
2.867226 
3 Sheets?Sheet 1” 

-- - .r–----!---------------?----------------?*—— 
- INVENTORS 

JOSEPH H,WLLAMS 
EWELL E,McDOLE 

J· 

FORRAPID QUENCHINGOF METALS 
H,VVILLiAMS ETAL 

METHOD AND APPARATUS FOR TREATING APPARATUS 
Jan.6,1959 
Filed May31,1956 

·”···~””,·”,,,,,·:···?[?--------- ··-------------------------------!--?——-------? 
-----?------------------~~~~~~~~?--------~~??~~~~~~---??· --------------??-----------------?----------- ??——----->+------<?-?-----------??——??????----->------?x   



Jan,6,1959 J?H?VVILLIAMS ETAL 2.867226 
METHOD AND APPARATUS FOR TREAT?NG APPARATUS 

FORRAPID QUENCHING 0F METALS 
Filed May31,1956 3 SheetS?Sheet 2 

3 

? 

-* -- 
INVENTORS 

JOSEPH H,WILLAMS 
EWELL E,McDOLE 

ATTORNEY 

  

    

    

  

  

  

  

  

  

  

    

  

    

  

  

  



Jan.6,1959 J?H. VVILLIAMS ETAL 2.867226 
METHOD AND APPARATUS FOR TREATING APPARATUS 

FORRAPID QUENCHING OF METALS 
Filed May31,1956 3 Sheets?Sheet,3 

1 ????-y 
???? 

?NVENTORS 
JOSEPH H,WHLLAMS 
EWELL E,Mc DOLE 

ATTORNEY 

  

  

  

  

    

  

  

  

  

  





2867.226 
3 

pmp 4describedaboveisa conventionalpump which 
is easiyobtainable andaccordingy ithas not been de 
scribedin detai?Furtheritisto be distinctly under 
stood thatthe pumpasabove describedisilustrative 
onlyanditiswithin the scope ofthisinvention toem 
ploytypes of pumpingmeans other thanas described 
above? - 

Distributor head7comprisestwovertica11egs8and 
9anda horizontalPortion 10 which passesacross the 
bottom oftank1?From vertica11eg8,three horizontal 
distributorheads1??12and13are connected,Similarly 
from verticalleg 9,horizontal distributorheads14,15 
and16areconnected.,Alongthe bottom ofthetank, 
distributor heads17and18arecohnected to horizontal 
portion 10?Horizontal distributor heads 11,12and 
13 maybe supported by any suitable means such as 
horizontalmembers29fastened bysuitablemeansSuch asbolting.orweldingtoverticalmembers30,Vertical 
members30aresuitablyafixedatthe upperendto one 
ofthe fanges27andatthe Iowerend to a member312 
afxed tobottom 25,Wheretank1takesthe form 
ofaconcrete ined pitas shown,anchor bolt?eans 
may be employed tofastenthe members30and 31 to 
the concrete,Similarly horizontal distributor heads 
14?15and16may be supported by horizontalmem 
Ders32,vertical members33.and a member 34? 

Distributor heads ?7and i8 which are centraly dis 
posedandwhich extendalongthe bottom25oftank1 
may be supported by Suitable horizontal members 35? 
NTembers35reston the bottom25oftank1jnaposition 
?ransverse to the longitudinal dimensions thereof and 
arefastened bySuitable meansatthe extremitiesthereof 
torespective verticalmembers30and33? 

Suitable injection nozzles19are connected to dis 
tributor heads11,12and 13 and are directed down 
wardy and to the left ata smallangle to the vertical, 
for example 10 degrees?Simiarinjection nozzles20 
are connected to distributor heads14,15 and 16 and 
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directed downwardy and to the rightatasmallangle 
tothevertical,forexample10degrees,Injectionnozzles 40 
21are connected to distributor heads17and18andare 
directed Vertically upward, - - 
With reference more specificalyto Figures4and 5, 

it wi be seen thatinjection nozzles ?9,20 and21 
generaly compriseamainpipe37 havingajetnozzle40 
at the end thereof and anauxiary pipe 38 havinga 
Venturithroat47. One end of the auxiiary pipe 38is 
concentricaly spaced about the end of main pipe 37 
forminganannularspace 42and attached to main pipe 
37 by meansofa plurality ofspacermembers39which 
areafxed both tothemainpipe37andauxiarypipe38 
by Suitable means such as welding,Jet nozzle 40 is 
positioned ahead of the venturithroat47 whereby a 
jet stream of liquid is directed axially through venturi 
throat47 ata high velocity wherebytankwater2sur 
rounding nozzles 19 is injected into the jet stream 
through annularspace 42andauxiary pipe38,accord 
ingtowel known principles?Throughthe use ofthis 
type of nozzle,a high velocity stream isejected from 
the nozzles providing high velocity circulation within? 
thetank1… When pump4is operating,water passesfrom tank?? 

60 

through conduit 5tosump 3?The waterin sump?3 
entersthesuction ofpump4,passesthrough said pump, 
valve 6and line22to distributor head7,From dis 
tributor head 7,the water passes through horizontal 
distributor heads11,12,13,14,15,16,17and18and 
is projected downwardythrough injection nozzles 19 
and20and upwardythroughinjectionnozzles21?This 
causes a high velocity circulation within tank 1 as 
indicated bythe arrowsin Figure3wherebythewater 
moves upwardy in close proximityto the longitudinal 
centralplane ofthetank1,outwardynearthesurface 
of thewater,downwardyalongthe sidesandinwardy? 
alongthe bottom ofthetank, 75 

4 
Theoperation ofthisinventionwinowbedescribed 

*asapplied-to the solution heattreatmentof aluminum 
aloyarticles characterized by large fat surfaces Such 
as sheets or plates 36?The aluminum sheets orplates 
36are frst heatedinasuitablefurnace(notshown)to 
Such a temperature and forsuch a period of time to 
causeat1easta part ofthe aloyingelementstogointo 
solution,fn-order to mostefectivey accomplish the 
heat·treating operations,said sheets or plates 36 are 
generalysuspendedfroma movable overheadframe by 
suitable means,The frame and suspendedsheets are 
thenraisedintothe furnacewhichispositioneddirecty 
over the quench tank 1?After heating,is completed, 
the.sheetsand frame arerapidy oweredinto quench tank1,therebyimmersingsheetsorplates36inwater2, 
Asshown in Figure 3,aportionofsheetsorplates36 
are shown in position immediately prior to entry into 
Water2,Asthesheets or plates36 enterwater2they 
cut,acrossthepaths offow ofthecirculatingwater 
indicated byarrowson Figüre3,wherebythe layersdf 
steamtendngtoformonthesurfaceofsaidsheets.or 
?iates 36are wiped away permittingrapidabstraction 
ofheattherefrom. - 

Whie there has been shownand described herein 
above the present preferredembodiments ofthisiven 
tion,it is to be understood thatthe inventionis not 
limited thereto andthat variouschanges,alterationsand 
Pnodifications can be made thereto without departing 
from the spirit and scope thereofas definedin the 
appended claims wherein whatisclaimedis: 

1·Adevice forquenching heatedarticles comprising 
a quenchtankcontainingaquenchingliquid,aplurality 
of downwardydirectedinjectionnozzlesspacedatinter 
vals within Saidtankin closeproximitytothesidewals 
thereof,a plurality of Spaced upwardy directedinjection 
nozzleslocated on the bottom ofsaid quenchtankin the centralportionthereof,hquidforcingmeanswhereby 
liquidfrom Saidtankisforced throughsaid nozzlesto 
produce high velocityjetsof liquidwhich are directed 
downwardy alongthe sides ofsaid quench tankand 
directed upwardy in the central portion of saidtank 
therebycausing a high velocitycirculation ofiquid 
within Saidtankina plurality ofsubstantialycircular 
Paths which circulatory paths-envelope theinmersed 
articlestobetreatedwithinthequenchingliquidwhereby 
the upward directedjetscause theliquidtowipeacross 
one Surface ofeachofthe articlesandthe downwardy 
directedjetscausethe iquidtowipeacrossthe opposite 
Surfaces ofthearticles? - 2·A device forquenching heatedarticlescomprising 
aquenchtank,containingaquenchingliquid,aplurality 
of downwardy directedinjectionnozzlesspacedatinter 
Valswithin Saidtankincloseproximitytothesidewals ofsaidtank,apturaiyofspacedupwardydirectedinjec 
?on?ozzlescentraHylocatedatthe bottomofsaidtank, 
?quid forcingmeans wherebyJiquid from saidtankis 
?orcedthroughsaidnozzlestoproduce high velocityjets 
ofliquidwhicharedirecteddownwardyalongthesides 
ofsaid quench tankandare directed upwardy inthe 
central portion of said tank,thereby causinga high 
velocitycirculation within saidtankwherensaidliquid 
moves upwardy in the central portion of said tank, 
outwardy near the iquid surface,downwardy,along 
the sidesandinwardy alongthe bottom ofsaidtank 
whereinarticlesto bequenched whenimmersedinsaid 
quenchingliquidare wiped on one surface bythe up 
wardymovingliquidinthecentralportion ofthetank 
andon the oppositesurfacebythedownwardy moving 
?quid alongthesidesofthetank? 
3,A device forquenchingjheatedarticlescomprising 

a quench tank containingaquenchingliquid,a phurality 
ofdownwardlydirectedinjectionnozzlesspacedatinter 
valswithinsaidtankinclose proximitytothelongitudinal 
?ide walsofsaidtank,a piurality of upwardy directed 
injection hozzlesspacedat?teryalsalongthe botom 
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of Said quench tankin close proximityto the long 
tudinal central plane thereof,said downwardy directed 
10ZZies being connected to a plurality of horizontaly 
disposed distributor heads spaced one above the other 
in cloSeproximitytosaid1ongitudinalsidewalsofsaid 
tank,and connected to each oftwovertical1egs ofa 
U-shaped distributor head,saidupwardydirectednozzles 
being connected to a plurality of horizontal distributor 
heads,extendingalongthe bottom ofsaidtankinclose 
proximity to and parale to said longitudinal central 
plane of saidtank,and connected to the horizonta1por 
tion of Said U-shaped distributor head,Iiquid forcing 
means whereby fuid from said tankis forced through 
Said U-shapeddistributor head,into said horizontaldis 
tributor heads and out through said nozzles whereby 
high velocity jets of liquid are directed downwardy 
along said longitudinal sides of said quench tank,and 
high velocity jets of iquid are directed upwardy in 
closeproximitytothe longitudinalcentra1plane ofsaid 
tankthereby causing high velocity circulation ofliquid 
within Said tank wherein the liquid moves upwardy 
in the Vicinity of the longitudinal centralplane of the 
tank,outwardy near the liquid surface,downwardly 
along the longitudinal sides and inwardy along the 
bottom of Said tank which circulation envelopes the 
immersed articles to be treated within the quenching 
liquid wherebythe upward directedjetscausetheliquid 
to wipe across one surface ofeach of the articlesand 
the downwardy directedjets cause the liquid towipe 
acroSS the opposite Surfaces of the articles? 
4,A device for quenching heated articles comprising 

a quenchtank containinga quenchingliquid,a plurality 
of downwardy directedinjection nozzlesspacedatinter 
Vals within Said tank in close proximity to the longi 
tudinalside wals ofsaidtank,a plurality ofupwardy 
directedinjection nozzles spaced atintervals alongthe 
bottom of said quench tankin close proximity to the 
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longitudinal central plane thereof,said downwardy? 
directed nozzles being connected to a plurality of 
horizontaly disposed distributor heads spacedoneabove 
the other in close proximity to said longitudinal side 
wals of saidtankand connectedto each oftwovertical 
legs of a U-shaped distributor head,said upwardy 
directed nozzles beingconnected to a pluraity of hori 
Zontal distributor heads,extendingalongthe bottom of 
Saidtankin close proximityto and parale1tosaid1ongi 
tudinalcentralplane of saidtank,and connectedtothe 
horizontal portion of Said U-shaped distributor head, 
pumpingmeans,the suction ofwhichisconnectedtothe 
fuid in Said tank and the discharge of which iscon 
nected to Said U-shapeddistributor headthrough conduit 
means,whereby fuid from saidtankisforcedthrough 
Said U-shaped distributor head,intosaid horizontaldis 
tributor heads and out through said nozzles whereby 
high velocityjetsofliquidaredirecteddownwardyalong 
both longitudinal sides of said quench tank,and high 
Velocity jets of liquid are directed upwardy in close 
proximitytothe longitudinalcentralplane of saidtank 
thereby causinga high velocity circulation of iquidin 
Said tank whereby the liquid moves upwardy in the 
vicinity of the longitudinal central plane of the tank, 
outwardy nearthe liquid surface,downwardyalong 
the longitudinal sides andinwardy alongthe bottom 
of Said tank wherein articles to be quenched when 
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immersed in said quenching iquid are wiped on one 
side bythe Upward movementofliquidinthelongitudinal 
central plane of thetank and on the opposite side by 
the downwardmovementofliquidalongthe longitudinal 
sides ofthetank? 
5,In an apparatus for the heattreatment of metal 

articles wherein said articlesare heatedin an overhead 
furnace and rapidy1owered into a quenching liquid, 
Subsequenttosaid heating,theimprovement comprising 
theemploymentofaquenchtank containing Saidliquid 
and hayinga pluraity of downwardly directedinjection 
nozzles spaced at intervals within said tankin close 
proximitytothe side wallsthereof,a plurality ofspaced 
upwardydirectedinjectionnozzleslocatedonthe bottom 
ofsaid quenchtankin the centralportion thereof,liquid 
forcing means whereby liquid from said tankis forced 
through Said nozzles to produce high velocityjets of 
liquid which are directed downwardy along the sides 
of Said quench tank,and are directed upwardlyin the 
central portion of Said tank thereby causinga high 
velocity fow of Iiquid within said tank in a plurality 
of Substantialy circular paths which circular paths 
envelope theimmersed articlesto be treated within the 
quenching liquid whereby the upward directed jets 
cause the liquid to wipe across one Surface of each of 
the articles and the downwardly directedjetscause the 
liquidtowipeacrossthe oppositesurfaces ofthearticles? 
6?In an apparatus for the heattreatment of metal 

articles wherein said articlesare heated in an overhead 
furnace and rapidy lowered into a quenching liquid, 
Subsequent tosaid heating,theimprovement comprising 
the employment of a quench tank containingsaid1iquid 
and having a plurality of downwardly directed injec 
tionnozzlesspacedatintervalswithinsaidtankin close 
proximity to the side walls of said tank,a,pluraity 
of Spaced upwardy directed injection nozzles centraly 
locatedon the bottom ofsaidtank,liquidforcingmeans 
whereby liquid from said tankis forced through said 
nozzlestoproduce high velocityjets of1iquid whichare 
directed downwardy along the sides of said quench 
tank andare directed upwardlyin the central portions 
of said quench tank thereby causing a high velocity 
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circulation within said tank wherein the liquid moves 
Upwardyin the centralportion of saidtank,outwardy 
near the liquid Surface,downwardy along the sides 
and inwardy along the bottom of said tank wherein 
articlestobe quenchedwhenimmersedinsaidquenching 
liquidare wiped on one side bythe upward movement 
of liquidinthe central portion ofthetankand on the 
opposite Side by the downward movement of liquid 
alongthe sides of the tank? 
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