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3 Claims. 

This invention relates to apparatus for the 
heat treatment or thermal re?nement of light 
metal work pieces. The mechanical strength of 
various light metal alloys, such as that known as 
“Duralumin” can be enhanced by~a special heat 
treating or tempering process which must be ap-' 
plied to the work piece afterv the same has ob 
tained its ?nal shape. The said thermal re?ne 
ment consists of a heat treatment and a subse 
quent rapid cooling or quenching. The tempera-, 
tures and treating periods must be accommodated 
to the special properties of the material and the 
kind of working to which the work piece has been 
subjected. For best results regarding‘ the in 
crease of the strength of the material the same 
should be cooled down as quickly as possible. The 
constructional parts used in the construction of 
aircrafts in view of their complicated shape and 
long working periods oftentimes require a re 
peated annealing and cooling treatment of the 
material. 

It is an object of the present invention to pro 
.vide means for carrying out the cooling opera» 
tion in a. manner to ensure optimum conditions 
with respect to the structure, shape and dimen— 
clons of the work piece. - 
A special object of the invention is to avoid the 

use of a cooling bath which would cause corro 
cion of the work piece and to cool the work piece 
very uniformly so as to avoid detrimental me” 
chanical stresses and deformation of the work 
piece. 
With these and further objects in view, as may 

become apparent from the within disclosures, the 
invention consists not only in the structures 
herein pointed out and illustrated by the draw 
lugs, but includes further structures coming 
within the scope of what hereinafter may he 

claimed. 
The character of the invention, however, may 

be best- understood by reference to certain of its 
structural forms, as illustrated by the accom 
panying drawings in which 

Fig. l is a perspective, sectional view ofa cool 
ing chamber adapted for carrying out the in 
vention. 

Fig. 2 is a cross section of the cooling chamber 
shown in Fig. 1.. 

Fig. 3 is an axial section of a nozzle for use 
in said cooling chamber. 

Fig. it is a similar cross section as 
ing the cooling chamber equipped for 
of small work-pieces. 

Fig. 5 is a working diagram of a cooling sys 
tern having the invention applied thereto. 

Fig. 2, show 
the cooling 

(Cl. 266cm 
Similar reference numerals denote similar parts 

in the different views. , ’ 
As here shown, I enclose the annealed articles 

in a quenching chamber which is ?lled with a 
gaseous ?uid and I produce around the article a 
substantially homogeneous and slowly moving 
cloud of a quenching fluid by exhausting the 
gaseous ?uid from the chamber and feeding si 
multaneously fresh quenching ?uid to said cloud 
in such a manner that said fresh quenching fluid 
is prevented from directly impinging upon said 
articles in the form of a cold stream. In this 
manner, the whole work piece or pieces are uni~ 
formly and homogeneously cooled and deforma 
tion or warping or structural tensions in the work 
piece are avoided. It is thus possible to produce 
very complicated parts by pressing, stretching or 
bending in a single operation, because subse 
quent working of the work piece is no more re~ 
quired. rI'he work piece may be of any desired 
size, and assembled airplane parts, for example,_ 

- tail plane surfaces, body parts etc. may be made 
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of soft sheet metal and soft rivets and re?ned in 
their ?nished shape. 
The cooling ?uid may be supplied through 

nozzles in the walls of the cooling chamber and, 
additionally, supply means may be provided cen 
trally in the chamber, for instance, for the cool~ 
ing of hollow bodies from the interior and ex 
terior side. 
According to a special feature of the invention, 

separate control means may be provided for the 
various nozzles so as to provide a different supply 
of the cooling fluid at the various points of the 
work piece‘ in accordance with the different wall 
thicknesses, shape or other features which may 
require different cooling action at the respective 
points. Also, the exhaust can be provided with 
regulating means. 
As here shown, a single cooling chamber may 

be used for quenching any work pieces of differ~ 
ent size and shape. To this end, a great number 
of supply nozzles are uniformly distributed on 
the cylindrical walls of the chamber and addi 
tional supporting means may be inserted in the 
chamber for supporting additional supply nozzles 
and/or for carrying smaller work pieces. 

Referring now to the drawings in greater dew 
tail, and ?rst to Figs. 1 and 2., it will be seen 
that a substantially cylindrical ‘cooling chamber i 
is provided with a hinged front cover 2 and a 
fixed conical and cover 3 which terminates in an 
exhaust pipe a in a bend of which an exhaustor 
5 is rotatably mounted by a bearing bush 6 
through which the exhaust-or shaft l extends. 
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The shaft 1 is driven from the motor 8, through 
a bevel gear 8. A work piece 13 which may be a 
body of an airplane is placed on a platform car 
II on rails l0 and held thereon in position by 
means of stays I2 and i4 and a strip l5. Radi~ 
allymounted in the cylindrical shell i of the 
chamber are feed nozzles l8 communicating with 
a feed pipe system l1, l8, l9.‘ Further feed noz 
zles 20 are provided in the ?oor and communi 
cate with the same pipe system. Moreover, a 
pipe system 2|, 22, 23 on the platform car, carry 
ing nozzles 24 in a predetermined-relationship 
within and around the work piece, can be cou 
pled with said feed pipe system, by a ?exible 
pipe or coupling hose 25. Control valves 26, 21, 
28, 29, 30 permit individual adjustment of the 
quantity of the cooling ?uid or ?uids supplied 
to each nozzle so as to adapt the cooling action 
of the various nozzles to the special requirements 
of the diiferent portions of the work piece. For 
example, portions of a greater wall thickness will 
require a more intensive cooling action than por 
tions of a smaller wall thickness in order to en 
sure a uniform cooling of the whole work piece 
without structural tensions, 
The nozzles may be of any suitable construc 

tion to permit atomising of the cooling ?uid as 
it leaves the nozzle and to form a substantially 
homogeneous cloud of the cooling ?uid around 
the work piece. Advantageously the nozzles are 
provided to permit the discharge of a mixture 
of two or more different cooling ?uids, for in 
stance, ‘air and water, as will hereafter be de 
scribed. 
A type of nozzle which is suitable for the said 

purpose is illustrated by way of example in Fig. 3, 
from which it will be noted that two separate 
passages 3|, 32 which can be controlled sepa 
rately by control valves 33 and 34, serve for the 
supply of compressed air and water to the cham 
ber 35 in which the air and water streams are 
mixed with each other; the mixture leaving said 
chamber 35 is atomised to form a cloud of air 
and water vapour 36, without forming a jet or 
sharply de?ned current of cooling ?uid in the 
axial direction of the nozzle or in the radial 
direction of the chamber which might impinge 
upon the work piece directly and cause excessive 
cooling of any small regions of the work piece. . 

It will be noted from Figs. 1 and 2 that angle 
rails 31 and 38 are secured to the sides of the 
chamber I. Said angle rails may serve to carry 
additional platform cars 35 and Gil, as shown in 
Fig. 4, for the reception of smaller work pieces 
4!. ’ Supply pipes 182 for the cooling ?uid may be 
secured to these cars if desired. Additional pipes 
42 can be attached to suction devices in the case 
of different work piece shapes; in any case, with 
such additional pipes, the distribution and the 
movement of cooling agent can be affected as de 
sired and adjusted to the requirements of the 
work pieces. 
Where feed nozzles are used which produce a 

more or less sharply de?ned jet or current, the 
same will be directed tangentially with respect to 
the cylindrical chamber, e. g., as indicated at 49 
in Fig. 4, so as to avoid any direct contact of the 
said cold jet with the work piece. 

Referring to Fig. 5, it will be seen that the gase 
ous cooling ?uid which has been supplied to the 
cooling chamber i from a compressor 43, through 
the nozzles l6, after its discharge through the ex 
haust pipe 5 is recooled by passage through a re 
cooling apparatus 54 to which cooling Water may 
be supplied from a main water pipe 45 through 

2,305,311 

10 

15 

20 

25 

30 

35 

40 

60 

75 

a duct 46, and then recycled by the compressor 43. 
A pipe 41 communicating with the same water 
pipe 45 may feed fresh cooling water to the noz 
zle as illustrated. The water may be separated 
from the air in the recooling apparatus and 
drawn of! by a tap 48. 

It will thus be seen that the work piece or 
work pieces are enclosed in a substantially ho 
mogeneous and uniform cloud of the cooling ?uid 
which proceeds slowly to the exhaust, along the 
walls of the work piece, without causing any ex 
cessive cooling‘action at the points where the 
fresh‘ cooling ?uid enters through the nozzles, 
so that the work pieces are cooled rapidly but 
uniformly, and warping or deformation or struc 
tural tensions of the work pieces are, avoided. 
I am aware that many changes may be made 

and numerous details of construction may be 
varied through a wide range without departing 
from the principles of this invention. 

I claim: 
1. In a cooling system for quenching annealed 

articles formed of light metal, especially annealed 
articles stamped or drawn from sheets of light 
metal, of the type including a closed cooling 
chamber, means for supporting the annealed 
articles at locations adjacent the center of said 
chamber, and an exhaust port adjacent one end 
of said chamber, the combination of a plurality 
of diffusing nozzles disposed in spaced relation 
about the walls of said chamber on opposite sides 
of the central portion of the latter and adapted 
to discharge into the peripheral zone only of said 
chamber an aeroform quenching ?uid free from 
liquid components, means for supplying a quenche 
ing ?uid component, under pressure, to said noz 
zles, and means in cooperation with said exhaust 
port for slowly moving said quenching atmosphere 
from said peripheral zone over the supported 
annealed articles and to said exhaust port as 
fresh quenching atmosphere is formed in, the 
peripheral zone of said chamber, said atmos 
phere-moving means and said nozzles cooperat 
ing to surround the supported annealed articles 
substantially on all sides with a slowly moving, 
homogeneous and uniform, quenching atmos 
phere consisting of said aeroform quenching ?uid. 

2. In a cooling system for quenching annealed 
articles formed of light metal, especially annealed 
articles stamped or drawn from sheets of light 
metal, of the type including a closed cooling 
chamber, means for supporting the annealed ar 
ticles at locations adjacent the center of said 
chamber, and an exhaust port adjacent one end 
of said chamber, the combination of a plurality 
of diifusing nozzles disposed in spaced relation 
about the walls of said chamber on opposite sides 
of the central portion of the latter and adapted 
to discharge into the peripheral zone only of said 
chamber an aeroform quenching ?uid free from 
liquid components, means for supplying a vapor 
izable liquid and cold gaseous ?uid, under pres 
sure, to said nozzles, and means in cooperation 
with said exhaust port for slowly moving said 
quenching atmosphere from said peripheral zone 
over the supported annealed articles and to said 
exhaust port as fresh quenching atmosphere is 
formed in the peripheral zone of said chamber, 
said atmosphere-moving means and said nozzles 
cooperating to surround the supported annealed 
articles substantially on all sides with a slowly 
moving, homogeneous and uniform, quenching 
atmosphere consisting of said aeroform quench 
ing ?uid. 

3. In a cooling system for quenching annealed 
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articles formed of light metal, especially annealed 
articles stamped or drawn from sheets of light 
metal, of the type including a closed cooling 
chamber, means for supporting the annealed 
articles at locations adjacent the center of said 
chamber, and an exhaust port adjacent one end 
of said chamber, the combination of a plurality 
of diffusing nozzles disposed in spaced relation 
about the walls of said chamber on opposite 
sides of the central portion of the latter and 
adapted to discharge into the peripheral zone 
only of said chamber an aeroiorm quenching ?uid 
free from liquid components, means for supplying 
_a quenching ?uid component, under pressure, to 
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said nozzles, means for separately controlling the 
discharges through said nozzles, and means in 
cooperation with said exhaust port for slowly 
moving said quenching atmosphere ,from said 
peripheral zone over the supported annealed ar 
ticles and to said exhaust port as fresh quench 
ing atmosphere is formed in the peripheral zone 
of said chamber, said atmosphere-moving means 
and said nozzles cooperating to surround thev 
supported annealed articles substantially on all 
sides with a slowly moving, homogeneous and. 
uniform, quenching atmosphere consisting 
said aeroiorm quenching ?uid. ‘ 

0'1‘1'0 OECKL. 

of 


