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1 
This invention reiates to rolling mills having 

One Or more Sets of rolls adapted t0 roll On Work 
under heavy pressure. The principles of the 
invention are particularly applicable to metal 
Strip rolling mills used to reduce the thickness of 
the Strip and to harden or temper the strip by 
Cold rolling it. 
Inthe Case of cold rolling metal strip mills the 

roll preSSuresare extremes and usually the oper 
ating Speeds are high,The rolls have Smooth 
Cylindrical bodies with necks journaled by chocks 
to Which the roll pressure is applied. The rolls 
function like beams When the Strip passes be 
tween the roll bodies, The high roll pressures 
CauSe the rolls to flex. Various eXpedients are 
used to prevent the roll flexure from causing the 
Strip to be produced with ConveX SideS and Con 
Sequent lack of transverse gauge uniformity. 
SuCh eXpedients are not generally Satisfactory. 
One Common eXpedient is to finish the rols 

With conveX bodies CalCulated to compensate for 
the roll flexure So that the working pass between 
the flexing rolls is defined by mutually parallel 
roll SurfaceS. This eXpedient can only give ap 
proximate accuracy because the roll preSSure 
waries for many reasonS. The convexity can be 
calculated So it is correct for only one roll preS 
SU78, 
Another expedient isto uselarger back-up rolls 

for Supporting the Work rols which are actually 
doing the Work on the strip,Space and cost 
limitations prevent these back-up rolls from be 
ing made bigenough to approximate rigid beams, 
so the back-up rolls themselves work as fiexing 
beamS When the roll preSSure is applied to their 
necks for tranSmission to the bodies of the work 
rolls. Currently the 4-high mil or its counter 
part,the cluster mill,represents the most popular 
expedient even though itS initial and mainte 
nance cost is generally thought to be excessive, 
In the cluster mill the Work rolls are each Sup 
ported by two or more back-up rolls arranged 
in a Cluster. 
The performance of these 4-high and cluster 

mills is Currently not very Satisfactory. Trans 
Verse strip gauge uniformity is obtainable only 
when the mill is operated by highly Skilled per 
Sonnel,The training and labor cost involved 
by this personnel addS greatly to the production 
cost of the metal strip. Thisis additional to the 
high Cost inherent to the pUrchaSe and use of a 
4-high or cluster mill. 
In Such mills the roll necks are included with 

the bodies as part of the StreSSed beam StruC 
ture,which is also true in any Conventional mill. 
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2 
Therefore,the roll necksflex under the roll pres 
Sure applied to them,This introduces problems 
in Connection with the design and maintenance 
of the roll neck bearings. The most common 
eXpedient Of attempting to align the bearings 
With the rolls as they flex is to mount the bear 
ings So that they Can rock for alignment pur 
poSes. When rolling at high Speeds,however, 
the beam Stresses in the rolls Shifts in value with 
a rate appr0aching or equaling audible vibration, 
Due to the high StreSSes,the bearings must be 
made maSSive and their mass prevents them 
from rocking in the Same wibratory manner. 
Therefore,the bearings are battered and do not 
align with the roll necks at all unless the rolling 
Speed is slow. These factors result in a high 
bearing maintenance cost being a characteristic 
connected with the production of metal Strip. fn 
the CaSe of Continuous Strip Steel cold rolling 
mills of the 4-high type,it is Common to See a 
row of replacement bearings beside the mill in 
anticipation of bearing trouble,The introduC 
tion of the roller bearing and later of improved 
plain oil bearings has not adequately Solved the 
bearing problem. 
The deformation of the metal by the Work 

rolls produces considerable heat in the roll bodies 
and this further Complicates the operation of 
Conventional Strip mills,Faulty bearing opera 
tion heats the roll necks,In the CaSe of cold 
roiling,liquid is Sprayed On the rolls and on the 
Work in an efort to Control the heating. This 
is necesSary becaUse the heating is uneven and 
Changes the Contour of the Work roll bodies. 
The bearing lubricant is Cooled to try to ofset 
bearing heating. These efects,combined With 
the roll body deformation resulting from the 
Variable roll preSSures,make the operation of a 
modern 4-high or cluster metal Strip rolling mill 
terrifically complex. 
With the foregoing in mind,One of the ObjectS 

of the present invention is to provide a rolling 
mill,particularly a metal strip rolling mill,Which 
may be manufactured at a much lower Cost than 
conventional 4-high or cluster mills,and Which 
Will adequately SUpp0rt the Work rols So that 
they have the characteristics of Substantial rigid 
non-flexing bodies. Note that successful attain 
ment of this object practically eliminates the 
outlined problemsexceptingforthe heating prob 
1em. In the iatter Connection,another Object 
of the inventionisto provide a metal Strip rolling 
mill in particular which eliminates the Con 
ficting flows of heat reSulting from roll neck 
and roll body heating in the Conventional mill, 
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Thus,this object isto provide a mill wherein the 
roll body receives heat Substantially uniformly 
throughout,whereby the heating does not ma? 
terially afect the roll body COntOur,Still an? 
other object is to dissipate the heat from the 
roll bodies more uniformly and rapidly than iS 
possible in the case of the conventional practice 
of Spraying a liquid coolant on the roll bOdies 
and the Work. 
The bearing problems mentioned in COnnection 

With conventional 4-high mills iS further aggra? 
vated by the fact that there is insuficient room 
available for the use of adequately large roll 
necksand,hence,adequately large bearingS. The 
roll necks must be made Suficiently Smaller than 
the roll bodies to proVide clearanCe betWeen the 
roll necks forthe bearings. Recognizingthis,the 
prior art has reSorted in b0th 4-high mills and 
cluster mills to back-up rolis of eXCeSSive Size pri 
marily to provide room for bearings more ClOSely 
approximating the size known to be required tO 
carry the roll pressure load. These huge rolls 
add greatly to the naturally high C0St Of theSe 
millS. 
The problem Stated immediately above aC 

COunts for a further object of the present inven 
tion. This object is the provision Of a metai Strip 
rolling mill permitting the uSe Of bearings for 
applying the necesSary preSSure to the roll b0dieS 
and Which bearings haVe bearing SurfaCeS ade? 
quately large to carry in a proper manner the 
10ads imp0Sed On them. SucceSSful attainment 
of this object further contributes t010Wering the 
COSt Of metal Strip prodUCtion SinCe it meanS tha? 
the roll bearingS Wili have Service lives COim 
parable to those enjoyed by bearingS generally in 
applications Otherthanthe4-high Or cluster mils. 
A Specific eXample of a metal Strip rolling mill 

of a continuous multiple Stand type isillustrated 
by the acCompanying draWings and deScribed 
hereinbelow for the purpose of eXplaining the 
principleS and Operation of the inventiOn. Once 
Skilled roling mill designers are familiar With 
these principles and operation they may alter the 
illustrated and deSCribed constructional detail8 · 
and they may find Various modifications Suggest 
ing to themSelveS equal 0r perhaps greater en 
joyment of this invention's principles and Opera 
tion. The preSent draWings and de8cription Sug 
gest a feW poSSible modifications. 
These aCCOmpanying drawings are more or less 

Schematic in CharaCter because this facilitates 
Simplification of the disclosure. The various 
figureSareas follOWS: 
Fig.1 isa Side elevation ofthe mill; 
Fig.2SchematicallyShOWStwo oftherollstands 

With a C0nVenient arrangement for guiding the 
adVancing ends of the Strip from the exit of One 
Standto the entrance of theother; 
Fig.3 iS a tranSVerse CrOSS Section taken on 

the line 3?3 in Fig.1 and showing the roll pres 
Sure adjusting and roll driving equipment; 
Fig.4 iS a 10ngitudinal Cross Section taken on 

the line 4?4 in Fig.3 and Showing the last two 
roll Stands With the last of these arranged in a 
modified form TeSpecting the arrangement shown 
by Fig.1; 
Fig.5 is a view similar to Fig. 3 excepting that 

it ShoWS Only the upper work roll assembly and 
SuggestS a m0dification providing a control for 
levelingthe work roll of thisassembly; 
Fig.6 is a CrOSS Section taken on the line 6?6 

in Fig,5; 
Fig.7is a horizontallongitudinalsectiontaken 

Onthe line T?fin Fig.4; 
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Fig.8isa,vertical Section Similarto Fig.4 ShOW? 

ing only one stand of the Work rols and With 8 
Suggestive modification there0f; 
Fig.9 is a view Similar to Fig,8,but ShOWS a 

further p0SSible m0difiCatiOn. 
Fig,10is a partiy sectioned Side view of Fig.9; 
Fig.11 issimilar to Figs,8 and 9,but Shows a 

further mOdificatiOn; 
Fig.12isalso Similarto Figs.8 and 9 but ShOWS 

stillanother modification,and 
Fig.13 isa sectiontaken on the line f3?13 in 

Fig.12. 
This mill uses neckless Work rolling Tols 1. 

They are Small-diameterwork rolls Similar to the 
work rolls of a 4-high Strip mill eXCepting f0r 
the absence of the neckS. They are in the form 
of solid cylinders of Suficient length for the Strip 
which the mili Will be Called upon tO roll. They 
aremadeastruly Cylindricalasis pOSSible. They 
may be made Smaller in diameter than is indi? 
Cated bythe draWings becauSethe roll preSSure iS 
applied to them in Such a manner that they 
carry the resulting stress entirely in compreSSion. 
These Work rolls are not Called up0n t0 functiOn 
as beams. They may be rotatively powered and 
When they are,they must be large en0Ugh t0 
Carry the tOrque Safely. 
These neckless work rolls f are journaled by 

their bodiesin ChocKS2. These ChoCKS are aSlong 
as the rolls they journal and each Ch0CK has a 
cylindrical bearing recess 3 in which the roll f 
is mounted,Thus the rolls functiOn aSjournalS 
and are journaled by the bearing receSS 3 Of the 
chCCKS 2. The rols are Supported by the ChockS 
thrOUghout their entire length8 and Cannot act 
a8 beams under the rolling preSsure they must 
carry. There is One Chock for eaCh roll and eaCh 
Chock iSat least aS long aS the roll it journalS. 
The Chocks 2,have cylindrical exteriors 4,In 

each instance the bearing receSS3 is eccentric to 
the axis of the Cyindrical exterior 4 of the Chock. 
The chocks 2 are in turn journaled by blocks 5 
haVing Cylindrical reCeSSeS 6 in Which the chocks 
are fitted by their eXternal CylindriCal Surfaces. 
A frame T houSes all of the Stands of rolls 

ShOWn by the dr3WingS. This frame has Windows 
8 in WhiCh the blOCKS 5 fit. The blockS 5 have 
rectangular OutSides 9 and the Windows 3 are 
COrreSpOndingly Shaped to hold the blockS 
against Totation. The blocks 5 fit precisely in 
the WindowS 8 with their outsides Supported by 
the frame T Surrounding the Windows. The 
frame iS adequately Strong to Carry the reaction 
Of the preSSure applied to the rolls by each stand 
to roll the Strip. 
AS Shown best by Fig,3,the cylindrical chocks 

2 haVe COncentric extensions 10 and the Work 
rollS 1 have CorreSponding extensions 4,These 
extenSiOnS are in the nature of necks,but do not 
function at any time to carry any stress other 
than torque. 
A piniOn Stand is provided for each roll stand 

and these pinion stands are housed by a box 12 
mOunted at one Side of the frame 7. In each 
inStance,the extension 10 connects with a con 
trol Shaft 13 journaled bythe box 12 by a partial 
Or three-quarter bearing 14 and turned by a 
radially projecting lever arm 15 havingits swing 
ing end provided With an arcuate Series of worm 
gear rack teeth 16 engaged by a worm 17 and 
with the latter turned by worm and worm wheel 
gearing 18 indicated in Fig,1. This lattergear 
ing may be Controlled inthe fashion conventional 
mill SCrew downs are controlled to vary the roll 
preSSure Of the mill. The present arrangement 

V 
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eliminates the complications involved by the two 
usual Screw downs,hoWever,Since only one Con 
trol is inVolved in each instance. - 
Each work roll is driven by its extension 11 

Connecting With a drive Shaft 19 journaled by 
an extension of the leyer arm 15 as at 20,Thus, 
rocking of the lever arm 15 Causes the aSSOciated 
Chock to turn and the roll mounted by this ChOCK 
to SWing With the roll's extension 11 and its drive 
Shaft 19 SWinging While remaining ConcentriC. 
This Shaft 19 is Keyed to a pinion 21 WhiCh 
meshes with a pinion 22 journaled by a shaft ?3 
in the lever arm 15 by bearingsindicated at 2?. 
One of these Shafts23 isjournaled bythe pinion 
Stand box 12 at 25 and this bearing 25 With the 
bearing 14 together journal the SWinging lever 
arm 15 and provide it With a fulCrum COnCentriC 
with the axis of the aSSOCiated cylindriCal ChOCK. 
Inthe foregoing description reference hasbeen 

made to the arm and pinion Stand aSSembly a8 
SOCiated With eaChindividual chock and WOrk TOll 
assembly. At each stand there are two of these 
aSSemblies and they are Substantially identiCal 
excepting that the lever arms 15 point upwardly 
and dOWnWardly in the Case Of the upper and 
1OWer chockasemblies respectively. - 
In the Case of each stand the respective Shaft8 

23 of the pinions22 are Keyed to a CommOn multi 
ple pinion train comprising the pinions 26. Thi8 
pinion train interconnectSthe two Shafts 23 in 
their neceSSarily opposite rotative arrangement. 
The piniOnS 2f and 22 then Carry the rotation 
to the drive shafts 19 and provide the Work rols 
of the Stand with the necessarily,Opposite ro 
tation. One of the pinions 26 is Keyed to a drive 
Shaft 2T Keyed to 8,gear 28 meShed with a pinion 
29 With the latter being Keyed to the main drive 
Shaft 30 of the Stand and Which projects to the 
OutSide Of the pinion Stand bOX 12. 
Window aCceSS openings 31 are provided along 

One Side of the frame T at eaCh 0f the rOll StandS. 
On the Side of the frame toWards the pinion box 
12 the frame joins with this box in an oil-tight 
manner. On the Opposite Side Of the rOOm eaCh 
Of the OpeningS 3 is prOVided With a remOVable 
or opening oil-tight door32. The pinion box 12 
is oil-tight. The frame 1 has a Strip entrance 
33 provided with an oil seal 34 and a strip exit 
35 Which has an oil Seal 36. The oil Seals ??and 
36 are designed to permit entranCe and exit of 
the Strip Without material loSS of Oil-tightneSS of 
the mill's interior. - 
Tn Fig.1,various strip handling accessories are 

indiCated,At the entrance of the mill an un 
COiling Strip COil Spindle 3H is ShOWn and this 
Spindle projects from a box 38 Which may Con? 
tain equipment for braking the rotation of the 
Spindle 31 to put back tension on the strip. At 
the entrance 33 a Small stand of power pinch 
rolls 39 is indicated Since this may provide 
greater convenience infeeding the strip through 
the mill When threading it up at the start of 
rolling Operations. - 

LikeWiSe at the exit end of the mill Various 
equipment Of ConVenience is indicated,In par 
ticular a coil Spindle ?@ is Shown extending from 
a box 41 Which may Contain equipment for 
powering the spindle 40 to pull the strip from 
the mill,If desired,Suficient power may be ap 
pied to the Spindle 40 to produce efective ten 
Sion roling in the last stand of Work rolls in the 
mill. Tension between the stands may be ap 
plied by COntrol of the drive Shaft830,ApoWered 
endless belt 42 is also shown carried by a frame 
43 having a Swinging bottom gate 44.,When the 

10 

20 

30 

3 5 

40 

5 5 

60 

65 

6 
end of the strip comes from the mill,the belt 42 
Serves to Wrap the strip around the Spindle 49 
and get the Coiling Started. Thereafter,the gate 
Section 44 may be dropped and the frame 43 
lifted clear from the coil of strip. The frame 43 
is mounted by a rod 45 depending from a linear 
acting motor,46 Which efects the lifting of the 
frame 43. : - - 

Other arrangements for facilitating the oper 
ation 0f the mill may be provided,For example, 
in Fig,2,endleSS belts 4T are ShoWn positioned 
betWeen two adjacent roll Stands by drums 48, 
By rotatively powering these belts 4T So their 
adjaCent bands travel in the direction of the 
Strip,the strip may be evenly guided from one 
stand to another duringits passage through the 
mill Such belts may be used betweeneach pair 
Of StandS. 
In SOme instances,it may be desirable to pro 

Vide an arrangement for leveling the work rols 
1. An arrangement for doing this is suggested 
by Fig.5. In this instance a block 5a having a 
Cylindrical OutSide Surface is Substituted for the 
pillar 5,Which has the rectangular Outside Sur? 
faCe. This Cylindrical Surface is indicated in 
Fig.5 at 9a and extends 1ongitudinally respect 
ing the rol. The Window 8a has a correSponding 
Cylindrical Surface. These Cylindrical Surface8 
are COnCentric abOut the Center of the bottom 
0f the WOrk roll 1. Therefore,by providing the 
Ch0Ck block $a with a lever arm ?9 having arcu 
ately arranged Worm gear rack teeth 50 in its, 
top engaged by a Worm gear 51 rotated by a shaft 
52,Which is adapted to be turned when leveling 
is desired,the roll may be transversely rocked, 
ThiS arrangement requires universal joints 53 

between the chock and roll extensions 10 and 41, 
reSpectively. 
In FigS. 5 and 6 a modified arrangement is 

alSO ShOWn for rocking the lever arms 150f the 
respeCtive rol Stands,?neach instance the 1ever 
arm in this modification has its ends provided 
With radially extendingguides 5? in which cross 
headS 53a radially ride These crosshreads 5?a 
funCtion as bearings Which mount journals 55 
projecting from a nut 56. This nutisinthreaded 
engagement with a Screw shaft 57 which may 
run the length of the pinion box 12:and engage 
each of the nuts 56 of each of the pinion stand 
aSSemblie8 aSSociated with each of the roll and 
Ch0CK aSSemblies of each of the roll stands. ?t 
is pOSSibie to provide this arrangement for either 
the upper Or lowerworkrolland chockassemblies 
exClusively. In either instance when the screw 
Shaft 57 is rotated,it moves the various nuts 56 
back and forth, which rock the various 1ever 
arms 15 Simultaneously. During this action,the 
CrOSSheads 540 Can Slide to compensate for the 
arCUate mOtion of the guides54, 
One roll Stand aSSembly is shown on a 1arger 

SCale and ingreater detail by Fig.8. Thisshows 
the recesses 3 for the rolls as being provided 
by removable bearing liners 80 positioned tight 
ly by remoyable outer retainers 8f and a wedge 
bar $2 Wedged between the adjacent side edges 
Of the liners 3? and positioned by a plurality of 
SCreWS 83. By pulling up on the screws 83 the 
Wedge bar 32 jams the bearing 1iners 80 more 
tightly against the retainers 8?. This anchors 
the bearing liners 80 Solidlyin place so that they 
are adequately Supported and backed up by the 
regeSSe8 in the Ch0cks 2. This Fig.8 also shows 
that a bearing liner 84 may be used between 
the cylindrical outside of the chock 2 and the 
Cylindrical reCeSS prowided in the block 5, The 
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rolls 1,the liners 80,the chocks 2,the blockS 9 
and the liners 84 are all the Same length… 
In Fig.4 the 1ower work rol,the chock and 

the blockare shown supported by a platform 59 
with the latter held up by a two-armed lever 60 
pivoted at 61 to the frame T,and with this lever 
rocked by a toggle 62,work up a hydraulic mot0r 
63 of the cylinder and pistontype. This arrange? 
ment may be used when it is desired to rol the 
work through the last stand under a COnstant 
roll pressure. In Such an instance,the hydrauliC 
motor 63 may be connected with a hydraulic aC? 
cumulatorsupplying the motor 63 with hydrauliC 
1iquid under a constant pressure translated t0 
the block through the action of the toggle 62 
and the 1ever 60. The last stand of the mill is 
thus provided with a constant roll preSSure re? 
gardless of slight variations in the hardness of 
thestrip such as are Sometimes enCOuntered due 
to compositional variations throughout the 
1ength of the strip. The block 59 is vertically 
Sliding in this m0difiCatiOn. 
The illustrated mill operates aS follOWS. 
It is to be assumed that the Strip to be rolled 

is made of brass and that it has already been 
produced in the form of a coil of Strip. It is 
to be assumed that the object is to reduce the 
gauge and provide the Strip with an apprOpriate 
temper. This,of Course,aSSumeS Cold rolling Op? 
eTations. 
The coil of strip is placed on the un-COiling 

spindle 37 and its outer end is fed to the pinch 
rols 39. These feed the Strip to the first roll 
Stand and the Strip then threads itSelf through 
the mill to the coiling Spindle 40. The belts 4? 
may be used wherever convenient guiding is 
needed Or desirable. 
The enclosure of the roll Stands prOVided y 

the frame 7 and the Oil-tight dOOrS 32 t0gether 
with the pinion box 12 permit the entire mill, 
including the pinion stand,to be fooded With 
?ubricating oil. This oil alSO functionS as a lubri 
Cant and c001ant for the Work rolls,the latter 
being completely Submerged in the oil as is the 
strip length going through the mil. The oil 
Seals 34 and 36 prevent material lOSS Of oil at 
the entrance and exit of the mill. If it is desired 
to use diferent liquids in the mill and in the 
pinion stand box,theSetWo unitSare then Sealed 
from each other to efect Separation of the tWo 
liquidS. 
With the Work rolls 1,the ChOCKS 2 and the 

b10CKS 5 made by good preCiSiOn manufacturing 
methods,the Work rolls are Solidlypositioned and 
Should be permanently leveled reSpecting each 
other. There is no Way for them to get Out of 
8lignment. 
The roll preSSures of the Various Stands are 

adjusted by operating the Worm gearings 18 to 
rotate the Various ChockS. Since the rolls f are 
journaled by these Chocks eccentric to the lat? 
ter's axis of rotation,rotatiOn Of the Chocks 
SWingS the rolls tO and frOm each Other. It is 
in this fashion that the roll preSSures are estab 
1ished as required to progreSSively roll the strip 
to the desired gauge or temper. 
In the event it is thought necessary to provide 

for angular COntrol of One or more of the Work 
rolls,the arrangement shown by Fig.5is incor 
porated Where desired,Thus,by rotation of the 
Shaft 52,the Work roll in Such an instance may 
have its angularity varied relative to the other 
roll,This is uSually referred to as leveling,al 
though it is Sometimes done deliberately to roll 
heavy on one Side of the Strip for various reasons. 
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Since the mill is capable of Such fixed and 
constantly maintained adjustments,the ChoCK 
turning arrangementshown by Figs.5 and 6 may 
be usedso that the entire mill,when once Set up, 
may have all of the stands opened and Closed at 
once. The rolls may be open during the thread? 
ing operation of the roll stands and then Closed 
so that the rolling may immediately start. Al? 
ternately,withafixedreduction progression from 
stand to stand,this arrangement may be USed 
simply to produce diferent ultimate gaugeS Or 
temperS. 
With the mill threaded and operating,there 

is practically no attention required by the mill 
operator. Once Set up,one coil of Strip after 
another may be fed through the mill With the 
operator required onlyto loadthe unreduced COils 
successively on the Spindle 3T and remove the 
coils of reduced strip from the Spindle 40. If 
tension rolling is involved it is done by COnven? 
tional controls applied to the motors driving the 
various drive ShaftS30 to put power int0 the re 
Spective roll Stands. Due to the Solid nature Of 
the mil,it may be adjusted by Skilled pers0nnel 
and then left in the care of unskilled perSOnnel 
during its operation. 
By referring to sectional views Such as are 

shown by Figs.4 and 8,it iseaSier to understand 
the precision operation of which this mill is Ca 
gable. Between the Working parts of the roi 1, 
the roll Contacts the WOrk With almOSt a line COn 
taCt. Thisis particularly true in the CaSe of roll 
ing brass Strip because the roll preSSures are n0t 
So heavy as to tend to flatten the Tolls SO muCh 
Where they engage the WOrk. The StreSS reSult 
ing from the roll preSSure is tranSmitted to this 
1ine Contact through Wedge shaped areas extend? 
ing the length of the rolls. These StreSS Zones 
are distributed upwardiy to the ChOCKS 2,frOIn 
them to the blocks 5,and from them to the SOid 
backing provided by the frame Windows 8. No 
Where is there any lOOSeneSS,nor are any of the 
parts functioning as beams excepting for the 
massive frame. Everything otherthan the heavy 
frame is in compreSSion excepting for the torque 
the rolls must Carry When they are powered. 
With the parts made by precision methods,it is 
Substantially imp0SSible for the rolls to lose 
their proper shapeS. There are large areas for 
conducting heat from the rolls and the rolls are, 
as previously explained,working in Solid liquid 
COOlant Which is bathing everything inside tae 
mill. Practically all of the previously de8Cribed 
Operational trOubleS inherent tO 4-high and 
Cluster mills are eliminated. 
In COnnection With the above it Should be noted 

that the block 5 provides a chock bearing Con 
Structed and arranged to back-up a Substan 
tially arcuate Segment of the chock 2. In turn 
the Various illustrated bearing means of the 
Ch0ck provide for backing-up an arcuate seg 
ment of the roll b0dy CorreSponding to the 
ChOCK Segment backed-up by the block,All the 
parts are equally long So there Can be no uneven 
StreSS distribution lengthwise of the aSSemblies. 
The StreSS fans out uniformly from the line of 
COntaCt With the Work with the Solid magsiye 
frame providing the reaction, 

If exaCt COntrol Of temper is desired,the last 
Stand is arranged as Shown by Fig,4,This pro 
Vides a relatively Constant roll pressure whereby 
the rolstend to worksoft strip portions a little 
more than they do hard Strip portions whereby 
t0 produce a Substantially uniform temper 
throughout the length of the strip. 
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Inthe Case of the upper roll and Chock assem 
blies,the rols are held in the recesses in the 
Chocks and the latter are held in the recesses in 
the blocks by making these recesses slightly more 
than Semi-Cylinders,The blocks 9 may besolidly 
anCh0red in the Windows 8 by SCreWS and the 
like. Thus,all the Working parts of the mill are 
Solidlyunitedas contrastedto the looseness char 
8Cterizing COnventional mills due to the many 
parts they incorporate. 

Since the rolls are journaled by their OWn 
bodies,large bearing surfaces are possible. It is 
possible to provide larger bearing Surfaces than 
the Calculated Stresses indicate are required to 
provide good bearing practices. Thus,the bear 
ing dificulties of 4-high and cluster mills are 
0V61°C0I16? 

Referring to Fig.3the pinion Stand Operation 
is Substantialy as folOWS. 
With the main drive Shaft 30 powered,the 

pinion29 drive8thegear 28. Theinner end ofthe 
shaft 30 is not connected with the shaft of any 
Of the pini0ns 26,but the inner end of the sh8ft 
2T is Keyed to the next to the bottom one of the 
pinions 26. The end of the Shaft 2T projecting 
frOm the piniOn 26 tOWard the mill is not Con 
nected to anything. The two intermediate 
pinions 26 drive the upper and lower pinions 26 
in Opposite directions and these latter pinionS 
power the Shafts 23 to gower the pinions 22. The 
ends of the Shafts 23 projecting toWards the mill 
from the pinions 22 are not COnnected to turn 
anything. With the two pinions2i driven by the 
pinions 22,the shafts 9 are turned SO that the 
roll extensions f are powered to drive the roll 
Stand,ROCKing aCtiOn of the lever armS 5 turns 
the aSSOCiated ChOCK extension 10 and efectS 
roll preSSure Control. The pinion 21 and Shafts 
19 SWing Concentrically With the Chocks 2 during 
SuCh COntrol motion. 
In the event One of the Work roils becomes 

damaged,as by allOWing a Wrench or the like 
to go through the mill on the strip,it may be 
eaSily and quickly repiaCed.,This is done by 
draining the Oil or Other Coolant from the mill, 
remOVing the door 32 opp0site the damaged roll 
and Slipping the roll out endwise. 
Collars G? are fastened by Screws 64d to the 

face of the ChOCKS 2 to bear against the ends Of 
the rolls 1. These thrust Collars may not be re 
quired when the mill is produced by good pre 
Cision manufacturing methods. If they are Used, 
it is Simple to remove the One at the damaged 
roll So that this rol may be replaced by a good 
r0ll, 
The rolls may be also easily Changed When 

they Wear. If the rolis are ground and polished 
to return their finish,their diameter is,Of COurse, 
reduced Slightly. When this Occurs,it is possible 
to replace the bearing liners 8? with a neW Set 
finished to COnform to the neW roll diameterS. 
All of this WOrk may be done through the Win 
doWS Of the mill When the dOOrs are Open. 
In the m0dification Shown by Figs.9 and 10the 

rotative Chocks 2 are provided With WindoWS 2a 
in Which half bearings 65 are p0sitioned,These 
half bearings are Suitably lined and journal the 
necklace rolls 1. Wedges 66 are positioned be 
tween the ends of the WindOWS 2a and the hadf 
bearings 65,and these Wedges are provided With 
take-up Screw adjustments 6?. The described 
roll stand construction permits Such precision 
operation as to permit the use of acCurately Cal 
ibrated roll position indiCatOrS,AS the WOrk 
rolls Wear and are reduced in diameter by re? 
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10 
finishing the use of these wedges permits main 
tenance of the indicator calibrations. 
In this instance the rolls 1 are retained in the 

half bearing 65 by roller retainers 68 journaled 
by removable bracket bars 69,These roller re 
tainers 68 are journaled by a Shaft T0 in Slightly 
eCCentric relation throughout so that by rotat 
ing the Shaft T0 the Seating pressure of the rolls 
?in their bearingS may be adjusted when neces 
Sary. 
in this m0dification doctor blades T1 are ar 

ranged t0 Clean the roll bodies. Felt Wipers T2 
are p0SitiOn betWeen the doctor blades and the 
bearing Surfaces. These are practical expedients 
Which may or may not be required depending 
UpOn the Cleanliness prevailing during the roll 
ing operationsandotherfactors. 
in Eig.11 B further modification is suggested. 

This is much al0ng the lines of the modification 
of Figs. 9 and 10 except that in thisinstance the 
Chocks & each have three of the windows 2a and 
theSe each journal a bearing roller 13 which in 
tUrn j0urnals the necklace roll i. In this in 
StanCe the half bearingS 65d are prOVided With 
Wedge take-ups $6a So that roll body position 
?1ay be maintained as the rOil Size reduces due tO 
refinishing Work. In this modification the pre 
ViOUS deSCribed retainer rollers 68 are used to 
Tetain the rolls relative the chocks2. Slight dif 
ferences are involved in the details,but they are 
generally comparable., 
The above modification Shown by Fig.11 per 

imits considerable multiplication of the bearing 
Surface are8 made aVailable by the preceding 
formS. Thi8 inCrease in bearing area may be 
desirabie Where eXtreme Service Conditions are 
encountered Such as those existing in the case 
0fsteelstriptempermills. - 

Still an0ther modifiCation is Suggested by Figs. 
12 and 13,The type of chocks shown by Fig.11 
may be USed in this instance and are therefore 
not illustrated. The main diferenCe is that in 
Stead of the half bearings 65a ShoWn in Fig,11 
bearing blocks 65b are mounted in the Windows 
26 Of the Ch0CKS,These blocks eaCh mount a 
Shaft f? extending the length of the Work rolls 
i and On Which a plurality of anti-friction bear 
ingS 5 Such as rOlier Or ball bearing8 are mount 
ed. A Suitable number Of theSe bearing8 are 
USed on each Shaft to Structurally brace the Work 
roll. The bearing may be laterally positioned by 
Working in p0ckets 6 prOVided With thrust Wash 
ers T. This provide8 the Shaft f4 with a plural 
ity of Supp0rts iengthWise. The peripheries of 
the bearings T5 directly engage the peripheries 
of the Work rollS. OtherWise the retainer rollerS 
and Other featureS 0f the preceding example may 
be USed. 
When the rolls and Chocks are mounted aS 

Shown by Fig,3,for example,the thrust plate 
Inember 6? may be replaced by thrust memberS 
carried by the d00rs 32. These dOors may be 
strongly made and prOVided With strOng lOCKS, 
in Such instances. Such an arrangement SpeedS 
roll changes,because opening of the door frees 
the rols forremoval. 

I claim: 
A rolling mill SubCombination including a 

rolling mill roll, a frame,a ch0ck rotatively 
mounted by Said frame and journaling Said roll 
eccentrically to Said chock's rotative axis So that 
rotative adjustment of Said Chock adjustS Said 
roll's position,and means rotatively adjusting 
said chock and holding it at any of a piurality of 
rotatively diferent positions,Said roll having a 
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Substantially cylindrical b0dy and Said chock be 
ing Substantially as long as Said b0dy and j0ur? 
naling the latter Substantially throughOut its en 
tire length,Said chock having a cylindrical exte 
rior Substantially throughout its 1ength,and Said 
frame having a bearing Substantially as long aS 
Said chock and in Which Said chock is journaled 
by its Said exterior,Said chock's bearing being 
Constructed and arranged to back-up a Substan 
tial arCuate Segment Of Said Chock Substantially 
throughout the latter's length,and Said ch00k 
having a bearing means journaling Said roll body 
and Which is ConstruCted and arranged to back 
Up an arcuate Segment of Said roll body SubStan 
tially thToughout the latter's length and Corre 
Sponding to Said Segment backed up by Said 
chock's bearing,Said chock having guideways 
radiating from Said roll body and COntaining re? 
ciprocative chocks Substantially as long as Said 
roll body With SubStantially equally long cluster 
rolls journaled by Said reciprocative chocks and 
bearing on Said roll bOdy and With means adjust? 

ing and positioning Said reciprocative chockS, 
whereby to provide Said roll body bearing means. 
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