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Myinventionrelates generaly toroling 
?ils and more particularlyto devices for 
indicatingthe pressuresexerted bytherol 
ingmilswheninoperation… ? ? 

,In rolingmaterials,andespecialymetals, 
itis desirableto knowthe pressure whichis 
exerted upon the metal bythe rols of the 
rolingmilforseveralreasons?Withmetals 
whicharedificultto work,such forinstance 
asaluminum,itisofgreatadvantagein con 
trolingthe.treatment of themetal,during 
the fabricatingperiod,to knowthe pressure 
to_whichitissubjected bythe rols ofthe 
mil,Bya process of trialanderror,the 
nostsuitablerollingpressurefora particu 
laraloyorshapeoffnished producömaybe 
determined,andifapracticalmeansforreg 
ulating_the pressureexerted bythe rolsis 
available the mostsuitable pressuremaybe 
accuratelyappliedtosubsequentpieceswhich 
may berolled? , 
Heretoforeithasbeenthepracticetoregu 

1ate theroling pressure by adjustingüe 
pass 9peningor clearancespace betweenthe 
rolsin such manner thata predetermined 
reductionin the crosssectionalarea of the 
piece beingroled would beefected?How 
ever,thismethod of adjustment results at 
bestin Onlyanapproximation ofthe desired 
roling pressure?inasmuch as a number of 
otherfactors,suchasthetemperature ofthe 
metal beingroled,its composition and di 
mensions,may greatly afect the pressure 
resulting from a predetermined change in 
theclearancebetweentherolls? - 

Itisfurtherdesirabletoknowthepressure 
whichis being exerted bythe rols at al 
timesi?orderthatexcessivepressuresmaybe 
avgded and,the.danger of damagingthe 
rollingmiltherebyreduced,Heretoforeno 
practical means has been proposedforindi 
catingthe pressure exerted bythemill,and 
such damagetothemilasmightoccurfrom 
excessivepressureshasbeenminimizedbyin 
Sertingspecialpiecesknownasbreakerblocks 
between the movable.rol bearingand the 
pressureexerting mechanism?These blocks 
are usuaily made of castiron andare de 
signedtobreakandrelievetheexcessivepres 

sure before damage canoccurtothe larger 
and more expensive portions of the mill? 
Itis,therefore,an objectof myinvention 

to provide ä practicaldevice ofsimpleand 
rugged,construction which is suitable for 
indicatingthepressureexertedbytherolsof 
arolingmilonthe workbeingrolled? 
Another object of myinyentionistopro 

vide?a deyice for measuringlarge,forces, 
which utilizes aflexiblefuid conöainer for 
resistingthe force to be measured,andin 
gludes?neansresponsivetothefuiddisplaced 
fromthe containerwhenitisdefectedtoin 
dicatethe value ofthe force? - 
?furtheçobject9fmy?ventionjstgpro 

yidemeansforreadlyand8ccuratelyadjust 
ing_aforce-indicating device to measure a 
Predeterminedrange offorges? , ’ 
,Thestructurefor_accomplishingthese ob 
jects,and whichembodiesmyinvention,in 
gludesasuitablefexibleelementwhichmay 
be disposedbetweenthescrew-down mecha 
nism ofaroling millandthemovablerol bearing,togetherwithfuid pressuremeans 
?oraccuratelymeasuringthedefection ofthe? 
fexibleelementwhen ?erolingmilisin 
operationinordertoindicatethepressureex 
ertedbytherolupontheworkbeingroled? 
?he foregoing objects andothers,which 

wil become?pparent upon readingthe fol 
lowingspecificâtion_may beattainedbythe 
Structure describedthereinandshowninthe acCompanying.drawings,in which Fig,1is 
?view partlyinelevaüonand partly?nsec 
tion,Qfthe pressureindicatingdevicewhich 
embodies?yinvention,andafragmentofa 
?Qlingmillstructuretowhichitisattached; 
Fig2?aview,inendelevation,ofaportion 
9farolingmilandofthe pressureindicat 
ingsystemembodying myinvention,show 
ingthemannerinwhichthe system maybe 
appliedin_practice;and Fig,3isa view, 
inlongtudinalsection,ofavolumeregulat 
ingdevice that.constitutesa part ofmyin 
ye?tion andwhichisutizedinthepressure 
?dicatingsystemshownin Fig.2of Fig.4? 
Fig,4isanotherform ofdeviéeforindicat 
ingthe pressurefromthefuidsystem… 
Asshowninthedrawings,thepressurein 

dicatingdevicewhichembodiesmyinvention 
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may be applied to a roling mil of wel ·knowndesign,whichcomprisesaframemem… 
berorhousing1inwhichisslidinglymount 
edaCradleorcasing2thatcarriesa bearing °3ofbronzeorofanyothersuitablemateria? 
oraroler bearing,forengagingthejournal 
orrolneck4 ofanupper milroll5?Fo? 
thesake ofsimplicity,onlyone bearingand 
Onemilrolisshowninthe drawings,butit 19willbereadiyunderstoodthattheotherend 
ofthemilrol?isalsoprovidedwithaslid 
ablebearingandthatinthelowerportionof 
the frame(whichisnotshown)one ormore othermillrolsforcooperatingwith the up 

1°perrol15aremountedineitherslidable or 
fixed bearingsin a manner wel known in 
the art? - ,- · 

In orderthat the distance or passopen? 
ing betweentherols may beregulated,and 

°also for the purpose of exerting pressure 
uponthe?ols,each end offrame1is pro 
vided with a screw-down mechanism com-· 
prisingaspindle_6thatisdisposed toeXert 

??adownward force upontheslidable bearing 
25 cradle2ateachend6ftheroll5,Thescrew 3ownspindles6arenormalyprovidedwith 
·heavy threads ofthe square or Acmetype 
which engage complementarythreadsinthe 
upperportion offrame1,Suitable means, 30 wel1knownintheart,may be providedfor 
turningthe_screw-downspindleseithersep 
aratey orsimultaneousy,and may be oper 
ated by handwheelsor motors(notshown)… 
Thatthescrews maybefreetoturnabout 

their a?es without binding,meansare pro 
vided for permittingeach_to align itself, 
Asshownmostdistinctlyin Fig.1,thelower 
end ofthespindle6Basthe shape ofa por 
tionof asphere,andis disposed toengage 

49&blockor bearingshoe_7ofcomplementary 
shape which maybe of bronzeorothersuit able bearingmaterialandiscarried bythe shdablerolbearing2.,Ifdesired,thebronze 
block7may beso designed_asto alsoserye ,45thepurposeofabreakerblocksuchasisordi 
nary usedin?roling mills andisnormally 
made ofc8stiron orotherinexpensive ma 
terisl.?Heretofore.these castirop breaker blockshave beenrelieduponentirelyforthe 

°protection oftheremainderofthemillfrom 
e?cessive pressures,they beingthe means whichthemilloperatorpossessedforlimit 
ingthe pressureexerted bytherollingmill? 
That the,mill operator may know the 

°8mount which the roll5ismoved bythe 
8crew-down mechanism whenitisoperated, 

,the lower end ofscrew6isprovidedwitha 
mierometeg scale 11 disposed to,cooperate 

?with?&pointerorindicator12carried by °therolbearinghousing2.Itisdesirableto 
be able_to 8djust the micrometer scale11 8ngularlyrelativetospindle6tocompensate ·forwearinthemilstructure,orforthepur 
pose ofadaptingthescaletorolsofdiferent °dameters.Thisadjustmentmaybereudiy 
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accomplished bythestructurein Fig:1 in 
which?the cross sectioned portion clearly showsthatthemicrometerscale11Comprises 
an annularrim13of channelshaped CrOSS 
section providedatoneside withaweb?gr tion14?whichservestosupporttherim,The 
inneredges ofthe web14 restsupoQacast 
iron colar 15 havingan internalbore 16 thatengages_acylindricalsurfage17onthe 
spindle?6 Suitable means,such assafety 
setscrews18,are provided for?Segurelyat tachingthe colar15tothespinde6,As 
shown?the collar15is provided with a cir cularT-slot21dsposedtoregeivethe heads 
ofaplurality ofb6lts22whichserveto hold 
therim14ofthemicrometerscale11infric tionalengagementwith the colar15,?ach bolt22isprovidedwitha bushing23_which 
engagesaThole24intheweb14of_the mi crometerscale11,andwhichisproyidedwith 
ashoulder or enlarged portion whichrests uponthe uppersideoftheweb14,Thatthe 
properdegee offrictionmaybe maintained 
betweenthe web14 ofthe micrometerScale 
andthe colar 15,suitable springs are pro vided,suchascoilsprings25,whichencircle 
theshoulders23ofthe bushings24,andare 
compressed by meansof washers 263ttheir upperendswhich are heldin_place bynuts 
? threadedonthe bolts22. Byturningthe 
nuts 27,the degree of_eompression of the 
springs25may be soadjustedthatany de? 
sireddegree9ffrictionalresistancemaybeset upbetweenthecolar15andtheweb14ofthe 
micrometer scale 11,In operationit may 
be desirableto normaly_maintain a high degreeoffrictionandtoloosenthenuts27 
incaseit becomesdesirabletomovethescale 
11relativetothe spindle6. - 
By?means ofthe_micrometer scale11the 

milloperatorisenabledto knowataltimes 
thewidth of the pass opening or.the ds 
tance betweentherols of theroling mill, Thisinformationisverydesirable,butfroy 
it alonethe operator_cannot determine al 
of the conditions under which the millis 
operating,Inadditiontoknowingthewidth 
of the pass opening,itis highly desirable 
to also know^the pressure whichis being 
exerted bythe rols upon themetal being115 
rolled?Toaccomplishthisend,I have pro 
vided bymyinventionapracticaldeyicefor 
measuringthepressureexerted bythe rols 
ofarolling mil?? - - 
?Asshowninthedrawings,mydevicecom 
prises aload-measuring.element or,capsule? 
31 disposed beneaththe bronZebearingshoe 
andcarriedbyapressureblock32 mounted 

on theslidable bearing housing2,Inthis 
positionthedevice31isdsposedtotransmit 
alofthe force exerted bythe screw-down spinde6upontheslidablebearinghousing2. 
The load-measuring device,31 comprises 

twofexible discs3&and34,ofsteelorothep 
sui?blematerial,whichare simlary shaped 130 
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inthegeneralform ofa discus orsaucer 
like member?The adjacent faces ofthese 
discs greslightly copcavethroughouttheir 
central portions,and are providedat their 
edgeswithcooperatingplanesurfaceswhich 
enablethemtobejoinedtoconstituteaclosed 
Chamber35.,Sothathigh pressures may be 
developedwithinchamber35withoutdanger 
of the contents thereofleaking cut of the 
edges of the capsule31,an annular gasket 
36,preferably ofsoft metalsuch asäumi 
?um,isprovided betweenthe planeedges of 
discs33and34? 

Positivesealingofthejoint between discs 
33 and,34is efected by means of clamping rings37and38whichareappliedinawell 
known manner?To prevent?thegasket 36 frombeingblownoutfrombetweentheedges 
9fthe discs,upperclampingring37is made 
intheshapeofan_annulushavinganinternal 
bgre whigh_closeyengagesthe?peripheries 
9fboth ofthe_discs,therebyefectiveycon 
fgingthe.gasket?Atitsupperedge ring 
?7isprovidedwith aninwardlyprojecting 
flange which engages the externalface of 
the disg_38,Similarly,the lower ring 38 
is provided with?fange forengagingthe 
lowersurface ofdisc34,andtherigsmay 
be drawnt9getherina wel known manner 
bymeansofaplurality of bolts 39disposed 
in aligned holesthrough the rings37 and 
38 and provided attheirendswithnuts40. 
Thatall oftherelative motion,whichoc 

gurs between the spindle6andthe bearing 
block2whenthespindleisrotated,maytake 
place betweenthe sphericallowerend ofthe 
spindle6andthe bronzebearingblock7,the 
various parts whichsupport bearing block 
7aresecuredagainstrotation relativetothe 
bearing housing2.,Asshown,the pressure 
block 32,which incidentaly carries the pointer12,issecurelyfastenedtothebearing 
Cradle 2bymeansofboltsor.gapscrews44, 
Theupperportion ofbearingblock32ispro 
vided withacylindricalshoulder whichen 
gagesa complementarycountersunkopening 
in the lowerface of disc 34. Relativerota 
tion betweenthesemembersis prevented by meansofsuitabledowelpins45,Theupper 
disc33islikewiseprovidedwithacounter 
sunkopeninginitsupperface_whichregeives 
the lowerend ofthe bronZeshoe7 whichis 
heldfromrotatingbymeansofdowelpins46. 
Sothatthe pressure applied to the mill 

rolsbythescrew-downspindle6maybein 
dicated,the cavity35 between the discs33 and34ispreferablycompletelyfledwitha 
suitableworkingfuid,suchasoil,whichmay 
be displaced through an,opening?1in_the 
upperdisc33whenthedscsaredefected by 
theloadimposed upon them?Asshownin 
Fig.2,theamount of?uiddisplaced?rom 
thecavity betweenthe discsmaybeindicat 
edbymeansofagage52,ofanysuitabletype? 

3 

The type of coupling used to connect the 
opening51tothe pipe53issimilartothose 
shownindetailin Fig,3in whichlikenum bersindicatelikeparts,Thegage52ispref 
erably ofthetype known asthe Bourdon 
gage,which consistsessentialy ofanelastic 
metaltube of ovalcrosssection bentinto an 
arcoracircle?Anyincrease_of pressurein 
the fuid within thetubetendsto force the 
ovalsectionedtubeintoone of circularcross 
section and alsotoincreasethe radius of 
thearc ofcurvature,andinsodoingthein 
creased pressureoperatesthepointerogindi 
catingneedle ofthegage whichissuitably 
3onnectedtothe freeend ofthe arcshaped 
tube,Itis desirablethatthe gage becali bratedtoreaddirectlyinpoundspressureap 
plied to the mil rols?Another,suitable typeofgaugesuchasisshownin?ig.4may 
be”utilized when comparatively light pres 
sures are encounteredin the fuid system? 
Thisgauge consists essentialy of a glass 
tube68attachedinanysuitablemannegtog 
threaded bushing69adapted to be placed 
intothreadedengagement_with thetube_53? 
Thepressurechangeinthefuidsystemisthey 
indicated bythechangein leveLofthefuid inthetube68,whichchangemaybemeasured 
eitherbymeansofgraduationsplaced9nthe 
tubeorany conventionalmeasuring device, 
and may be calibrated to read directlyin 
units of pressure or oflinear measurement? 
If calibratedin the lattertype of units,a 
conversion factor must be used to obtain a 
value ofthe pressurein pressureunits,By 
theuse ofthistype ofgagethe pressgre ob 
tainedinthe operatingfuidis veryCloseto 
Zeroataltimesandtheforceexertedbythe 
screw-downspinde6.would be.garrieden 
tirely bythefexible discs33and84? Thatgage52maybeconveQientlyadjgst 
edtoindicatezeropressure whenno19adis 
appliedtothemillrols,asuit?blevolume 
regulatingdevice55isprovidedin pipe58. 
Asshownindetailin Fig.3,suchdevicecom 
prisesablockorbodyportion56,preferaby 
ofsteel,and providedwith acentraly_diš 
posedcavity,57,elosedbyaplug58inwhich 
isthreadedaregulatingoradjusting Screw 
59?Asshown,Ieakage past theadjusting 
screw59ispreventedbymeansofasuitable 
gland nut60and packing61,Byturning 
theoperatinghandle ofthe?djustingscrey 
59tomoveitinto or out of the cavity57, 
thevolume ofthefluid pressuresystem may 
beadjusted in such manner that gage_52 
willindicatezero pressure whennoloadis 
applied,and consequently will accuratey 
-indicatethetruepressureexertedbytherols 
whenthemilisin operation?Intheevent 
thatthereisaslightleakage of liquidfrom 
thesystem,itwillbefoundnecessarytoturn 
downtheregulatingscrew_59atintervalsin 
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confectedtothéopenig51byapipe?3,orderthatthevolume ofthe system may be 1C3 




