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This invention relates to improvements in the 
art Of heat treating metal for iargely eliminating 
discoloratioi) and increasing ductility, and has 
as its essential object the material improvement 
of tile gi"Oduct as corinpared with that Secured 
by Standard practice. 

Under Standard practice, it is customary to 
enclose work to be annealed in a housing com 
no:nly referred to as an annealing pot and to 
introduce the pot into a furnace where it with 
the enclosed work is raised to the requisite tem 
perature aid Zinaintained at Such temperature for 
the necessary period of tiiie for effecting an 
nealing, both the temperatuire and time varying 
3CCOrding 50 the character, individual bulk of 
the Work, and other controlling factors. After 
the lieating Operation, the pot is immediately 
Withdra Wr from the furnace and allowed to 
Stand in the open air for a sufficient time for 
Cooling before the work is removed. It is known 
to be desirable to avoid access of air to the Work 
during Cooling, and, to this end, it is standard 
practice to provide a seal of conminuted ma 
terial, Such as iron filings, located along the line 
of jointire between separable parts of the an 
inea.iing housing, and, after the housing and its 
contained WOik have been renoved from the . 

to the Work While cooling by 
neutial gas into the housing under introducing a 

pressure Sifficient to penetrate the seal from the 
interior aid to Work out through the seal against 
onceining air pressure. Such proposed method 
has not been Successful in avoiding oxygen dis 
coloration and carbon deposits which practically 
invariably OCCU as an expected result, and 
Which SioW that some air and possily other dis 
coloration agentS have found access to the in 
te:io of the annealing housing in Sufficient guan 
tity to enable coibustion to release carbon from 
the natural gaS. in Suich proposed method of 
introducing gas Under pressure to the interior of 
the pot during cooling, it has been the practice to 
inseit tubes through the conninuted Seal, and 
wihile I am not fully informed as to all the detri 
mental action occuriting incident to disturbing 
the Seal, I have observed in addition to the car 
bon deposits and oxygen discoloration of the work 
a Substantia iii hit to the degree to which the 
Work will diaW, that is, its ductility is inited. 
he ductility is greater and the discoloration less 

When the neutral gas under pressure is intro 
duced and caused to percolate outward through 
the comininitid Seal during the cooling opera 
tion than when no gas is used, and I conclude, 
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therefore, that the provision for internal pressure 
acting outwardly aids in excluding air from 

ceSS to the cooling work but does not goialetely 
LCCseed, and a certain arount of air and other 

oloration agents find their way into the hous 

e a 
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carrying cut the present invention Superior 
results are obtained, and a ductility of the work. 
is secured far exceeding that heretofore known, 
due to the charafeter of the treatment Winic in 
Ciudes avoiding disturbance of the Seal of the 
antealing housing, and at the same tine effective 
iy precluding entrance of air or other discolora 
tion agents to the housing without introduction 
of gas directly into the housing. 
Among the various objects in view, some of 

which will be hereinafter pointed out and others 
become apparent, is the very material increase in 
ductility of the neal Work annealed; a Substantial 
decrease in the Cost of production, and a naarked 
improveinent in the surface appearance and con 
dition of the treated work. 
With these and other, objects in view, the in 

vention comprises the art of annealing metal 
work while practically wholly precluding access 
of discoloration-producing agents to the interior 
of the work-containing housing during cooli 
f the work after the annealing thereof, and in 

volves certain novel steps and combinations of 
steps as will hereinafter be set forth and subse 
quently pointed out in the appended cisins. 
As the art or process will best and most readily 

be understood by a specific illustration, the same 
will be described with reference to the operation 
of a physical structure with the understanding 
that such structure is only an illustrative embodi 
inheint to which the art is not limited, aid, to that 
end, reference is had to the accompanying draw 
ing in Which,-- : .. 

Figure 1 is a fragmentary plan view of a fur 
nace and work-containing housing of the type 
to which the present invention appertains. 

Figure 2 is a transverse section of the housing 
detached and taken on the plane indicated by 
line 3-2 of Figure 1, the parts being seen on an 
enlarged scale. 

Figure 3 is a top plan view of the parts seen 
in Figure 2, parts of the cover angle for the gas 
ipe being broken away. - 
Figure 4 is an enlarged, detailed, fragmentary 

section similar to a part of Figure 2. 

espite Such pressure of the gas from Within. . . 
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Figure 5 is a further enlarged, detailed, frag 
mentary elevation of the gas pipe and cover angle 
detached. 

Referring to the drawing by numerals, 1 indi lii) 
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withdrawn from the furnace for cooling. 

2 
cates any well known or standard type of anneal 
ing furnace having the usual ball or roller tracks 
2 for facilitating novement of a tray 3 thereon 
into and out of the furnace 1. The tray 3 is of 
Standard construction well knoWn in the industry, 
and is preferably provided with guiding grOOveS4, 
4, for receiving the balls or like rollers 2 SO aS 
to direct movements of the tray 3 and allow the 
tray to be moved readily into and out of the fur 
nace. The tray 3 is formed With upstanding 
flanges 5 bordering the complete margin of the 
tray so as to provide a relatively deep receptacle. 
It is standard practice to place work, such as 
indicated at 6, 6, on the tray 3 which forms part 
of the housing for the Work, and to complete the 
housing by covering the work with a hood 7 Which 
is commonly referred to in Shop pairlance as a 
“pot'. The pot 7 and tray 3 are ordinarily heavy 
castings and it is standard practice to place a bed 
or Seal 8 of comminuted material, Such aS iron. 
filings or sand, on the upper surface of tray 3 all 
about the Work 6 before the pot 7 is lowered into 
the space Surrounded by the flange 5, and the 
margins at the open under face of the pot rest 
in and cause the sand to be compact and to pro 
wide a Sea against access of air to the WOik 6. 
It is also common practice, after the pot has been 
lowered over the work to enclose the Saime and 
to rest on the sand bed 8 to further guard against 
ingress of air by packing Sand at 9 all about the 
lower portion of the pot 7 outward to the flainge 
5 until the Space between the pot and flange is 
completely filled and effectively tamped. 
According to the present invention, however, 

I do not completely fill the said space but prefer 
to leave about one-third of the Space unfilled; 
that is to say, with a tray 3 having a flange 5 
often inches in width. I would recommend filling 
the Space within fainge 5 and about the pot 7 
for a height of about six inches, although some 
variation in the height is, of course, allowable, 
and the fill innay vary from five inches to Seven 
inches, more or less. At all events, there should 
be left room enough below the plane of the up 
per edge of the fiange 5 to accommodate the 
parts to be inserted therein as now to be de 
Scribed. But for the fact of failure to coin 
pletely fill the space between pot 7 and fange 
5 and the fact that no tube is inserted through 
the seal 8, so that the Seal 8 remains undis 
turbed, the parts are introduced into the fur 
ance 1 as in standard practice, and the Work 
6 is subjected to the annealing temperature as 
required according to the work being treated. 
For low carbon steel rolled strips, a temperature 
of from 400 to 1600 F. may be raintained 
for about sixteen hours. Naturally, the tempera 
ture and time Willi Vary according to the bulk of 
material to be annealed, and it is not my ob 
ject to suggest any Variation from the standard 
practice so far as time and temperature of treat 
nent are concerned. My first departure from 
standard practice consists in Omitting the tube 
customarily Supplied to introduce gas under pres 
Sure to the interior of the housing made up of 
pot 7 and tray 3. Such a tube is commonly 
inserted through the sand seal before the hous 
ing is introduced into the furnace 1, and gas 
under pressure is connected to the tube and dis 
charged therethrough as SOOn as the housing is 

The 
gas used in Such standard practice invariably 
contains moisture, and while it has been pro 
posed and attempted to eliminate the moisture 
by heating the gaS and paSSing it through a 

1,921,934 
carbon bed for absorbing the moisture, I am uIl 
aware of any instance where all of the moistule 
has been successfully eliminated, and, therefore, 
the gas which is thus introduced in Standard 
practice into the housing carries with it certain 
elements destined to injuriously affect the work 
6. It is true, of course, that before the use of 
the introduced gas the results Were much poOi 
er than obtained by the use of the gas, and it has 
been popularly Supposed and is probably true 
that the supply of gas under preSSure Within the 
housing largely protects the Work 6 against in 
gress of air through the sand seal during the 
cooling operation, both because of the presence 
of the gas under pressure and because the pres 
sure on the gas is great enough to cause it to 

90 

penetrate the Sand and act as a reagent against 
the ingress of air. But notwithstanding the 
Superior results of the standard practice of the 
use of natural gas or like gaS under preSSL'e in 
the housing as compared with resultS previously 
obtained without the gas, the resultS Secured by 
the use of the gas are far from perfect and leave 
much to be desired both because of Surface dis 
coloration, carbon absorption, and Irelatively low 
degree of ductility resulting in the Work when SO 
treated. 
According to the present invention, no gaS is 

introduced directly into the housing, and the 
Sand Seal 9 is maintained undisturbed. After 
the housing aaS been Subjected to the correct 
temperature for the proper period of time with 
in furnace 1, it is moved out along the track 
2 and allowed to stand the necessary time for 
cooling down. However, according to the pres 
ent invention, as quickly as practicable after the 
Withdrawal of the housing fron the furnace , a 
gas coil is located in the Space Surrounded by 
the fiange 5 outside of pot 7 and gas Similar to 
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that above described is delivered through open- i. 
ings in the gas coil. The coil inay consist of 
One or more layers of pipe and may and pref 
erably will be covered with sand. As seen in 
the accompanying dra Wing, the gaS coil pref 
erably consists of a pips 10 Winich, for facility of 
assemblage and removai, is divided up into two 
Sections, one occupying one-half and the other 
the other half of the Space about pot 7 below 
the upper margin of fange 5. Pipe 10 is pro 
vided with jet openings 11 in Sufficientinumber 
to insure a uniform distribution of gas about 
the part 7. An angle plate baffle 12 is pref 
erably arranged above pipe 10 and Spaced there 
from, aS by Supporting lugS 13, 13, resting on 
pipe. 10 and fixed to angle plate 12. The angle 
plate 12 serves as a bafile and the jets 11 cause 
the gas to be projected within the angle of the 
plate 2 and to be Spread by the plate toward 
both sides of the space in which the parts ap 
ear. Thus, the discharging gas envelopes the 

entire area, Surrounding pot 7 and enclosed by 
fange 5 beneath the upper edge of Said flange. 
I prefer to place loose sand on top of the baffle 
or angle 12 and to fill the Space above said 
angle to the level of the flange 5. A sufficient 
amount of Sand should be introduced above baf 
fe 2 to insure against being blown out by gas 
pressure, and to aid in the distribution of the 
gaS acroSS the Space between the pot 7 and the 
fange 5 so as to resist air pressure tending to 
cause Seepage of air to Ward the interior of the 
pot. The pipe Or coil 10 is located in proper 
position, as described, as quickly after the re 
moval of the WOrk-containing housing from the 
furnace 1 as practicable, and the gas is turned 
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on so as to provide a gas seal Supplementing 
the sand seal 8. Of course, the high tempera 
ture of the surrounding parts will cause igni 
tion of the gas, but that does not prevent the 
action of the gas in suppleinenting and protect 
ing the seal. Furthermore, the pressure caused 
by the gas, whether ignited or not, is generally. 
upward and is sufficient to counteract or pre 
vent tihe tendency of air to seek access througin 
the Seal 8, and, therefore, the cooling of the 
work 6 progresses to completion without the 
presence of air or of carbon-forming Substances 
within the housing, except such as may be pres 
ent from the lubricant used in rolling, a nd it 
is preferable, when best results are to pe Secured, 
to employ as the rolling lubricant a non-car 
bonaceous fiuid. However, as the treatment of 
metal, and particularly iron and steel, When 
rolled by a non-carbonaceous vehicle as a lu 
bricant, is the Subject of a separate invention 
which I have produced and on Winich I propose 
to file a patent application, and since effective 
results may be secured by the present invention 
notwithstanding the presence of a Sinall annount 
of carbonaceous rolling vehicle on the Work, fur 
ther consideration of the treatment of the Work 
prior to its introduction into the annealing hous 
ing is not here required. It may be noted, how 
ever, that carbon spots are always likely to OC 
cur on the surface of any work annealed after 
having been rolled with the aid of the usual oil 
or like carbonaceous vehicle, unless the Surface 
of the work is wiped or otherwise effectively 
ceased before the Work is Subjected to al 
nealing. 

It should be understood, of course, that the 
present improved art is effectively available in 
the treatment of ainy metal requiring anneal 
ing, but is especially effective with rolled iron 

5 5 

5 

and steel, and I have observed a very marked 
difference and Superiority in the aminealed prod 
3t when treated according to this invention aS 

distinguished from the standard practice, which 
Sup9riority includes Superior Surface conditicins 
and appearance and a very Substantial increaS& 
in ductility. 
The tirine for cooling, of course, Wii vary With 

different conditions and bulk of Work and Size of 
the pot, and I have observed that work which 
has been in the firl ace fron sixteen to twenty 
hours in a leiatively Small pot, say five-ton ca 
acity, Will ordinarily require frolin twenty-four 

to forty hours for cooling, and the gas should 
benhaintained under pressure and Supplied to the 
pipes 13 constantly until the cooliing operation 
has been completed, and the operator is ready 
to lift the pot ... ihe degree of pressure for 
the gas Will be. Substantially the Sane as that 
heretofore einployed for introduction of gas to 
the interior of the pot 7 and should sufficiently 
exceed an atmosphere to provide effective dis 
charge of the gas for the suppleinenting sealing 
action above indicated. It should be observed 
also that while a single pipe line 10 is shown, a 
plurality of Such pipes Superimposed inay be am 
ployed as additional precaution for preventing 
access of air through Seal 8. 

It is, of course, well known that during cool 
ing of the work, the tendency to form a vacuum 
Within the pot Creates a Suction, or, in other 
words, creates an unbalanced condition relative 
to a tinhospheric piressure. It is my theory that 
the present, invention effectively precludes access 
of air by the reactive force of the discharging 
gas; and it is entirely possible, even probable, 

3 
that portions of the gas discharged from pipe 
10 find their Way through the coininninited seal 
into the got, but it is not my intention according 
to the present invention to directly introduce the 
gas to the interior of the pot. It should be ob 
vious that any fas finding its way into the pot 
will not injuriously. effect... the contained Work 
because the intense heat of the comminuted na 
terial forming the Seal through Which the gas 
in List gaSS, and also the intese heat of contigul 
ous parts of the pot aind-tray Will free the gaS 
froin discoloration agents and render it a neu 
tral gas So far as action on the contained Work 
is concerned. In the operation of the apparatus 
described, when the pot is initially iowered over 
the work, a certain amount of air and other 
discoloration agents aire liable to be present with 
in tie pot, and Soie of then remain even after 
the heating operation. During the heating op 
eration, expansion of contained air and moisture 
causes the eiiimilation of a large proportion of 
the thus contained discoloration agents by seep 
age through the comminuted seal even though 
no other exit is provided, so that, when the pot 
is removed froii the furnace, oily a comparatively 
Sinal armount of discoloration agentS remains, 
and the discoloratioi) resulting tierefroii is neg 
ligible, Inanifesting itself usually in the form of 
blued edges. 'ihe balance of the work and fire 
quently a large portion of the edges are abso 
lutely oright and free from discoloration. 
While the Seal for the housing has been illus 

trated and described as located at the bottom 
or lower portion thereof and as being forme 
of Sand, iron filings or like continuated nate 
rial, it is Well known and common practice to 
construct annealing housings with the Seal at 
the top or otherwise located, and the present in 
vention is equally applicable to seals so located 
and also to seals made of other materials than 1. 
those Stated. 

ihe gaS Connoinly e2iployed by me is nat 
ural gas, but produceir gas is also available, and 
2.ny other gas may be used which is either neu 
tral or which will become neutral from the ac- 1. 
tion of the heat to which it will be subjected as 
it paSSes into and through the comminuted seal. 
This application is a division of my co-pending 

application filed December 2nd, 1929, Serial No. 1. 
411,179, and covering improvements in anneal 
ing apparatus, since patented October 7, 1930, 
Patent No. 1,777,978. 
What is claimed is:- 
1. In the art of an:healing metal work, heat 

treating the work in a container sealed against 
entrance of discoloring agents to the work, cool 
ing the Work in the container in air, and treat 
ing the Seal during the cooling operation with a 
gaSeous agent to preserve the container against; 
entrance of discoloring agents. 

2. in the art of annealing metal work, heat 
ti'eating the metal work in a container, cooling 
the container and work in air, initially sealing 
the container against entrance of discoloring 
agents, and Suppleinentally sealing the initial 
Seal with a gaseous agent. 

3. In the art of annealing metal work, heat 
treating the raetal work in a container, cooling 
the container and work, initially sealing the con 
tainer against entrance of discoloring agents, 
Supplying fluid to the initial Seal as a supplemen 
tal Seal, and discharging the sealing fluid within 
the naterial of the initial Seal. 

4. In the art of annealing imetal work, heat 
treating the metal work in a container, cooling 
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4. 
the container and work in air, initially sealing 
With comminuted material the container against 
entrance of discoloring agents, and Supplemen 
tally sealing the initial seal with a gaseous agent 

5. In the art of annealing metal Work, heat 
treating the work in a container sealed against 
entrance of discoloring agents to the Work, Cool 
ing the work in the container, supplementing the 
seal at or prior to the beginning of the cooling 
of the work, and Supplying to within the body of 
the Seal a fluid sealing agent during cooling of 
the work. 

6. In the art of annealing, Sealing work in a 
housing, raising the Work to ar. Ennealing ten 
perature for the requisite time for annealing, 
exposing the housing to cooling in air and thus 
cooling the work, and supplying gas to the seal 
at an exterior portion thereof sufficiently for 
guarding the seal against ingress from the at 
mosphere. 

7. In the art of annealing metal Work, enclos 
ing Work in a housing having Spaced parts, 
locating a Seal Sealing Said Spaced part, raising 
the housing and Work to the requisite tempera 

1,921,934 
ture for the requisite time for annealing, cooling 
the housing and Work, and discharging gas into 
the space between the parts of the housing adja 
cent the Seal during Such cooling. 

8. In the art of heat treating metal in an en 
closure, the steps of cooling heat treated metal 
in Such enclosure, and jetting gas across air 
intake approaches to the interior of the en 
closure during the cooling action. 

9. In the art of heat treating metal in an 
enclosure, the steps of cooling heat treated metal 
in Such enclosure, guarding the enclosure by a 
comminuted Seal, and jetting gas within the 
Seal across air intake approaches to the interior 
of the enclosure. 

10. In the art of heat treating metal in an 
enclosure, the steps of cooling heat treated metal 
in Such enclosure, guarding the enclosure by a 
comminuted Seal, and jetting gas within the body 
of the seal and deflecting the gas within the seal 
across air intake approaches to the interior of the 
enclosure. 

IESTER, L. LEWIS. 
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