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12 Claims. 
This invention relates to improvements in de 

vices used in metal treating. It is more particul 
larly concerned with improved annealing hoods 
or boxes adapted for advantageous use in the 
annealing of steel sheets of considerable width and length. 

In annealing Operations such as are carried on 
in the steel sheet and plate industry, it is the 
usual practice to stack the sheets upon a furnace 
floor and then place a heavy cast metal cover . 
over the stack of sheets. The lower edges of the 
cover rest upon the flat bottom of the furnace or 
the bottom of an annealing base. Appropriate 
sealing material, such as sand, is placed against 
the meeting parts of the cover or shell, and the 
furnace floor or the bottom of the box, to prevent 
oxidation of the sheets or other materials which 
are to be annealed. It is important, during such 
annealing operations that the materials treated 
be prevented from oxidation effects to a maxi 
mum degree. 
Such cast metal covers as have been used in 

weight, some of them weighing as much as 30,000 
pounds. They are expensive to manufacture and 
difficult to handle. In the annealing operations 
they become coated with Scale which increases 
in thickness as the cover or shell is continued in . 
use. This increases the resistance of the an 
nealing cover or shell to the transfer of heat and, 
consequently, lengthens the time for the anneal 
ing operation. It is an object of this invention 
to overcome these difficulties. 
One object of the invention is to provide an 

annealing box which will have an exceedingly low 
Weight because of the provision of a shell of thin 
sheet metal which has the property of being 
highly resistant to heat. It is a purpose of this 
invention to so support such a shell that it will 
not warp excessively out of shape, but is free to 
expand and contract within necessary limits. 
Other objects of the invention will appear as the accompanying description proceeds. 
For the purpose of illustrating the invention, 

reference will be made in the following descrip 
tion to preferred embodiments which are shown 
in the accompanying drawings. 

In the drawings: 
Fig. t is a view in the nature of a perspective 

view showing the illustrative annealing box with 
a part of the shell broken away to show the shell 
supporting framework. 

Fig. 2 is a view in the nature of a diagram 
matic view, taken on the small scale and showing 
the transverse arches, as well as the upright and 

(Cl. 263-49) 
transverse frame members at: the end of the 
frameWork. ". . . . 

Fig. 3 is a vertical section through a portion 
of the annealing box near its top, showing the 
relation of the shell to the framework along the 
edges of the roof and at the lifting lugs. . . . . 

Fig. 4 is a view in the nature of a side eleva 
tion of a part of the structure shown in Fig. 3. 

Fig. 5 is a view in the nature of a horizontal 
Section through a corner of the shell and a corner 
of the interior framework, taken on the line 5-5 
of Fig. 6. . . . . . 

Fig. 6 is a view in the nature of a partial side 
elevation showing the relationship of the shell 
to the frame members at a bottom corner of th 
box. 

Fig. 7 is a partial plan showing the relationship 
of the alloy sealing pads to the lifting lugs. 

Fig. 8 is a partial vertical section of a part of 
another embodiment of the invention. 

Fig. 9 is a partial vertical section, on an en 
larged scale, of the embodiment indicated in 
Figs. 8, 10, and 11. This view is taken on line 
9-9 of Fig. 10 of the drawings. 

Fig. 10 is a plan showing a part of the roof of 
the shell of the Fig. 8 embodiment broken away. 

Fig. 11 is a view in the nature of a vertical sec 
tion taken on a plane at right angles to the plane 
of Fig. 8. , . 

Fig. 12 is a 

to the main beam and the connector secured to 
the lugs and the beam. 

Fig. 13 is a partial plan of the embodiment 
including the structure indicated in Fig. 12. 

Fig. 14 is a partial vertical section taken on 
a plane indicated by the line f4-4 of Fig. 13. 

Fig. 15 is a partial vertical section taken on 
a plane indicated by the section line 5-5 of 
Fig. 14. 

Fig. 16 is a detailed view in the nature of an 
isometric view showing how the shell may be 
tied to the uprights and horizontals of the frame 
at various positions while still permitting the 
shell to move freely relative to the components 
of the framework. . 

Fig. 17 is an isometric view indicating a manner 
in which a modified form of the annealing equip 
ment may be made. 
The illustrative annealing apparatus includes 

a metal framework fo of relatively light weight, 
and a sheet metal shell, f2. The latter constitutes 
a substantially integral cover enclosing the sides, 
ends, and top of the framework. For the purpose 
of effecting high rates of heat transfer and for 

view in the nature of an isometric 
drawing showing the relation of the lifting lugs 
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2 
the purpose of preventing the Oxidation of the 
metal undergoing heat treatment, the shell is 
preferably gas tight. Furthermore, and in the 
interest of economy of heat treating operations, 
the metal of the shell is very thin. The shell is 
not self-supporting. It requires the support of 
the framework to maintain it in the desired form 
during the use of the apparatus. 

Preferably, the shell 2 is Secured to the frame 
work O. Only around the perimeter of the latter 
and at its base. Such Securement is preferably 
effected by welding, and such securement is 
necessary in drder that the annealing box may 
be capable of being transported into and out of 
its operative position, with facility. In the use 
of the illustrative equipment, metal sheets to be 
heat treated are stacked on a furnace floor and 
an annealing box is lowered over the stack of 
sheets. Sand or other sealing material is placed 
around the lower edges of the box, and the 
furnace enclosing the box is prepared for opera 
tion. Its burners are turned on and impinging 
flames contact the shell of the box. The thin 
shell begins to expand, and since it is in a large 
part free to move independently of the frame 
work, little or no strain is set up in the frame 
work by the expansion of the shell. The shell 
expands in all directions, thus leaving the frame 
to approach the annealing temperatures of the 
charge without appreciable restriction. As the 
framework comes up to annealing temperature, it 
takes up the differential expansion and remains 
at annealing temperatures during the heating of 
the charge. 

After the annealing operation has been carried 
on for sufficient length of time, the box is with 
drawn from the furnace. Air at atmospheric 
temperatures immediately contacts with the 
shell, and inasmuch as the latter is relatively 
thin, little warpage results from the rapid cooling 
of the outer face of the shell while the inner face 
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of the shell remains at temperatures . Several 
hundred degrees higher. As the shell cools down 
it contracts more rapidly than the supporting 
framework. Hence, provision for the consequent 
relative movements of the shell and the frame 
work must be made. To avoid high strains in 
the shell during this stage of the use of the 
equipment, some portions of the shell are bent . 
or bowed to provide suitable clearances at either 
end of the box, and preferably, along the junc 
tures of the roof portion of the shell with its 
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sides and ends. Such an upright bowed portion 
is shown at 4 in Fig. 5 at the juncture of the 
side wall 6 and the end wall 8. In Fig. 3 there 
is shown a horizontal bulge or bowed portion 20 
at the junction of the roof portion 22 and the 
side wall f6. The structure of the framework 
fillets 24, adjacent the bowed portions 20 is also 
Such as to add to the desired clearances. These 
fillets are recessed away from the bowed portions 
20, as clearly indicated at 26. Along the junc 
tures of the roof portion 22 with the end walls 
8, the inclined inverted channels 30 are formed 
in the shell for similar clearance purposes. 
The framework for the illustrative equipment 

includes a main beam 32 extending along the 
roof of the box. When the box is to be moved 
from one position to another, it is lifted by the 
attachment of some lifting means to lifting lugs 
indicated generally at 34. As shown, these lift 
ing lugs consist of bars or plates 36 and 38 welded 
to the beam 32 on opposite sides thereof. They 
extend up through openings 40 in the shell and 
are preferably joined and enclosed at their upper 

four hours. 

2,152,188. 
ends by metal parts made of an alloy of high 
resisting properties. These parts include the 
cover 42, sleeve 44, and the corrugated pads 46. 
The latter are corrugated, and spaced from the 
roof of the shell parts 48 as shown in Fig. 3 
of the drawings in order to afford sufficient clear 
ance for relative movements of the shell and the 
framework under different temperature condis 
tions. The pads 46 are preferably welded to the 
roof portions 48 by means of an endless weld 50. 
The drawings indicate the cross beams 52 and 

54 extending in opposite directions from the maln 
beam 32, and at right angles thereto. These 
cross beams are maintained in their desired re 
lationship by struts 56 and 58. The latter are 
preferably welded to the cross beams. 
The roof of the box is Supported by Spaced 

uprights 60 and 62, and these uprights are main 
tained in their operative positions by base mem 
bers 64, and 66 and struts 68, all of these parts 
being preferably united by welding. 
Along the sides of the box the cross beams 52 

are preferably joined to the uprights 60 and 62 
by the recessed fillets 24. The latter are main 
tained in their operative positions by the struts : 
70 and T2. 
As indicated in Fig. 4 of the drawings, the 

framework, and hence the entire box, is rigidified 
by constructing the fillets 24 of material which 
is somewhat thicker than the cross beans 54 and 
the uprights 60. Preferably, the ends of the 
fillets are tapered down to the thickness of the 
uprights and the cross beams for promoting ef 
fective welding of these parts together. 
One important advantage of the illustrative 

annealing equipment over the heavy cast steel 
annealing boxes which have heretofore been used 
is that it takes a much shorter time to bring 
the illustrative box and its charge up to anneal 
ing temperature. The heating cycles of the an 
nealing operation may, by the use of the illus 
trative equipment, be reduced as much as twenty 

This also involves a material saving 
in the amount of fuel required in each annealing 
cycle. Also, because of the low Weight of the 
illustrative equipment much less power is re 
quired to handle it, transporting it to and from 
itS operative position. 
The lifting lugs of the embodiment indicated 

in Figs, 12, 13, and 14 are arranged so as to 
Slidably grip the upper flanges of the main beam 
80. In this embodiment, the latter is, for light 
neSS Of construction, as well as for co-operation 
with the lifting lugs, in the form of an I-beam. 
The relation of the lifting lugs 82 and 84 to the 
beam 80 is particularly well shown in Fig. 12 of 
the drawings. The upper flange 86 of the beam 
80 is received within opposed slots or grooves 88 
and 90 of the lifting lugs. The latter may have 
their lower portions 92 and 94 bent back to form 
these grooves. 
The connector 96 is positioned above the beam 

80 and is parallel therewith, as shown. In Fig. 12 
the connector is indicated as a bar rigidly con 
nected at its ends to the lifting lugs 82 and 84. 
Intermediate its ends this bar is rigidly secured 
to the flange 86 of the bar 80, and this may be 
accomplished through the intermediacy of the 
weld 98. This construction prevents excessive 
stresses during the moving of the annealing 
equipment to and from its operative position, 
and prevents disruption of the shell by these 
moving operations. It also maintains the proper 
positioning of the lugs 82 and 84, during all 
thermal conditions. 
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2,152,188 
The embodiment illustrated in Figs. 8, 10, and 

11 of the drawings is somewhat similar to that 
indicated in Figs. 12, 13, and 14, but the former 
includes a tubular connector rigidly secured to 
lifting lugs 102 at its ends and welded at its mid 
portion to the main beam 04, as indicated at fos. 
With this construction the shell flo may be 
welded to the tubular connector. The purpose of 
using the latter is to provide a lightweight con 
struction that will rapidly reach approximately 
the same temperature as the shell and still be 
rigid enough to maintain the correct position of 
the lifting lugs throughout the temperature range 
of the shell. This connector, of course, also pre 
vents the lifting lugs from moving toward each 
other during the lifting operation, but this latter 
function also applies to the connector 96 of the 
Fig. 12 embodiment. 
The lifting lug 102 of the Figs. 8-11, inclusive, 

embodiments is preferably of the same construc 
tion as the lugs 82 and 84 previously described, 
but it is shown sheathed with the same light 
weight alloy sheet metal which forms the shell 
10. This sheathing is indicated at 2 in Fig. 9. 

The lower part of each lug is shown as extending 
through an opening in the shell O. The latter 
is reinforced around these openings by a plate 

4, preferably welded to the shell around its 
perimeter at 6 and welded to the lug and to the 
sheathing 2 as indicated at 8. This plate 
may be also welded to the tubular connector 00. 
The latter is shown as extending between spaced 
portions of the plate, in Fig. 8. This figure also 
illustrates the sections of the shell to as con 
tacting with the connector 100, to which they are 
rigidly secured. 

Reverting to the embodiment illustrated in 
Figs, 12, 13, and 14, the bar 96, between the lugs 
82 and 84, is preferably sheathed by a lightweight 
alloy metal of the same material as the shell 20. 
This sheathing is indicated at 122 in Fig. 15 of 
the drawings, and is preferably welded to the shell 
as indicated at 24. The lugs 82 and 84 extend 
through openings in the shell 20 and the shell is 
reinforced around each lug by a plate 26 which 
preferably closely fits against the lug. This plate 
is welded along its outside perimeter to the shell 
20 as indicated at 28, and around its inner 

perimeter it is welded to the contiguous lug as in 
dicated at 30. Each plate preferably abuts 
against the opposite sides of the connector bar 96 
and is welded thereto. . . . 

At various points on the illustrative structure 
the shell may be tied to the elements of the frame 
work by clips 32. These are well indicated in 
Fig. 16 of the drawings where they are shown 
1ooped around a frame member 34 and having 
angularly bent bases 36 and f38. The latter 
are preferably secured to the shell f20 by welding 
and it is within the scope of the invention that 
the upper and lower parts f40 and 42 of each 
clip are Spaced apart a distance much greater 
than the thickness of the associated frame mem 
ber 34. Thus, the portion of the shell 20 ad 
jacent the frame member 34 may move, within 
limits, in any direction relative to the framework 
member without imposing any stresses whatever 
in the shell. In spite of any such movements the 
shell may not move too far away from the frame 
Work. It cannot collapse or buckle, and it is gen 
erally maintained in its operative position, com 
pletely enclosing the framework. 

Fig. 17 of the drawings indicates a different 
manner of holding the shell in Operative relation 
to the base rails of the framework. In this emi 

\ guideway 52. 

3 
bodiment of the invention the shell 42 envelopes 
a framework similar to that shown in other fig 
ures of the drawings, and the shell is of similar 
construction as to the kind and gauge of the 
metal employed. The shell, however, is not di 
rectly-welded to the base rails of the framework. 
Fig. 17 shows a section of a base rail formed by a 
channel 44 which has a guide bar 46 welded 
thereto, as shown. The latter has a lower flange 
48 offset from its upper flange 150 to form, with 
the flange 45 of the channel 44, a guideway 52. 
The shell 42 has an inwardly and upwardly 
turned marginal flange 54 received within this 
guideway. The guidebar 46 is preferably joined 

"... with the base rail by the weld 56. 
When the shell 42 is subjected to a tempera 

ture variation different from that of the sup 
porting framework, the flange 54 of the shell 
may freely move upwardly or downwardly with 
respect to the base rail 44, but the construction 
is such that this flange always remains in the 

The Shell is thus maintained in 
Operative relation to the base rails of the frame 
Work at all times. 
When the Fig. 17 construction is employed, the 

uprights of the framework may be readily united 
with the base rails so as to form a strong and 
rigid framework. Fig. 17 shows one of the up 
rights 58 as having its lower end reduced in 
width, and tightly received within the channel of 
the base rail 44. This reduced lower end is pref 
erably Welded to the base rail on both sides of the 
upright or vertifical bar 58. A part of one of such 
Welds is indicated at 60. . . . . . . . 
While the invention has been described with 

reference to the particular embodiments shown 
in the accompanying drawings, it is to be under 
stood that the invention is not to be considered 
as limited to all of the details illustrated. It is 
rather, of a scope, commensurate 

Having described our invention in the manner 
prescribed by law, and particularly section 4888 
of the revised statutes, we further clearly set forth 
the invention in the following claims. 
We claim: . . . . ..." 
1. An annealing box comprising; in combina 

tion; a shell supporting framework including base 
rails, a series of inverted U-shaped frame mem 
bers including cross beams and uprights spaced 
longitudinally of and connected to the base rails, 
and a main top beam connecting said cross 
beams; and an inverted U-shaped thin metal 
shell having its lower edges welded to the base 
rails and its top portion secured by welding to the 
main beam and its portions intermediate the 
base rails and main beam being unsecured to the 
framework So as to permit'substantially free ex 
pansion of the shell relative to the frame. 

2. In annealing equipment, base rails, a series 
of inverted U-shaped structures including cross 
beams and uprights spaced longitudinally of and 
connected to the base rails, a central main beam 
connecting Said cross beams and uniting them 
to form a lightweight metal supporting frame 
work, an inverted U-shaped metallic shell con 
structed of thin sheet metal and having its lower 
edges welded to the base rails and its upper por 
tion secured by welding to the main beam and 
its portions intermediate the base rails and the 
main bean being unsecured to the framework 
So as to permit Substantially free expansion of the 
shell relative to the framework, said framework 
being provided with lifting lugs rigidly secured 
thereto and extending through openings in the 

with the scope, 
of the sub-joined claims. : : - - 
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bination, a lightweight metallic framework in 
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shell, and flexible means uniting the lugs and the 
shell so as to permit movement of the shell with 
reference to the lugs while maintaining a gas 
tight encasement. 3. Annealing equipment of the type shown, 
comprising, in combination, a lightweight me 
tallic framework including a main beam, a thin 
sheet metal shell enclosing the framework, means 
for holding the shell in operative position rela 
tive to the framework without imposing any ex 
cessive strains due to the different operative 
thermal ranges of the framework and the shell, 
lifting lugs slidably engaging the main beam, a 
metallic connector parallel with the main beam 
and rigidly connected at its ends with the lifting 
lugs, means for rigidly securing the connector to 
the main beam at a position between the lifting 
lugs, and means for uniting the shell with the lift 
ing lugs in gas-tight relationship. 

4. Annealing equipment of the type shown, 
comprising, in combination, a lightweight me 
tallic framework including a main beam, a thin 
sheet metal shell enclosing the framework, means 
for holding the shell in Operative position relative 
to the framework without imposing any excessive 
strains due to the different operative thermal 
ranges of the framework and the shell, lifting 
lugs slidably engaging the main beam, a tubular 
metallic connector parallel with the main beam 
and rigidly connected at its ends with the lifting 
lugs, means for rigidly securing the connector to 
the main beam at a position between the lifting 
lugs, and means for uniting the shell with the lift 
ing lugs in gas-tight relation. 

5. Annealing apparatus, comprising, in com 

cluding a main beam, a thin sheet metal shell 
enclosing the frameWork in a telescoping relation 
ship, means for holding the shell in operative 
position relative to the framework without in 
posing any excessive strains due to the different 
operative thermal ranges of the framework and 
the shell, lifting lugs slidably engaging the main 
beam, a metallic bar parallel with the main beam 
and rigidly connected at its end with the lifting 
lugs, means for rigidly securing the bar to the 
main beam at a position between the lifting lugs, 
and means for uniting the shell with the lifting 
lugs in gas-tight relationship. 

6. In a metallic structure, a lightweight me 
tallic framework, a lightweight metallic gas-tight 
shell construeted of thin sheet metal and tele 
scoped over the framework So as to enclose it, 
lifting means for transmitting lifting forces from 
positions exterior of the shell directly to the 
framework without imposing excessive stresses on 
the shell, means for holding the shell in its en 
closing position while permitting it to be sub 
jected to different temperature ranges, and flex 
ible closure means completing a gas-tight seal 
around the lifting means while permitting the 
shell to move relative to the lifting means under 
the influence of temperature changes. 

7. Annealing apparatus, comprising, in com 
bination, a lightweight metallic framework includ 
ing a main beam, a thin sheet metal shell en 
closing the framework, clips embracing the 
framework members for holding the shell in op 
erative condition relative to the framework with 
out imposing any excessive strains due to the 
different operative thermal ranges of the frame 
Work and the shell, lifting lugs, and means for 
uniting the shells with the lifting lugs in gas-tight 
condition. 

2,152,188 
8. In annealing apparatus, a lightweight me 

tallic framework including a main beam and 
channeled base rails, a thin sheet metal shell en 
closing the framework in telescoping relation 
ship, and means for holding the shell in opera 
tive position relative to the framework without 
imposing any excessive strains due to the differ 
ent operative thermal ranges of the framework 
and the shell, said means including guide bars 
Welded to the base rails and having portions 
Spaced therefrom to form a guideway circum 
scribing the framework and receiving an up 
turned portion of the lower edge of the shell in 
such a manner that there may be relative mo 
tion of this upturned edge with respect to the base 
rails and the guide bars. 

9. In annealing apparatus, a lightweight me 
tallic framework including a main beam and 
channeled base rails, a thin sheet metal shell 
enclosing the framework in telescoping relation 
ship, and means for holding the shell in operative 
position relative to the framework without im 
posing any excessive strains due to the different 
operative thermal ranges of the framework and 
the shell, said means including a guideway cir 
cumscribing the framework and receiving a flange 
in such a manner that there may be relative mo 
tion of the shell with respect to the base rails. 
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10. In annealing apparatus, a lightweight me 
tallic framework including a main beam, and 
channeled base rails, a thin sheet metal shell en 
closing the framework in telescoping relation 

30 

ship, and means for holding the shell in opera 
tive position relative to the framework without 
imposing any excessive strains due to the differ 
ent Operative thermal ranges of the framework 
and the shell, said means including a guideway 
circumscribing the framework and receiving an 
upturned portion of the lower edge of the shell 
in such a manner that there may be relative mo 
tion of this upturned edge with respect to the 
base rails and the guide bars. 

11. Annealing equipment of the type shown, 
comprising, in combination, a lightweight me 
tallic framework including a main beam, a thin 
sheet metal shell enclosing the framework, frame 
work engaging clips for holding the shell in opera 
tive condition relative to the framework without 
imposing any excessive strains due to the different 
operative thermal ranges of the framework and 
the shell, lifting lugs slidably engaging the main 
beam, a metallic connector parallel with the main 
beam and rigidly connected at its ends with the 
lifting lugs, means for rigidly securing the con 
nector to the main beam at a position mid-way of 
the lifting lugs, and means for uniting the shell 
With the lifting lugs in gas-tight condition. 

12. Heat treating equipment comprising a me 
tallic framework including upright side members 
and connecting roof members, a lightweight 
rolled metal shell constituting a unitary gas 
tight enclosure for the framework, said shell 
including a channelled portion, and means around 
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(6) 

the framework and co-operating with the chan- . 
nelled portion to hold the shell in operative rela 
tion thereto without imposing excessive strains 
due to the different operative thermal ranges of 
the framework and the shell, said means includ 
ing a peripheral element received in the chan 
nelled portion in such a manner that there may 
be relative sliding motion between said shell and 
the frame. 

JAMES FLETCHER. 
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