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To all whom it may concern:

'No. 773,084,

"UNITED STATES

Patented October 25, 1904.

PaTenT OFFICE.

7 THEODORE (. SELLECK, OF CHICAGO, ILLINOIS, ASSIGNOR TO ACME
~ STEEL COMPANY, OF CHICAGO, ILLINOIS, A CORPORATION OF

ILLINOIS. '

' PROCESS OF TREATING STEEL.

~ SPECIFICATION forming part of Letters Patent No. 773,084, dated October 25, 1904, .
| | | Aiﬁplicatiﬂn filed August 22, 19{;)3.' :Se.r'ia;l Noi 170,388, (No specimens;)
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- Be it known that I, Teropors G. SELLECK,

a citizen of the United States, residing at Chi-

cago, in the county of Cook and State of I1li-

1nois, have invented certain.new and useful Tm-

provements in Processes of Treating Steel, of

~ which the following is a specification.

10O

- My invention relates to improvements in

methods of producing soft-centersteel in which

a low-carbon or decarbonized steel 1s packed:
between layersofa carbonizing compound and -

18 then subjected to a prolonged and a high

degree of heat until the surface of the steel

has combined with the carbon in the surround-

ing compound to such a depth as may be de-

~sired for any given purpose. = |

20

The object of my invention is to facilitat
the rapid production of such steel and to pro-

duce such steel in which the carbonizing proc-
ess shall be-practically uniform throughout
the entiresurface of the steel when thesteel is
- removed. from the converting-furnace and in

which after final treatment the steel shall

_ be free from spots of varying hardness or |
brittleness. .= - '
- These and such' other objects as may here-

_Inafterappearareattained-by the process here-

.30.
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inafter described, which process may be con-

veniently practiced with the apparatus illus-
trated in the accompanying drawings, in
which— S -

~_ Figure1 is a sectional view of a furnace on
‘the line 1 1 of Fig. 2 looking in the direction

indicated by the arrows: Fig. 2 is a longi-

tudinal sectional view thereof. Fig/ 3 is a

- sectional plan view on the line 3 3 of Fig. 1

 looking in the direction indicated by the ar-
- rows. - Kig. 4isa perspective view of a charge

'4?:)

of steel and carbonizing mixture ready for

insertion in one of the boxes of the furnace.

Ifig. 5 is a perspective view of such charge

with the envelop partly removed, and Fig. 6 -
18 a cross-sectional view of such package and

1ts contents. - 3

-~ Like letters of i'efereﬁce-indié,a,te the Same

parts in the several figures of the drawings.
~ Inthe form of furnace shown the rear wall
of the furnace A is provided with an oil-

stituting the tops of the f

is closed by loosely nailing on strips U.

It s understood in thisart that for the pur-
| pose of converting the soft steel to soft-cen-
ter steel it is necessary that the picces of steel

burner opening B, communicating with  the
~combustion-chamber C. Arranged atthe back 5o

of the combustion-chamber Cis the deflecting-
wall D, in front of which is the transverse
flue E. Leading forwardly from the lue B
are longitudinal flues F, separated by piers

“(x, which support arches H, said arches con- 55

the flues F' and the bot-
toms of the boxesI. At their forward end said

flues  communicate with: another transverse

flue J, which communicates with vertical flues ;
K, which lead over baffle-walls 1L into longi- 6o
tudinal flues M, arranged between the boxes,
the space over the boxes and in free commu- -
nication with said longitudinal flues consti-

_tuting a chamber or horizontal flue N, from =
~which flues O lead into the chimneys P for 65

the escape of the waste product of combus- -
tion. It will thus be seen that a jet of flame
entering the combustion-chamber is deflected

by the deflecting-wall and is broken ap into -

a sheet of flame, . which passes forwardly %o
through the longitudinal flues upwardly and =~
back over and between the boxes, thus keep-
ing the boxes at all times surrounded by a
mass of live flame, which will insure a con-
stant and substantially uniform high degree 75
of heat in all parts of said boxes. S
Figs. 4, 5, and 6 show a convenient form
of packing the charges of steel for insertion
intheboxes. Q isathinwooden box roughly
macde, within which is laid a sheet of paper 8o

‘R, upon which is then laid a layer of carbona~

ceous compound S. Upon this compound is
laid a Jayer of the pieces of steel T which are
to be converted. “Thesteelis then covered with
another layer of the carbonaceous compound, 8

_otherlayers of steel are added, and so on until

the package is filled, when the free edges of
the paper are folded over.the layers of steel
and carbonaceous compound and the passage _
10

shall be packed in and surrounded by layers

of a highly-carbonaceous compound and that 95~
| these layers of carbon shall be lield in place |
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surrounding the steel during the converting

process. It will thus be seen that in the man-
ner described the pieces of steel to be con-
verted are effectively surrounded with the
carbonaceous compound and the compound
is effectively held in place in a very simple
and inexpensive manner, the packages thus
formed being of such a size as will be readily
inserted within one of the boxesI, so as to be
thoroughly inclosed therein. Obviously the
carbon compound can be held in place as read-
ily by other suitably-removable means, which
may be used quite as well as the paper and
wood shown and described.

It is the common practicein thisart to pack
the steel to be converted or the articles to be
case-hardened into receptacles in the furnace
betore the furnace is heated, to then raise the
furnace to the required temperature, which
requires about a week of continuous heating,
to maintain the furnace at such high tempera-
ture for the required length of time, to then
allow the furnace to cool off, and to then re-
move the steel or steel articles from the com-
partments in the furnace. The objection to
this method is the loss of time in heating and
cooling the furnace and the fact that as the
steel is inaccessible while the furnaceisat its
highest temperature the steel cannot be ex-
amined and tested before removing the entire
charge from the furnace and the extent to
which the process of conversion 1s gone can-
not be known with any certainty. It is also

a known practice to pack the steel or steel ar-
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ticles in metallic cases, which are inserted in
compartments in the furnace; but this prac-
tice is also objectionable for the further rea-
sons, first, that the metallic packages must be
heated to a high degree before the requisite
degree of heat reaches the steel packed there-
in, and, second, that this heating tends to de-
stroy the packages and to thereby increase the
cost of conversion to a prohibitive figure.

In the practice of my invention I preferaby
use a furnace, such as that shown in the draw-
ings, in which the boxes or compartments for
removing the steel may be surrounded on all
sides by live flame and which, owing to the
fact that the boxes open at their forward ends
through the front wall of the furnace; which
open ends may be readily sealed and unsealed,
may be charged and discharged without cool-
ino the furnace. This construction enables
me to keep the furnace at all times at a con-
verting temperature, to examine and test the
steel from time to time, to rapidly discharge
the boxes of the furnace withoutreducing the
temperature of the furnace, and to immedi-

‘ately recharge the same while the furnace 1s

at the same high temperature, thereby caus-
ing the converting process to begin at once.

In preparing the charges of steel I pack the
same between layers ot carbonizing compound
in packages which may be quickly removed af-
ter the charges have been inserted in the boxes

773,034

of the furnace. Thisremovalof the packages

‘may be accomplished either by confining the

charges by combustible means—such as wood,
rope, or any other combustible package—
or by inclosing the charges in packages which
may be mechanically withdrawn, such as me-
tallic sheets or envelops or the like. In prae-
tice I prefer packing the charges between
layers of carbonizing compound in thin
wooden boxes. These boxes may be very
cheaply and hastily made and, if desired, may
be lined with paper which surrounds the

charges to confine the carbonizing compound, |

which might otherwise sift through the cracks
in the boxesifthe boxesarenot made tight. 1
next insert the boxes containing the charges
in the boxes of the converting-furnace, the
wooden or like boxes containing the charges
heing pushed sufficiently far back into the
brickwork boxes of the furnace to be sub-
stantially unaffected by the cooling which oc-
curs immediately adjacent to the open ends
of the brickwork boxes. When wooden or
other combustible packages are used to 1n-
close the charges, the intense heat of the fur-
nace quickly destroys them and the charges
are immediately subjected to a converting
temperature. Itisof course understood that
immediately after the charges are inserted 1n
the boxes of the furnace the open ends of the
furnace-boxes are sealed in any suitable man-
ner to prevent both the cooling and the active
combustion which would result from thefree
access of alr thereto. When there 1s reason
to believe that the converting process has con-
tinued for asufficiently long period, the outer
ends of the furnace-hoxes may beopened and
test-bars removed and tested. Whenever the
test-bars show that the hardening or conver-
sion of the steel has proceeded to a sufhicient
extent, the furnace-Dboxes are discharged.
The converted steel is next allowed to cool
and 1s then annealed 1n an annealing-furnace.
I have found, however, that where the steel
is simply allowed to air cool and is then an-
nealed there will frequently he found irregu-
larly-distributed spots of irregular size which
crack under the action of the shears or other
tools, showing that these spots have been un-
duly hardened. Such brittle spots constitute
defects which are fatal to the value of the
metal for most purposes. Such defects ap-
pear to be due to the fact that when the
charges are removed from the furnace par-
ticles of the carbonizing material adhere to
the metal in more or less irregular spots and
the converting action at such spots does not
immediately cease. Inany cevent I have found
that by plunging the metal into water imme-
diately as it is discharged from the convert-
ing ovens or boxes, then allowing it to cool,
and then annealing 1t in an annealing-furnace
I avoid these faulty spots and produce soft-
center steel of uniform quality throughout.
In using the term ‘' removable package” in
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mY---SpeCi_ﬁcatiOn and claims I refer to any |

package which may be removed from around
the charges atter they have been inserted in:

- the furnace either by combustion or by me-
“chanical means. - - .- | A

Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent, 18—

1. Avprocessof converting steel, which com-
prisessurrounding low-carbon steel with a car- |

bonizing compound and packing the charge,
so formed, within a removable package, con-
veying said package to a converting zone;
and then removing the package from the

in the converting zone.

charge contained therein while the charge is

2. A processof converting steel, which com-

prisessurrounding low-carbon steel with a car-

bonizing compound, inclosing the charge, so

formed, within a removable package, con-

veying said package into a converting ZOone,
-and then removing the package by combus-

tlon fromaround the charge contained therein.
- THEODORE G. SELLECK.

- Witnesses:

~ GroreeE O. GUNDERSON,

- O. R. Barngrr. _ |

8

20




	Drawings
	Front Page
	Specification
	Claims

