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METHOD OF AND APPARATUS FOR HEAT TREATMENT.

Application filed April 27, 1921. Serial No. 464,872.

To all whom it may concern:

Be it known that I, Wirraiam J. HArRis,
Jr., a citizen of the United States, residing
at New York city, in the county of New
New York, have invented
certain new and useful Improvements 1n
Methods of and Apparatus for Heat Treat-
ment, fully described and represented in the
following specification and the accompany-
ing drawing, forming a part of the same.

secure uniform heating about the
periphery of the article under treatment.
The invention comprises
in the article to be heated is surrounded by
a whirling body of hot gases. The whirling
movement of the gases about the article

serves to make the heating of the article

uniform about the periphery of the article.

" The method may be carried out so as to heat
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the article uniformly throughout its length
or to heat different zones of the article to
different temperatures while securing a uni-
form temperature in each zone. _
- The apparatus by which the method 1s car-
ried out comprises
ing chamber in which the article 1s placed
and provided with means for supplying hot
oases to the treating chamber and causing
a whirling motion of these gases in the treat-
ing chamber about the object. o
While the invention may be carried out 1n

various different types of furnaces and ap-

plied to treatment of various different ar-

ticles, I have, for the sake of illustration,
shown in the drawings a type oi furnace
which has heretofore been used in treatment
of projectiles. In the drawings:

Fig. 1 is an elevation sectioned upon the
line 1—1 of Fig. 2; and ' o

Fig. 2 is a plan view sectioned upon the
line 2—2 of Fig. 1. - _

The furnace illustrated in the drawings is
cylindrical and its side wall 10 may be com-
posed of firebrick covered by a layer of in-
sulating material 11 and a metal shell 12.

Within the chamber formed by the side wall

10 is an inner wall 13 which extends from

the bottom to the top of the furnace and di-

vides it into an outer annular chamber and
an inner cylindrical chamber. Burners 14
are provided set in the outer wall to dis-
charge into the annular chamber.

the burners 14 is provided with an outlet

‘tangential to its outer wall.

q method where-

a furnace having a treat-

Each of

‘opening or nozzle 15 opening into a passage

16 which opens into the annular or com- -
bustion chamber in a direction substantially =

_ The arrange-
ment of the nozzles 15 and passages 16: re-

60

sults in causing a whirling motion of the
burning gases in the annular ‘combustion

chamber. -

~ In shell treating furnaces heretofore con-
structed the nozzles and passages such as

This invention relates to methods of and '
apparatus for heat treatment, and has for an.
object to

those described have been used, but in such -

furnaces used prior to my invention the pas-
sages in the inner wall through which hot

‘gases are introduced from the combustion

chamber into the treating chamber have been
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made radial so that the gases passing

through these passages were projected di-

rectly against the surface of the projectile -

in the treating chamber, which resulted in-

heating the portions of the projectile sur-

face directly opposite the openings 1n the

79

inner wall to a higher temperature than the |

other parts of the projectile surface.
In accordance with the present invention,
the inner wall 13.is so constructed that the

80

passagés 20 provided in 1t are substantially
tangential to 1ts inner surface so that the

gases entering the treating chamber through
them are directed not against the surface of

“the projectile (indicated by the dotted Iine

85

21 in Fig. 2), but tangentially into the annu- -

lar space between the surface of the projec-

tile and the inner surface of the wall 13.

‘The passages 20 extend 1n the same general
direction as the passages 16 so that the whirl-
ing motion 1in a clockwise direction, .as
viewed in Fig. 2, given to the burning gases -

in the annular chamber by the passages 16
tends to cause the gases to enter the outer
ends of the passages 20. The hot gases thus

pass through the passages 20 with great
rapidity and pass around the annular space
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between the projectile 21 and the inner sur- -

face of the wall 13 in a clockwise direction
so that the projectile is surrounded by a

whirling mass of hot gases. This results in |

a uniform heating of the projectile all the
way around. its periphery. o
In order more effectually to maintain a
uniform heating throughout the length of
the projectile when this is desired, and 1n
order to obtain a different degree of heating
in different zones along the length of the
projectile, it is desirable to make the
sages 20 perpendicular to the axis of the

100
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pas-

110 -
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~the axis of the projectile.

10 th

Etreé)ti'ng chamber as illustrated so that the
- gases entering the treating chamber

through
the passages are caused to whirl about the

*.fhel mner surface of the. wall 13 in planes
perpendicular

_ to the axis of the treating
chamber and consequently perpendicular to

by means of horizontal walls or . partitions

- 25,

15

2

.25

Such partitions have heretofore been

- used in projectile treating furnaces, but it

has heretofore been customary- to support

- the partitions by building. their outer edges

~ into the outer wall '

‘has been found disadvantageous as it has

made 1t necessary to demolish more or less

the outer wall

remove the partitions
- tion or to renew

10. This

10 of the furnace in order to
18 to change their posi-
them, or the inner wall 13.
“In accordance with my 1nvention, the
outer diameter of the

the partitions are sup-
ar inward projecti ons or

. .~ ledges 26. This arrangement makes it pos-

. . sible to remove the
30

It will be understood by

. the art that the furnace described may be

- provided: with any suitable means ‘for sup-
‘porting a projectile in
. treating chamber, a tank _
- the treating chamber for the emersion of the

. lower portion of

the |
4t the bottom of

the projectile in . certain

"--"kinc‘ls"} _,_of ‘treatment, and with such other

| .":_40;

as have customarily been
n with projectile treating
same general character, or

with other suitable auxiliary devices. Tt

45

.-kind_s of eat treatment, ‘mncluding such as !

50

| 5_5 '
. treatinent of

<60
S ent temperatulg'es' While securing d UIlifOI‘m_

~of the article, which

65

‘bodying the

- of different zones of the
~ as require the immersion of

will be understood also that the furnace de-
scribed, for practicing my method and em-
apparatus features of my in- .

vention, may be

r ] heating of the entire pro-
Jectile, such as require a differential heating
projectile, and such

jectile in g cooling liquid.
1t should be understod also that the in-
vention is by no means limited to the par-
ticular type
. - projectiles,
What is claimed is: | o
1. The method of heating different zones
of an article under heat treatment to differ-

heating around the__periphqry of each zone

the article with a body of

_ T gases, causing
body of gases ’

-

to 'Whiﬂ:' ab

It is also desir- _
- hot gases into the
o surface of the article and

partitions 25 ig
‘shghtly less than the inner diameter of the
-~ outer wall 10 and

- -ported upon annul

e to partitions 25 to renew
‘the inner wall 13 without Injuring the outer

14 _ to: direct

. bustion chamber into the heating chamber
those skilled in

center of the

1ng mass of burning

‘with-passages

sald outer wall, and an annul
part of the pro- - _
N sald outer wall and

of furnace described nor to .
| - wall and ‘an inner wal

surrounding the treating

sald surface.
out the article in

1,440,540

planes

ticle, and maintaining the gases whirling

‘about one zone of the article at 1 tempera--
ture different from the

gases whirling about
another zone of the article. A
2. The method' of heat treatment, com-

annular space.between the
the wall of the
treating chamber in a direction substantially

tangential to the surface of the article and
perpendicular to the axig
that they whirl about the
perpendicular to its axis
pingement upon its surface,
the gases whirling about one zone of the sur-
face of the article at a temperature different
from those whirling about another zone of

article in planes

without direct im-.
and maintaining -

perpendicular to the axis of the ar.

70
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of the article so

80

85

this surface. _ S .
3. In a heat treating turnace, an outer _
cylindrical wall, an inner cylindrical wall

-dividing the space within the outer wall 1nto

an annular combustion chamber and a cylin-
drical treating chamber, and means for caus-
ing combustion in said combustion ¢hamber
and for causing a ‘whirling of the burning
gases in said combustion chamber, said inner
wall being provided with passages adapted
the whirling gases from the com-

and cause them to continue theis whirling
motion in the treating chamber., =

4. In a heat treating furnace, an outer
cylindrical wall, a concentric inner wall di-
viding the space within the outer wall into

90

95

10¢

an ‘annular chamber and a cylindrical treat-

Ing chamber, partitions divid sald annu-
lar chamber into g plurality of combustion
chambers, and means for providing a whirl-
gases 1n each combus-
tion chamber,
arranged to direct the whirl-
Ing gases from each combustion chamber

perpendicular to its axis. _ _
9. In a heat treating furnace, an oyter
cylindrical wall provided with an internal
annular projection, an inner wa]l within

diameter than

resting upon said projection and having its
inner portion extending into said inner wall
6. In a heat treatin

, forming ‘an inner
combustion chamber
chamber, burners
L 1into the combustion chamber
the outer wall, the inner wall being
provided with a plurality of passages ex-
tending substantially

treating chamber and a

sald inner wall being provided

ar partition of
the inside diameter of
having its outer portion

105
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furnace, an outer

125

parallel to its Inner

7. In a heat 'trea,fing surface,; an outer Cy- 130
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lindrical wall and aﬁ inner cylindrical wall,

- forming a cylindrical treating chamber and

10

an annular combustion chamber surround-
ing said treating chamber, burners directed
into the combustion chamber through the

outer wall, the inner wall being provided

with a plurality of passages extending sub-
stantially tangential to its inner surface and
adapted to admit hot gases from the combus-
tion chamber to the treating chamber and

~ to cause a whirling of said gases in the treat-

15

ing chamber. _ .

8. In a heat treating furnace, an outer cy-
lindrical wall and an inner cylindrical wall,
forming a cylindrical treating chamber and
an annular combustion chamber surrounding
the treating chamber, burner passages in
said outer wall entering said combustion

chamber and directed tangentially so as to

witnesses. : | |
- WILLIAM J. HARRIS, Jr.

cause a whirling of the burhing gases in the

combustion chamber, the inner wall being

provided with a plurality of tangential pas-

sages extending in substantially the same

direction as sald burner passages. .. . '
9. In a heat treating furnace, an inner

cylindrical wall enclosing a treating cham-
ber and provided with a plurality of tangen-

tial passages, the combined ‘cross-sectional

20

95

area of said passages approximating one-

half of the area of the wall.

30 .

In testimony whereof I have hereunto set

my hand in the presence of two subsecribing

Witnesses: .
Eucenxe E. BAsQUIN,
W. M. HepBUrn.
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