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To Q//7ohonv?naz/concern: 
BeitknownthatI,HENRYAIKEN,ofPitts burg,inthe County of AlleghenyaudStateof 

Pennsylvania,haveinventedanewanduseful 
ImprovementinTipping MetallurgicalVes 
Sels,of whichthefolowingisafull,clear,and 
exact description,reference being hadtothe 
aCCompanyingdrawings,forming partofthis 
Specification,in which? - 
Figure 1showsinsideelevation,partlyin 

longitudinal Section,a metal-receiver con 
Structed in accordance with my invention, 
Fig.2isaverticalsection on the lineIIIIof 
Fig.1,Fig,3isaplan view partlyin hori 
ZOntalSection?Big.4isa VerticalSectional 
view of the Counterbalancing Cylinder and 
?lunger withits attachments,bywhich the 
receiverisrestored tonormal positionafter 
having beentipped,Fig.5isasimilarview 
0ftheCylinderand plungerfortippingthere 
ceiver,Fig.6isanenlarged detailviewof 
the lowerend of one of the Connecting-rods 
12to more clearlyshowthe curved surfaces 
on whichtheyrock, 
Likesymbolsofreferenceindicatelikeparts 

ineach fgure. - 
Inthedrawings,2representsthe receiving 

Vessel,in which the molten pig metalisre 
Ceived from the blast-furnacesandisstored 
untilrequired foruseinthe convertersofa 
steel-making plant,Thebottom ofthisves 
Sel,whichexternalyisshapedonthearc of 
acircle,is providedwithrails orshoes33of 
circularform,each of which bearsuponase 
riesofrolers44,supportedbycirculartracks 
55,Eachseries of rolersisjournaled be 
tween confining plates or beams6,whichare 
Separate from the shoes and rails and Serve 
to Connect the rollersintandem?The Con 
Struction in this regardisthe Same asthat 
illustrated in a prior patent,No.481,885, 
grantedtomewithothersonAugust30,1892, 
Therollersarethereforetravelingrolers,and 
whenthevesselistippedtheymovelateraly 
ontheirsupporting-rails,andthusenablethe 
tippingto be accomplished with verylittl 
frictionalresistance? - 
7isthe discharge-spotit,and8isthecharg 

ing-hole ofthe receiver? Totipandrightthereceiver,Iemployaplu 
ralityofsingle-acting hydraulicCylindersar 
rangedon oppositesides ofthe center ofro 

tation of the vessel,those at the front end (indicatedby9)beingrighting-cylinders,and 
those at the rear,and indicated by10,be 
ingtipping-cylinders,and by preference I 

55 

employtwoofeach,thuscushioningand bal-· 
ancing the vesselin both of its movements 
andobtainingSuchaControlofthe Vesselas 
wilenable its movement to be arrestedat 
any desired pointandwillobviate anysurg 
ing ofthe molten metal whenthe movement 
ofthe VeSSelisarrested? 
Thetipping-cylinders 9aresetatthe rear 

Corners Of the receiver and are of Somewhat 
largerdiameterthanthe rightingorcounter 
balancing Cylinders10,whichare Setat the 
forward corners thereof,and I prefer that 
the Counterbalancing-CylinderSShallbe COn 
stantlyin communication with the Source of water-pressure,sothattheyshaltendalways 
toliftthereceiverintoandtomaintainitin horizontalposition,and So that when water 
under pressureisadmittedtothe largertip 
ping-Cylinderstheyshaltipthereceiverand 
shaldisplace thewaterfrom the Counterbal 
ancing-cylinders,Whenthe tipping-cylin 
dersaredisconnectedfrom the pressure-port 
and Connected with the exhaust-port,the 
Counterbalancing-Cylinderswilthen be free 
toactand wilrightthereceiver,displacing 
the waterfrom thetipping-cylinders? 
Theconstruction ofthecylindersandtheir 

COnnection with thereceiverareshowninde 
tailin Eigs.4 and5,respectively,EachCyl 
linderisuprightand hasacylinder-head(9° 
9?10°)providedwithastufingbox orgland 
(9°or10°)throughwhichmovesacup-shaped 
Or holow plunger11,openatthe upperend, 
and8 connecting-rod12is set within this 
?lunger,its lowerend beingroundedandthe 
base ofthe cavity ofthe plunger onwhichit 
fits beingcorrespondinglyrounded,Atthe 
Upper end of the connecting-rod itis con 
nected lQoSely or movablytothe receiver by 
a bal-and-socket joint,the ball13 being 
formedat the end of the rodand the Socket 
14 beingformedina bracket l5,fixed tothe 
side ofthereceiver,Acap16,fitted onthe 
Under side of the ball 13 and fixed to the 
S0cket,holdsthe balin place inthe 80cket, 
The COnSequence ofthisconstructionisthat 
the rod12,not being rigidlyfxed ateither 
end,wilpermitthe relativerockingmotion 
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Of Darts whigh result8 when the plungerS 
move andwill prevent them from binding, 
thus afording a universal-joint Connection 
which compensatesforthe changedrelation 
ofthe upper Socket 14 to the cylinder and 
?lungerllincidenttotherotation oftheveS 
Sel,the fixed position of theverticaleylin 
ders,and the vertical movement of the 
Dlunger? · 

The operation of the apparatus will be 
readily understood from the foregoing de 
SCription,The molten metalisintroduced 
intothereceiverat8,andisdischargedthere 
fromasrequiredthroughthespout7 bytip 
Dingthe receiver?The use of the upright 
cylindersoperatingattheendsof the Vessei, 
instead of horizontalcylinders,givesperfect 
Controlof thetiltingoperation,sothatit can 
be Stoppedandstartedatany point,andjust 
aslittle Oras muchmetalcan be discharged 
as may be required,It also reduces the 
foundation-space ocCupied bythe veSSeltoa? 
minimt1m? 
Oneadvantageincidenttotheemployment 

of single-acting cylindersisthatthey can be 
operated byasingle-actingthree-way valve, 
andthe pipe connections can be fixed and Simple? 

It will be understoodthatmyinvention,as 
definedin the claims,is not limited to re 
Ceiversfor molten metal;buttheapparatus 
maybeappliedtotippingfurnaces,&c.,since 
Vhat I Claimis? 
1,In a metalurgical apparatus,the Com 

bination with?tippingvessel,ofuprightsin… 
gle-aCting Cylinders arranged on opposite 
Sides ofthe center of rotation of the vessel, 
Imeansfor connectingthe cylindersand ves 
Sel,and means forsimultaneously applying 
pressureinthe Cylindersonoppositesidesof 

the VeSSel;Substantiallyas anQforthe pur 
DOSeSSpecified, - 

2. In a metallurgicalapparatus,the Com 
bination with atippingvessel,of a single 
actingtipping-cylinder on one side of the 
Center of rotation of the vessel,asingle-act 
ingcounterbalancing-cylinder on the oppo 
siteside ofthe Vessel,and means for main 
tainingthe latter cylinderin constant com 
nunication with thesource of pressuredur 
ingtheOperation ofthe apparatus;SubStan 
tiallyasandforthe purposesspecified? 
3?In a metalurgicalapparatus,the Com 

bination withatippingvessel,oftwoupright 
single-actingtipping-cylindersbearingthere 
on at the rear corners,two upright single 
actingrighting-cylinders bearingthereon at 
the forward Corners,means for Connecting 
the cylinders with the tipping vessel,and 
meansforsimultaneouslyapplying pressure 
inthe Cylinderson both sides of thevessel; 
Substantiallyas and forthe purposesspeci 
fied? 
4,Ina metallurgical apparatus,the Com 

bination with a tipping veSSel,0f asingle 
8Cting tipping-Cylinder,and a single-aCting 
counterbalancing-cylinder,the tipping-cyl 
inner being of greater diameter than the 
Counterbalancing-Cylinder,and means for 
maintainingthecounterbalancing-Cylinderin 
Constant Communication with the Source of 
Dressure;Substantiallyas and for the pur 
poses Specified? 
Intestimonywhereof I have hereuntoset 

ny hand, 
HENRYAIKEN. 

VitneSSes: 
F.E.YoUNGs, 
GEORGE B.BLAMMING? 
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