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This invention has reference to improvements-

in cooling chambers of heat treating furnaces
and “the like, that is, furnaces for’ subjecting
metal sheets and other objects to normalizing or
annealing temperatures for relieving the metal
of internal stresses and strains, and also for pro-
ducing in the metal such other advantageous
results as follow from the normalizing or:an-
nealing operations. = Usually the sheets or other
objects are introduced into the .cooling cham-

ber of the normalizing or annealing furnace at a-

relatively high temperature, such for example,
as eighteen or nineteen hundred degrees Fah.,
and as they pass through the ¢coling chamber of
the furnace they have their temperature gradu-
ally reduced to, say twelve or thirteen hundred
degrees Fah. The subsequent reducticn of tem-
perature to normal atmospheric temperature
need not be under control since the action in the
normalizing or annealing furnsce serves to bring
the temperature down below the critical point,
and accurate control of the further reduction
is not required. :

One object of the present invention is to pro-
vide a cooling chamber wherein the temperatures
at different points may be closely controlled, so
as to ensure the desired contintious reduction of
temperature from the entrance into the cool-

ing chamber to the delivery point therefrom.
30" This reduction of temperature is secuved by the

use of steam jets and water sprays introduced
into the cooling chamber, the quantity of ‘water
so0 introduced at each point being so controlled
that the cooling action thereof is proper to main-
tain the desired temperature at that portion of
the normalizing or annealing furnace. ‘These
water jets or sprays may be introduced into the
cooling chamber in any convenient manner, but
breferably they are introduced by steam jets.

The quantity of steam required for each water -

jet or spray is relatively small, and the control
of water- jet is conveniently secured by valving
the water drawn into the nozzle, S0 as to increase

or decrease the amount of water introduced, the

steam flow remaining  constant. Due- to the
high latent heat of evaporation of ‘water, the
water introduced at each jet or spray will ab-
scrb a very large amount of heat from the gases

" flowing through the cooling chamber of the fur-

nace with corresponding reduction . of 'th_e tem-
perature of the said gases, so that a considerable

cooling  action. is secured with only a relatively.

small -amount of water.introduced.
The water so introduced will' flash into steam

3. with the cooling action due to:its high latent:

(CL 263—8)

heat of evaporation, and this steam will immedi-
abely become superheated due to the high tem=
perature existing within the cdoling chamber so
that wet: steam will riot be present within such
chamber, -and thus no damaging action will be
produced on the metal sheets or- other objects
therein. . The temperature of the chamber even
at the delivery end is sufficiently high to keep
the steam in superheated condition up to the
time of outflow-from the chamber. .
Usually the stéam'and water jets will be so 1o0-
cated as to provide the cooling action in zones

10

along the length of the chamber; and the.num-~

ber of jets in each of these zones may be co-re-
lated to the amount of cooling action which it-is
desirable to secure in that portion of the struc-
ture. . : co

- Another feature of the invention relates to the
provision of an arrangement such that the water
and: steamjets -will. naturally flow: or. ‘sweep
through the chamber in the most advantageous
manner - with . respect to the material being
treated. This material-is conveniently. carried
on brackets or stands which-travel through the
length of the furnace and cooling chamber; and

the jets or sprays are so placed in the chamber.

wall or walls that the water and steam will flow
and circulate over and around the said material,
thereby subjecting the material to the desired ac-
tion both above and below, and ensuring the
broper. cooling action on all portions thereof. In
this connection, when the material is placed in
the form of piles or stacks on the stands or brack-
-ets, it-is especially desirable to-ensure a flow of
the water and steam :such as to: cause: proper
treatment of the lower portions of these piles,
and this result is secured by the bresent arrange-.
ment in which the flow is such as to encircle these
piles-or stacks, . - . : L

If desired.there may be provided. automatic
means “for- controlling the valving of the water

introduced. into each or all of the jets-or sprays,.

such means functioning according to the. tem-

perature within the. cooling chamber, so that the

amount of water drawn in by each: jet or spray
will vary from time to timhe as need be to main-

tain the desired temperatures within the various

zones of the chamber. .- R
- Other ‘objects and -useés of the invention will
appear from a detailed description of the same
which consists in"the features of  construction
and combinations of parts hereinafter described
and claimed,: - .- P R
~.In.the drawings; .~

- Figure 1 shows a central vertical longitudinal
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sectlon through the cooling chamber of a nor-
malizing or annealing furnace embodying the
features of the present invention, at the delivery
end thereof;

Figure 2 shows a continuation of Figure 1 to-
wards the entry end thereof, and also includes

a portion of the heating furnace from which the

materials arrive into the normalizing or anneal-
ing furnace cooling .section;. .-

Figure 3 shows & plan section correspondmg to
F1gure 1;

Figure 4 shows a plan section correspondmg to
Figure 2;.

Figure 5 shows a veltlcal cross-section. on the
line 5—5 of Figure 4 looking in the direction of
the arrows;

Figure 6 shows a longitudinal sectlon throughl

a form of jet or spray foriintroducing the water;

Figure 7 shows a perspective view of -a portion:

of the tip of the arrangement of Figure 6; and

- "Figure 8. shows diagrammatically & simple ar-
rangemznt for -securing . automatic temperauure
control for the jets or sprays.

In the drawings, the heatlng furna,ce extends
to the right and is designated by the numeral
10, It may be of any suitable construction. The
normalizing. or annealing -furnace cooling cham-
ber is designated by the numeral 4. It reaches
to the left from the heating furnace and the

-sheets or other materials arriving from the heat-

ing furnace travel towards the left through the
cooling .chamber to -the point of- delivery. - The
heating and . cooling -~ chambers . are relatively
broad and shallow;. and .there is a weir 12 be-

tween . the chambers, said.weir being formed by.

the upwardly extending portion {3 reaching up

‘from the floor, and the downwardly extending

portion .14 reaching downwardly from the.roof.
I do not herein:concern myself particularly with
the details "of  construction- of the heating fur-
nace, nor with the means for heating the same,

since’ these features do’ nat constltutn any por-,

tion  of the present invention.
Extending Iengthwise of both:the heatlng and
cooling. chambers there ‘are the -slots 15, 18, 11,

18 and 19, Beneath the floors of the heating and
cooling chambers there are. the conveyors. 20 To-.
cated in line with the slots just referred to, and-

these . conveyors have - connected to. them . the
brackets: 24 which. are- of - generally "Y-shape.
These brackets reach up through the-slots 15,
t§, L1, 18:and 19, and into the-furnace chambers,
so that the prongs.or forks of these brackets stand
up within the furnace chambers. . The material

to be treated is carried by the upwardly extending

arms 22 of these brackets, said material being
conveniently. placed on the: brackets in piles :as
shown in Figures 1 and 2. In. case said material
is in the form of sheets, it is generally good prac-
tice to place a special sheet at the bottom of each

pile to thereby protect the sheets being freated

from abrasion’or-otherinjury by the bracket arms
on which the pilés are carried.

.-As the- conveyors travel towards the left the

brackets move to the left and carry the sheets
or other material. from™the heating chamber
through the ‘weif and into:-the:cooling -chamber.
This - action is apparent ‘from - examination  of
Figure:2. ‘Usually the sheets will be placed cross-
wise on the brackets,: the chambers being broad

-enough to accommodate thelengths of the sheets.

across -the chambers, so that the: sheets advance
edge-on. The piles of sheets are designated:by
the numerals 23. “When the: sheets have com-
pleted: their: travel through the -cooling chamber

. nace.

Fy oy m o . N
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they are delivered therefrom through the weir 24,
the opening of which may be controlled by the
gate 25.

A portion of the cooling action in the cooling
chamber may be accomplished by the pipes or
tubes 26 which are suspended from the roof of
said chamber, and through these pipes or tubes
may be flowed air for use in the heating furnace,
g0 that said air performs a cooling. action pro-
pmtwnate to the heat so recuperated. for the fur-

insufficient, and the advantage of this action

. sormetimes lies principally in the delivering of

preheated air to-the heating furnace.
“The main feature of the present invention

-res1des in the provision of means for introducing

sprays or jets of water into the cooling chamber
and under control, so that this so-introduced
water will be vaporized by the heat of the cham-
ber and the material therein and with corre-
sponding abstraction of heat, and: cooling. For
this purpose. I-have placed one spray designated
217 in one wall of the cooling chamber close to the
entering end, and a series of three additional

sprays designated 28, 29 and 29-in the wall of 2

said chamber near to the delivery end thereof.
Each spray is of the general form shown in Figure
6. It -includes the central passage 3 through
which the water is introduced, and the surround-

ing passage 32 through which the steam for the !
-jet is-introduced. . The water is delivered through

the small -central opening 34 and immediately
meets ~the conical form . steam- jet delivered
through the thin annular orifice 35, so that the

water is immediately taken up. by the steam ¢

jet and-atomized and delivered in the form of
a long: cone. = Generally the control of the action
is best performed by leaving the steam setting
constant, and adjusting the amount of the water
stream.  The details of the form of the jets are
not necessarily important, since various forras of
jets may be used for introducing-the water into
the cooling chamber, and thereforeI do not deem
it necessary to deseribe this jet in further detail.
It is, however, in some cases desirable to- provide

-an outside or protective pipe 38 around the nozzle

to protect the same from direct action of the heat
in the chamber; or when the nozzle is built di-
rectly into the wall of the chamber this ouiside
pipe 38 serves to provide the-means for attaching
the nozzle into the wall.,

- Reference to Figure 5 in particular shows that
the jets are directed upwardly somewhat so that

the water delivered -into: the chamber is thrown -

upwardly and across the chamber in the form
of anarc. This carries said water over the upper
portions of-the piles of material, to the opposite
side of the chamber. There the general current
of flow or travel curves downwardly and returns

beneath the piles of material towards the origi-
nating side of the chamber; so-that ultimately

a large portion of this cool-stream: of vaporizing
water is caused to_travel completely over and
around . the matena‘ thereby - subjecting the
bottom portions.of the piles to-the cooling effect,

- and ensuring a-well balanced cooling effect-for

the. entire mass:of. matenal being nmmahznd
or annealed. . . -

In the arrangement ‘shown. in Figures 3 and 4
there are provided the steam.and water mani-
folds 87 and 38.respectively, which are-in- turn
connected to-the several:sprays under control of
the valves 33 and-40. By ‘this arrangement. it
is possible toindividually control the several jets,
5o, that the cooling actions thereof at the differ-

10

This cooling action is, however, usually
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ent locations may be controlled to give the de-
sired effects, R T
~In‘some cases it may be desirable to: provide
for automatic control of the several sprays.. ' In

such case each or all of the sprays may be placed -

under control of a- thermostatic device,*so that

~ as the temperature rises in the cooling: chamber

10
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30
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 weight,

the amount of water introduced will also rise, and

So that a converse action will be produced in the

case of falling of temperature within the cham-
ber. Such an arrangement is shown diagram-
matically in Figure 8. In this case the water
line:to the-jet is under control of a valve 81, it
‘being intended that the steam line shall remain
at a comstant setting. There is provided'a dia-

‘phragm motor 42°the diaphragm 43 whereof is

connected. to the valve 41 by the rod 44. There
is.a weight 45 which ténds to raise the valve to
the full open-condition, but when pressure is in-
troduced on'the top of the diaphragm it is forced
down, lifting the weight and seating the valve
to a proportionate degree. A spring 44q may be
provided to supplement, or as a substitute for the

There is provided a pyrometer or other tem-
perature measuring device 45 at that point in the
chamber-where it is desired to effect the control,
and ‘which is affected by the spray in question.

.This pyrometer may be any suitable form, and the

details thereof do not require illustration herein
since they ‘do not constitute any portion of the
present invention. , o .

This pyrometer includes a chamber wherein
there is suitable heat responsive mechanism such
that upon rise of temperature within the cham-
ber a cord 46 will be proportionately released,
whereas when the temperature falls this cord will

:be proportionately pulled back. 'This cord in turn-

is'connected to a plunger valve 47 working within
a-chamber 48, there being an air inlet 49 at the
lower portion of the chamber, and an air escape
opening 58 at the upber portion of the chamber,
and an-air delivery connection 51 at one side of
the chamber. Compressed air from any suitable
source is delivered to the cohnection 49. - When
the plunger 47 is in its lowered position it closes
a port 52 and opens a port 53. This discontinues
the delivery of compressed air to the connection
51 and also permits said connection 51 to be vent-
ed.- The connection 51 is in turn connected to
the top face of the diaphragm, so that under these
conditions the diaphragm is released, and- the

water valve opens fully. When the temperature

‘conditions so change that the plunger valve 47
is raised, the escape of air from the connection 51
is proportionately cut off, and the compressed air
connection 49 is permitted to deliver compressed
air to a greater or less extent to the top face of
the diaphragm, so that the water valve is corre-
spondingly closed. Thus there is secured an au-
tomatic control of the water supply in accordance
with the temperature conditions existing within
the cooling - chamber, increasing the water spray
when the temperature rises, and decreasing the
water spray when the temperature Talls. Asabove
‘stated the pyrometer may be of any suitable form,

such as a Leeds & Northrup, or a Brown, or other

suitable type. - S L
It will be noted that the cooling and control
thereof effected by the introduction of the water

sprays serve also to prevent any abnormal or ex-

cessive rises of temperature; and also serve to pre-

vent such rises of temperature suddenly, so that
the. tubes 26.of the recuperator are protected.

. against any burning. = -

downwardly. beneath the sheets .or other

. I claim:

- By introducing the water in the form of several
sprays located at different positions in the length
of the furnace I am enabled to introduce: g to-
tal amount of water sufficient to produce the to-
tal desired cooling action but without such. a
concentration of water vapor at ‘high tempera-
ture* at any given point-as might be injurious
to the metal sheets or other ohjects at such loca-
tion.  Also, a considerable portion ‘of the water
is introduced at points or zones of ‘such lowered
temperature ‘as:will not cause any damage to the

‘metal sheets:due to the bresence ‘of such water

vapor., - - -

While I contemplate as being within the écdpe :

©of my invention the use of any. suitable form of

Spray. or ‘means for introducing thé water into

the cooling chamber of the normalizing or anneal-

1ing furnace, still I wish to point out that a steam-.
actuated water spray is peculiarly adapted to the

present-work, and there is a peculiar combina,-
tion thereof with the cooling chamber of the nor-
malizing -or-annealing furnace, This is bhecause

the steam serves to ensure a constant atomizing ¢

action of the water and thus ensures that there
‘will not be ‘any. drippage of -atomized. water or
‘unatomized water into the chamber and ‘onto the
sheets. or other--materials being treated: Fur-
thermore, the form of nozzle herein illustrated

3

~-against any excessive temperatires and therefore

i

10

15

20

30

in'Figures 5 and 6 is such that a small particle of -

dirt or other foreign matter cannot clog the noz-
zle since the nozzle openings are large and:the
power of the steam jet will at all times serve to
cause particles of foreign matter to be carried out
from the relatively large openings of the nozzle:
Also, the steam spray is .desirable since it is non-
‘oxidizing and serves to carry and. distribute the
water to all portions of the space within the cool-
ing chamber with consequent distribution.of the

-cooling -effect. It also serves to produce- a cur-

rent across the direction of travel of the.sheets

35

40

or other objects so as to carry its effect” clear -

across the chamber, said current then turning
objects,

towards the point of origin, RN

I wish to also point out that in some -cases. it

45

may he desirable to place the steam supply . for -

the jets or for each jet under thermostatic con-
trol, instead of placing merely the water supply
under-such control, IR
" -While I have herein shown and described only
a single embodiment.of the features of my present
invention, still I:do not intend to limit myself
thereto except as I may-do so in the claims.

1. The combination with a cooling chamber of
a furnace for heat treating metal objects, said

furnace having means for transport of the metal

objects. through its length, of means for cooling

“and controlling the temperature within said cool-

ing chamber, comprising means for introducing

- jets of water into the chamber transversely there-

of-and above the objects being transported there-
through, to-thereby absorb heat into the water
and. evaporate said water, substantially as de-
scribed.

50

65

2. The combination with a cooling chamber of _

‘& furnace of the type described, said furnace hav-
ing means for transport of metal objects length-
wise thereof, of means for cooling and controlling
the temperature within said cooling chamber
comprising means for introducing jets or ‘sprays
-of water transversely of the chamber, and above

the metal objects, said sprays. flowing over. the. ;

70

76




a0

20

4

‘metalabjeets: and downwargly and-back beneath
the metal objects, substantially -as: deseribed. -

3. The combination-with a-cooling+ :chamber of
a furnace for heat treating metal -ohjects, :said
furnace having a conveyor :for itransporting:the

metal objects lengthwise :0f -the furnace, of:xa

.series :0f 'spray nozzles in .the :side wall..of the
.cooling .chamber, each nozzle ‘being :adapied for
:spray:of a ‘water -jet transversely ;of :the cham-
Jber, and ‘the several -nozzles :‘being. directed up-
-wardly 1o ‘thereby .cause :the sprays to flow -up-
wardly and transversely of -the chamber, where-
by the sprays -flow. ;jupwardly ~and wacross the
-chamber :above the metalobjects, and :then flow
downwardly and return below the metal obJects
substantially :as described.

~ 4: The combination with a coolmg chamber of
«a furnace fai heat treating ametal objects, :said
furnace:having ‘means:for conveying the.objects
lengthwise ‘thereof. :while :supported :above the
furnace floor, of 'means:for -cooling ;and :control-
ling the temperature. of :the :coolirg chamber,
.comprising a -series :of jets for: water -located

' 4n the: wall .of the:chamber .and .directed ‘up-

25

wardly. and “transversely ‘of the .¢hamber, and

-adapted “to ‘throw water -sprays- upwardly- and

" -across ‘the .chamber, ‘whereby ‘sdid “sprays ‘travel

30
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.geross the chamber gbove ‘the metal objects, and
return beneath the metal obJects substantially
sas «described. g

5. The combmaumn w1th E-E heat ‘tregting
-chamber for metal: objects, said chamber having
:means-for ‘transport of the objects lengthwise -of
‘the .chamber and supported:-sbove the floor -of
the chamber, 'of means for controllmg ‘the*tem-
perature and effecting cooling action ‘within:the
-chamber, comprising - ‘series of :sprays for water

located in the wall iof -the chamber and directed -

-geross ‘the :¢hamber, :together -with -means for
controlling ‘the -water ‘jets according -to ‘the ‘tem-

‘perature ‘existing within the chamber substan—- .

tlally as ‘described. :

‘6. The combmatmn Wlth a ‘hesit treatmg
chamber for metal-dbjects, said -chamber having
means for-transport-of ‘the: ‘6biects ‘through ‘the
chamber, of means for cooling ‘and -controlling
‘the-temperature within the: :chamber, comprising
o ‘series-of :sprays :for ‘water ‘located at’ different
‘positions lengthwise:of ‘the chamber- and in dif-

‘ferent zones of -control, .each ofisaid sprays:being .

adapted to direct a spray of: ‘water -across ‘the
chamber, stogether with means for :controlling
the several sprays indmdually o thereby.control
the-cooling action in'the different. zones mdlmdu-
ally, substantially as described.’

7. The combination with a chamber for \heat
tregting. metal :objects; of means for: :conttrolling
the. temperature ‘within :the::chamber:: :and Hor
effecting :cooling” -action . therein, -ecomprising
means for -introducing: ‘jets of water Anto-the
chamber under control: according: %0 the .tem-
perature ‘existing within' the chambar substan—

_ tially as-described.

70
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‘8. 'The: combination- xvnth a chamber‘for heat
treating metal objects, of a: .seriesof water:sprays
10cated at different positions-in’ the wall of ‘the
chamber, together with means for delivering to
-each-of said sprays-a-supply of water: accordmg
to -the ‘cooling -action ‘to be produced ‘at-the POsi-
tion of said spray,- sibstantially -as describetl.

‘9. The ‘combination’ with ‘a -chamber for heat
treating metdl-objects, and for-cooling. wsaid ob-
jects under control, -of ‘means for lowering ‘the

‘temperature -within -the chamber comprismg
‘means for sritroducing -intothe -¢haniber-a- series
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of jets -of swater :of ,centrelled amount aecording
to the cooling action to be produced ;at :the
position .of wach said jef, :substantially .as-de-
scrlhed

10. The combination with @ chamber ior ,heat
t1 eatmg ‘metal objects, and £or cooling - the same,

.of ‘means . .for .spraying into -said -chamber -a 3 fine

spray -of water $o -be evaporated by the heat .of
the .chamber, to thexeby lower .and -control :the
temperature within the. ,chambel substa.ntxally
as described.-

.11. The combmathn with .a heat trea.tmg fur-
pace having a coohng -chamber, and & Yrecuper-
&tor-. within, sadd ceolmg chamber and subject to
the heat thereof of means for .controlling. the
temperature within -the cooling chamber .com-
Jprising means for introducing a spray .of water
Anto;said-cooking chamber ito thereby preventAex—
cessive temperatuxes in said .chamber, -and fo

malntaln the-temperature . wn;hm :said :chamber ¢

ander -control, substantxally a8 deseribed.

12. The combination with a hot-chamber and 2
recuperator subject to the heat thereof, said re-
cuperator being composed of metal tubes, of
.means- for .controlling -the 'temperature Fithin
;the "hamber to thereby -eantrol-the temperatme
of -the : 1ecupe;ator ,comprising -means .for jintro-
ducing -a spray .of- water -into :the chamber to
thereby -control the temperature: within-;the
same, and thereby :prevent -excessive temperw—
tures, WLthm -said- chamber substantlally as‘de-
scribed.

~-13.-The:.combination with a hot chamber jand a
recuperatm subject .to .contact, ‘by.fhe gases ‘and

heated by theheat.of the.gases, of means. for con- *

trolling :the temperatune of -said -gases;comprising
smeans {or introducing-a-spray of water into said
.gases to thereby prevent.excessive temperatures
insaid.gases contacting the: recupe1 ator and sub-
stantially as.deseribed. .
. 14.-The comblnatlon with .8 hot chamber and
a metal tube:recuperator -subject to contact by
<the:gases.and :heated .by-the heat of the .gases,
«of- means for-controlling the semperature-of said

gases compuising mesans for: -introdicing ;a .spray
of wa,ter Anto .said -gases to thereby .prevent .ex-
.cessive temperatures in;said gases.contacting.the
:recuperator and under control substa.ntlally .as
.described. -

-15.. The- combmatmn Wlth the coolmg chambel
-0f--a -heat treating -furbace having means for
4ransport .of metal -objects :therethrough, .of

‘/means -for- coohng said chamber :and. .controlling

the -temperature ther eof, -comprising means .for
introdueing. .a-spray -af. water .into .said chamber
including :steam means -for atomizing -the water
of -said.spray, - ,Whereby the -water.of said spray.is
-atomized.by-the steam and.drops of said - water are
prevented from forming.and.coming into.contact
with .the metal objects wuhm the chamber, sub-
stantially as .described. . .

.16. The combination with the cooling chamber
of & heat treating furnace having means for
tlansport of metal cbjects’ therethrough, of means
for cooling said chamber and controlhng the tem-
perature thereof comprising means -“for intro-
-dueing a spray of ‘water- irito ‘said chamiber -at an
‘elevation -above -the metal objects and including
‘steam means for atomizing the water-of thespray,
-whereby-said: wate1 isrfully-atomized and:thefor-
mstion-of dropsof-water is-prevented,and where-
by said waterisprevented from dripping-ontossaid
metgliobjects,substantidlly as:described. .

{7 "The combinstion-with:a.chamber of:thetype
described xaid ‘chamher: ha\nng means for.trans-
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port of metal objects therethrough, of means for
cooling and controlling the temperature within
said chamber comprising means for introducing
jets or sprays of water into said chamber, sub-

5 stantially as described.

18. The combination with a chamber of the
type described, said chamber having means for

5

transport of metal objects therethrough, of
means for cooling and controlling the temperature
within said:chamber, comprising means for in-:
troducing a spray of. water into .said chamber
under steam propulsion, substantially as de-
scribed. : ’ .

HENRY A. DREFFEIN.




