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Patented May 19, 1953

UNITED STATES

2,638,909

PA] fs*ENT” OFFIC

2;638,909:

QUENCH, TANK FOR HEAT-TREATING .
PROCESSES'’

William: €.
Haven;,

Hiatt:and Walter B Cheney;: New:
nd:, assignors: to: International: Harw

vester-Company; a.corporation-of New:Jersey:. -
Application-September 22, 19495 Serial No, 117164
5 Claims 5 (Cl, 134+——147);

This-invention relates-to:an: improved’:;quench;f
tank and: more particularly to & tank-especially:
adapted for the mass-hardening: oftarpluirality: off
objects during: a-heatl: treating:process:.-

More: specificallyr the . invention:. reletes: tor-as
quench- tank ‘especially:-adapted “for quenchitig:
heated artieles: in: a' process: resulting: in- the:
article: having: g -fine:martensitic: gram structure:
throughout the material:

I the:industyial art concernedswithiheat:treat--
nientiof: metzls; theprocessiofmarguenching may:
. be-définedias:thedntroduction of an interruption-
inzthe: cooling: cyele-at:the:proper time:-tospermits
equalization of temxperature-within.the:metal e~
fore allowing transformation from . austenitie:-to:
martensite:to: beginy. The' metal when: properly’
treated: by this process shows:a fiiermartensitic:
grain. structure: with increased: Hardness: which:
ineregses:the durability off the ‘material and- its:
resistanece:to-weanr. Ihiiorder to:properly perform:
this.process. the quenching: operation:isief priine+
importence: Variousitypesiof:quench! tankshaver
beenrdesigned: in order:tosperfornm:the quenching:
steps of this.progess.. Nbne of these -have-satis--
factorily performeda. quenching:’ proeess:in: a
manner intended to:facilitate:the:mass or:producs
tion quenching of' the: parts: Therefore-mar=-
quenching: on:a.mass-prodiietion-basis:hasrhere~-
tofore: been found .to: be impracticali

In order:to secure: rapid.-quenching it is-de~
sirgble toragitate the:Auid: within-the:quenching-
tank:sorthat e maximium: dissipation of: hHeat-ir
the -article is. accomplished: within: a -relatively-
short time cycle. Various: types:of impellerde=~-
vices:have beeniintroduecediandiconstrueted to-op=-
erate within the: tanks: These:impeller:dévices-
were ' intended tor agitate: the- quenchiinmg: fAuldl
eretofore -devices of this type have not proved
satisfactory since: the: position - of the: impeller:
and the-agitation of the:fluid - with-respect totlie:
articles: to be. guenched have: notireceived: sufi~-
ciently caveful: consideration. The:  agitation:
produced by these previous:impeller: deviees Has-
not beenssufficient to produce: & quick dissipation
of the heat: in the articles and’therefore:a:-uni--
form martensitic structurehas not-Heenobtained:
Generally it was found that austenite and-baiitite-
would appear -in- the sections-and*conseguently”
severe- internal® stresses would:besset up-in the-
articles treated: These faults are:directly a re~-
sult’ of'improper -quenching where-the: agitation-
. of the fluid" through thearticle-is-insufficient.:
Tt is applicant’s prime objeet therefore-to-provide-
an improved quench tank that will be efféctive
torquench articles in-mass quantities i manner

1% tioned: at.. & poimt below the articless: tor

. direct: path: of: the: quenching: fluid as. iblis:
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that  wills facilibate: the:: heat: tr.ea,tmgk ‘proeessi
Known:asimarquenching.
Stillzsnothier olject isitor provideransimproved:
quenching:: tanl havingy strategieally looabed:

¥ bafling means designed to aid in the agitation:

oftthe:quenching:fiuid

Asstillifurthier-objectis tu:providk ansimproved:
tank:having g plurality-of:impellérs:for:agitating:
ther quencHing ffuids. thes impellers: Heinhg:? posis:

quenched; the. artiéles WYeing - positioneds instiie:
ags
celerated and aeitatedratia hignfve'lo‘cityfbyrme‘s
impellers:.

Itiis a still further objeet toswprovide- a,n, imzs
proved’quench: tank Having: impeller means-con«:
structed: and -arranged to-agitate: and! citoulater
quenching fuidiih a:cireular pathatis:relatively:
highr velocity; the: veloeity: ranging: fromia: retas-
tively hizthraceeleration to a2 pointiof low:accsler--
ation, tHe articles: to: be: quenchHed: Being:: posi>
tioned: within: the-tank:at' & point:directlysin:the:
path of the high velocity quenching medium:

These: and® ottier ‘objeets: of the invention: will
become. clearly: apparent: fiom:the:reading ofthe:
following specifieationy whien- examihed 'ifii-con=
nection: with- the-accompanying drawihgs:-

Inmthe:drawings:”

Figure'1is a-sectionaliviewin-elévation thiroughs
g quenehy: tank embodying: the: novel aspectsy of?
the invention:

Bigure:-2!is: &~ seetionall views through: a: quencli-
tank:.taken substantially: along the -linex2—2 of‘
Figured:

Figure:3 isia sectional view:through:s:quench?
tankitaker substantislly along the- lifte:35—~3¥of”
Figure-1:

Figure 4¢is asplan:views partially-in-section; of*

a-quench tank.

Fgure 5 is:a left: end-view: i elévationr offa
quenchtank;

The improvement” 1sxgeneraily embodied inthe
formvof arquench tank: désienated:by-the refers
ence-chargeter- (0 THe -quenchtank- {0 con=-
sists of end walls: | 'andiside walls -2 supperted”
on a bottom 13. A top or cover 14 covers:tie
tank:18 to-provide-a substantinlly enclosed’cham-
ber: 15, - The- chamber: 1%~ is - fuid-tight* andt 18
adapteds'to -contain’ &~ quenching* ftlid v as best:
shewn in Figure- 1. The: chamber 1§ i§-filléed?
with the  quenichifre it to a point’just. below: thie*
cover-i4 - An-openihg 6 is provided-in: the cover:
14} the-opening- being” arranged o . provide:. ans
aecess for the entramce of articles: tovber trefa‘l:ed“
within the chamber- 15
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A pair of separators or walls {T are substan-
tially centrally positioned within the chamber
15. 'The separators 17T are horizontally spaced
and extend laterally across the width of the
tank 10 as best shown in Figures 2 and 3 to di-
vide the chamber 15 into first and second sub-
chambers 15 A passageway [8 is defined by
the separators i1, the passageway 18 being sub-
stantially in alignment with the opening 8. The
passageway I8 is open at its upper end as indi-
cated at {9 and is provided at its lower end
with oppositely disposed inlet throats or open-
ings 20. The inlet openings 20 are formed by a
pair of horizontal walls 21, the walls 21 ex-
tending or projecting laterally outwardly from
the separators {1 as best shown in Pigures 1 and
2. The lower end of the passageway I8 is pro-
vided with a centrally located bafile 22. The

[

10

baffle 22 is positioned to divide the lower end -

of the passageway (8 into separate channels 23.
Bafiles 24 are located in the channels 23, the
baflles being formed of an arcuate sheet and
being ‘arranged to direct fluid entering into
throats 20 upwardly through the passageway
18.

An elevating device 25 extends through the
opening 16 of the tank. The elevating device 2§
is provided for the purpose of delivering and re-
moving articles to. be treated to and from the
passageway 18. This device may be of conven-
tional ‘construction and includes, generally, a
vertically extending track
through the opening 16 down into the passage-
way 18. The track 26 is suitably connected to
one: side 12 of the tank by means of brackets
2T and 28. A channel 29 is slidably secured to
the track 26 and a tray or carrier 30 is connected
to the channel 29.  The channel 29 may be moved
in a vertical direction by an elevating mechanism
not shown. The tray or carrier 30 is provided
with a reticulated or screened platform 3f cn
which g plurality of articles 32 to be treated may
be carried. :

A pair of agitating units 34 are symmetrically
positioned at opposite ends of the tank {9.  Each
agitating unit includes an electric motor 35 which
is rigidly mounted on a support 36 connected
to an end wall {f of the tank {0. Each motor
35 rotates a shaft 37 which in turn drives a
belt 38.. The belt 38 in turn is arranged to
rotate a shaft 39 which is journaled in a bear-
ing-box 48. The bearing box 46 is suitably con-
nected to the top 14 of the tank i8. A sprocket
41 is rotated by the shaft 39, the sprocket in
turn being arranged to drive a chain 42 for
driving a- sprocket 43. The sprocket 42 is posi-
tioned within the tank adjacent the bottom (3.
A shaft 44 is driven by the sprocket 43, the
shaft 44 being journaled in a bearing box 435.
Each impeller 4§ js-driven by a shaft 44, each
impeller being enclosed by g shroud 47 posi-
tioned to direct liquid into each feed throat
20. - The motor 35 may be of a variable-speed
type or.the belt drives may be so arranged as
to provide for variable speeds in the rotation of
the impeller.
~In the operation of the quench tank (@ arti-
cles to be quenched 32 are removed from a fur-
nace, not shown, and placed upon the reticulated
platform 31 of the tray 30. The elevating de-
vice 25 is actuated to move the tray 30 into a
position within the passageway 18 as best shown
in Figure 1. It will be noted that the tray 30 is,
in this position, below the upper open end {9 of
the passageway. Quenching fluid is present with-
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4
in the tank and each impeller 46 is driven to
circulate and force the fluid directly through
the passage 18 in a circular path as indicated
by the arrows. The fluid is thus constantly in
flow and in agitation and the impellers are ar-
ranged to direct z high velocity flow through
the passageway 18. It must be especially noted
that the tray is positioned in the passageway
at a point where the rate of the fluid flow is ab
or near a maximum velocity.

‘The position.of the baffies is so arranged that
the fluid is moved from the impellers 46 in a cir-
cular path up through the passageway {8 and
down back to the impellers. At a certain location
in this circular path a point is reached where
the velocity of the fluid flow (as determined by
the pressure exerted by the impeller) is at a
minimum, and the subsequent movement of the

‘fluid is occasioned by the natural forces of grav-

ity, molecular cohesion ete., rather than due
to the positive impelling force exerted by the
impeller. Quench tanks have been designed pre-
viously that have contained impellers but all
of these have been designed with the primary
view of creating a general turbulence and ncne
has taken into consideration the location of
the impeller as related to the material to be
treated as being significant. The location of
the impeller and the velocity of the flow with
relation to the articles, in previous devices, was
such that an effective martempering could not
be attained. In articles hardened in these pre-
vious devices the grain structure would bhe im-
perfect and this process therefere never reached
extensive use.

The general theory covered by applicant’s
novel invention may be also described by the
following terminology. The impeller exerts a
force against the liquid which may be likened
to a pushing force. This pushing force exerts g
high acceleration and the fluid under a high
velocity courses through and around the articles
on the reticulated platform thus dissipating heat
from the articles in a quick or rapid manner.
The flow of the fluid is in a circular path, and
at a point in this path the impeller no longer
creates a positive pushing force. The fluid be-
yond this point, continues to move but the move-
ment is the result of a pulling force which may
be considered only as an indirect result of the
work of the impeller assisted by natural forces
such as gravity etc. It is not however, directly
occasioned by the energy expended by the im-
peller. Applicant has positioned his tray within
the passageway I8 so that the articles are brought
in contact with the flow of fluid at a point where
the impeller is pushing the liquid at a high ac-
celeration and before the velocity has reached
a minimum point. As previously indicated in the
specification, this novel arrangement is of great
significance since it makes possible the mass
production of heat treated articles having a fine
martensitic grain structure.

It can therefore be seen that the position of
the impeller with relation to the carrier is of
prime importance. In an effort to secure the
rapid dissipation of heat in the articles, ap-
plicant has designed a tank including a passage-
way baffled in a manner that will facilitate the

_rapid flow of quenching fluid to the article treat-

ed. The novel tank design therefore makes it
possible to marquench large quantities of articles
in a manner resulting in a properly hardened
article.

In the process of marquenching the quenching
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operation is of prime importance. Applicant has
provided a tank that will perform this quenching
process in a production manner heretofore not
considered possible. It must be understood that
a preferred embodiment of the invention has
been disclosed and that changes and modifica-
tions may be made in the design and construc-
tion without departing from the spirit of the
invention nor the scope thereof as defined in the
appended claims,

What is claimed is:

1. A device for quenching heated articles com~
prising a quench tank having a fluid chamber,
walls extending vertically within said chamber,
said walls defining a passageway open ab iis
upper end for communication with said cham-
ber, said walls having inlet openings adjacent
their lower ends, a baffle positioned at the lower
end of said passageway arranged to divide the
ljower end thereof into separate inlet channels,
each channel including wall portions project-
ing outwardly from the passageway into the
chamber, an impeller positioned adjacent each
inlet channel, each impeller being arranged to
impel guench fluid at high vélocity from the
chamber through said passageway, and an ar-
ticle carrier positioned in said passageway where-
by articles to be quenched. on the carrier are
immersed in the high velocity flow.

9. A device for quenching heated articles com-~ ¢

prising a quench tank having a fluid chamber,
walls extending vertically within said chamber,
said walls defining a passageway open at its
upper end for communication with said cham-
ber, a baffle positioned at the lower end of said
passageway and extending vertically into a por-
tion of said passageway to divide the lower end
of said passageway into separate inlet channels,
said walls having inlet openings adjacent their
lower ends, an impeller positioned close to each
inlet channel, each impeller being arranged to
impel quench fluid at high velocity from the
chamber into said inlet channels and through
said passageway, and an article carrier posi-
tioned in said passageway whereby articles to
be quenched on the carrier are immersed in the
high velocity flow.

3. A device for quenching heated metals com-
prising a fluid quench tank, a pair of spaced
vertically extending separating walls disposed in
the tank, said walls providing a vertically ex-
tending passageway positioned to  divide said
tank into first and second fluid chambers, the
passageway being open at its upper end to pro-
vide a fluid outlet, a tray movable in the passage-
way to a position below the fluid outlet of said
passageway, inlet channels positioned at a lower
end of said passageway, said channels including
walls projecting outwardly of the separating walls
and into the first and second chambers, a baffle at
the lower end of said passageway for dividing
the lower end of said passageway into separate
passages, the separating walls and said baffle
being arranged to direct liquid upwardly through
said passageway outwardly through said fluid
outlet, means for impelling fluid disposed within
the tank, said impelling means being positioned
sufficiently close to said inlet channels to impel
fluid through said inlet channels and through
said passageway at a high velocity, said tray
being positioned in said passageway and in the
high velocity flow.

4. A device for quenching heated metals com-
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prising a fluid quench tank, a pair of spaced
vertically extending separating walls disposed in
the tank, said walls providing a vertically ex-
tending passageway positioned to divide said tank
into first and second fluid chambers, the pas-
sageway being open at its upper end to provide
a fluid outlet, a tray movable in the passageway
to a position below the fluid outlet of said pas-
sageway, inlet channels positioned at a lower
end of said passageway, said channels including
walls projecting outwardly of the separating walls
and into the first and second chambers, a first
bafie at the lower end of said passageway for
dividing the lower end of said passageway into
separate passages, a second baffle in each pas-
sage, the separating walls and said baffles being
arranged to direct liguid upwardly through said
passageway and outwardly of the fluid outlet,
impeller meang disposed within the tank, said
impeller means being positioned sufficiently close
to said inlet channels to impel fluid through
said inlet channels and through said passage-
way at a high velocity, said tray heing posi-
tioned in said passageway and in the high
velocity flow. .

5. A device for quenching heated metals com-
prising g fluid quench tank, said tank including
an opening formed in a top portion thereoif, a
pair of spaced vertically extending separating
walls disposed in the tank, said walls providing
a vertically extending passageway positioned to
divide said tank into first and second fluid cham-
bers, the passageway being open at its upper end
to provide for communication with the fluid
chambers, a reticulated tray movable through
the opening in said tank and into said -passage-
way to a position below the upper open end of
said passageway, inlet channels positioned at the
lower end of said passageway, said channels in-
cluding walls projecting outwardly of the sep-
arating walls and into the first and second cham-
bers, a first centrally disposed bafile at the lower
end of said passageway for dividing the lower
end of said passageway into separate passages,
a second baffle in each passage, the separating

“. walls and said baflles being arranged to direct

liguid upwardly through said passageway and
outwardly therefrom, impeller means positioned
sufficiently close to said inlet channels to impel
fluid through said inlet channels and through
said passageway at a high velocity, said tray
being positioned in said passageway and in the
high velocity flow.

WILLIAM C. HIATT.

WALTER B. CHENEY.
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