaims, - 

Iclaim: 
1. Arollforconveyingsiconsteelstrip througha heat 

treating furnace comprising a cylindrical carbon sleeve 
adapted to have rolingengagement with the strip to be 
conveyed,a cylindrical steel hub extending axiaily of and 
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arranged concentricalyinsaidsleeve,said sleeve and hub 
having facing cyindrical Surfaces defining an annular 
Spacetherebetween,and mountingmeans providinga driv 
ing connection between Said hub and sleeve comprisinga 
plurality of corrugated steel sheets extending axially of 
Said annular space and arranged at circumferentially 
Spaced intervals therein,Said sheets having resilient en 
gagement with said hub and sleeve along lines extending 
axialy thereof and operating to hold said sleeve in a 
concentric positionrelative tosaidhub. - 

2. Astrip conveyorrollas definedin claim1 character 
ized by each of said sheets having a connection at a 
centralpoint betweenitsedges with Said hub and securing 
itforrotationtherewith. - 

3. A Strip conveyor roll as definedin claim 1 charac 
terized by the corrugations in Said sheets having a depth 
greater than the radial dimension of said annular space 
Such that Said sheets are compressed between said cylin 
drical surfaces under al furnace operating conditions. 

4. A conveyor rol for silicon steel strip comprisinga 
steel hub,a cyindrical carbon sleeve arranged concen 
trically of said hub,said hub and sleeve having facing 
cylindricalsurfacesthatarespacedradialyrelativeto each 
other,and a corrugated steelsheet secured to said hub for 
rotationtherewithand mountingsaidsleeveina concentric 
position relative thereto,said Sheet having corrugations 
resientlyengagedwith Said hub and sleeve surfaces along 
ines extending axially thereof and providing a driving 
connectionbetween Said hubandsleeve. 
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