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2 Claims.
1

This invention relates to apparatus for cleaning

open hearth checker work and the like and more -

particularly to improved devices for utilizing the
particle dispiacing properties of & stream or pen-
- ¢il of air or other fluid for accomplishing such
general objects.

In the operation of various heat exchanging
devices, for example—metallurgical open hearth
furnaces, blast furnaces, and glass melting fur-
naces—it is common to utilize refractory checker
work structures in the recuperators and stoves
for the purpose of absorbing and storing heat
from the waste gaseous products of combustion
or from & gas flame and upon the refractory mass
attaining a predetermined desired temperature
the source of heat input is shut off and the gas
or air to be supplied to the furnace is passed over
and through the checker work to effect a quick
and high degree of preheating of such gas or air.

It will be at once apparént that the efficiency
of the above outlined apparatus is dependent al-
most entirely on the rate of surface absorption
and emission of heat, it being assumed that the
brick or other material of the checker work
possesses suitable heat conductivity and retention
properties. Consequently, it is common practice
 particularly in the steel industry to devote a great

deal of attention to the keeping of the exposed
surfaces of heat storing checker work in g clean
and bright condition. Fly ash and slag when
in g loose pulverent state as well as other particles
of non-combustible debris when deposited upon
the exposed surfaces of the checker work have
a pronounced insulating effect which materially
deters from the efficiency of the apparatus.
From time to time and always when the checker
work is sufficiently cooled to permit cleaning op-
erations the air and gas passages through the
work are cleaned with brushes, scalpels, and air
jets and because of the complexity of the checker
work this operation has heretofore been expen-

sive and time-consuming and not at all satisfac--

tory in its final result by reason of the inability
to reach all the heat exchanging surface of the
checker work.

The present invention provides improved ap~
paratus suited for the operation outlined above
and which very materially diminishes the time
required for accomplishing the same while ef-
fecting definitely better final results. This is
accomplished, primarily, by employing a rapidly
moving stream or pencil of air or other fluid the
scanning action of which is sufficiently rapid to
reach all portions of the exposed surfaces of the
checker work in a practicable period of time.

10
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2
While this principle may be embodied in various
types of apparatus I preferably utilize a statically

-and dynamically balanced gyrator for effecting

space distribution of the rapidly moving streams
or pencils of air.

An object of the mventlon is the provision of
an improved apparatus operative to carry out in a
practical manner the methods and principles out-
lined above.

The above and other objects and advantages of
the invention will become apparent upon con-
sideration of the following detailed specification
and the accompanying drawing wherein there is
illustrated g preferred embodiment of the appara-
tus of the invention and also a representative

- manner of use of such apparatus.
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Inthedrawing:

Figure 1 is an elevation, partly in section, of a
tool constructed in accordance with the principles
of the present invention and capable of carrying
out the improved methods thereof;

Figure 2 is a plan view of the apparatus of
Figure 1;

Figure 3'is a horizontal section through a por-
tion of the apparatus of Figure 1, the view being
taken along the line III--III of Figure 1; and :

Figure 4 is a vertical section through an end
portion of an open hearth furnace, the view illus-
trating one manner in which the a.pparatﬁs of
Figure 1 may be employed.

Referring to the drawing, reference numeral
{0 indicates a hollow shaft on which is rotatably
mounted a tubular member [i. Either integral
with the principal body portion of the shaft 10
or pressed thereon is a pair of vertically spaced
collars {2 and {3 of suitable bearing materia.l and
it will be observed that when the parts are as-
sembled, as illustrated in Figure 1, the lower col-
lar 12 is brought into engagement with the inte-
rior shoulder of the tubular member 1l to pre-
vent axial movement of the member {1 in an up-
ward-direction with respect to the shaft 0. A
cap i4 having an inwardly directed flange at its
upper end to overlie the upper end surface of
the collar 13 is rigidly secured, by threads or
other suitable means, to the upper end of the tu-
bular member {1 to prevent downward movement
of the member il with respect to the shaft 10.
The bearings 12 and 13 in addition to serving as
thrust bearings also serve as radial bearings to
maintain the concentricity of the members 10
and (1.’

At a point substantially mtermediate its ends
the shaft. 10 is provided with a plurality of cir-
cumferentially spaced apertures 15 which pro-
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vides communication between the space inside
" the shaft and the space inside the tubular mem-
ber 11. On either axial side of the apertures 15
“are three axially spaced bearing and sealing rings
16 which may either be made integral with the
shaft 10 or pressed thereon as will be understood.
Again, rings {6 are preferably of suitable bearing
material-and are of an outside diameter to fit ac-
‘curately within the uniform bore through the
principal part of the member 11. A plurality of
circumferentially spaced fluid escape apertures
{71 are provided in the wall of the tubular mem-
ber I intermediate the rings 16, Thus any air
or other fluid under pressure which escapes past
the rings (6 which are closest to the apertures 15
will be dissipated equally through the ports 7.
The rings |6 may serve both as bearings and as
air or fluid sealing means.

Extending outwardly of the tubular member 11 -

in diametrically opposed directions and horizon-
tally opposite the apertures 15 in shaft 10 are
the two nozzles {8 each having a fluid discharge
port 19 at its outer end. It will be apparent that
fluid under pressure coming into the shaft 18 will
pass out through ports 15 and thence into the
nozzles 18.. For reasons to be more fully ex-
plained hereinafter it is highly desirable that the
nozzles 18 rotate about the principal .axis of the
shaft 10 and to provide for this mode of opera-
tion I provide a fluid outlet 20 in the side wall of
each of the nozzles 18 adjacent its outer end. Di-
ametrically opposite the outlets 20 are tapped
bores to receive screws 2f the settings of which
determine the volumes of fluid passing out
through the openings 20 and consequently the
speed of rotation of the tubular member i1 snd
the attached nozzles 18. :

Shaft 10 is supported by a flexible or rigid con-
duit 22 which is connected to the upper end of
the shaft 10 by means of any suitable coupling
indicated by reference numeral 23. As will be
pointed out more fully below a flexible conduit
for the support of the apparatus is more advan-
tageous in some uses while in others a rigid con-
duit is required. . )

I provide a guard about the parts 10, 11 and 18
consisting of a basket-like assembly -having two
longitudinally spaced rings 24 and 25 in its cen-
ter portion and end members 26 and 21. Welded
or otherwise suitably secured to the members 26
and 24 are the circumferentially spaced struts 28
and similar struts 29 interconnect the rings 25
and 27. A number of circumferentially spaced
studs 30 provide rigid interconnection between
the spaced rings 24 and 25 without obstructing
materially the radially outward streams of fluid
issuing from the nozzles 18.
nuts 31 and 32, respectively, screw threaded onto
portions of the shaft 10, are provided to secure
the guard assembly rigidly to the shaft 10,

It should be observed that the shape of the
guard assembly consisting of the parts 24 through
32 is such that the entry, passage through, and
withdrawal of the assembly with respect to pas-
sageways through checker work is materially fa-
cilitated. At the same time the outwardly ex-
tending nozzles {8 which revolve at high speed
during operation of the apparatus are adequate-
ly protected from injury which may result due to
contact with the side walls of the passages.

" Referring to Figure 4 which illustrates one
manner in which the apparatus described above
may be advantageously employed in cleaning a
checker work in an open hearth furnace, the
furnace proper is indicated by reference numeral

Upper and lower
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34 and, in accordance with usual practice, the
furnace is provided at each end with a pair of
waste gas and air stacks 35 and 38 which are in
communicatioh at the top ends with the space
above the hearth, not shown, and at their bottom
ends with a slag pit 37. The checker work is
shown at 38 and in the furnace illustrated this
~hecker work is provided with a multiplicity of
vertical flues or passages 39 through which the
waste gaseous products- from the furnace flow
downwardly when heat is being stored in the
checker work. For this purpose the upper ends
of the passages 39 open into a space 40 provided
under the arched roof 41 of the enclosure hous-
ing the checker work while the bottom ends of
the passages 39 are in communication with a flue
42 leading to a stack, not shown, and to an air
inlet, also not shown. It will be understood that
upon the checker work 38 attaining a predeter-
mined temperature the flow of air and gases
through the furnace is reversed whereupon in-
stead of the waste gaseous products of combus-
tion flowing downwardly through the passages 39
air for.combustion is forced into the flue 42
thence upwardly through the passages 39 and
into the furnace. Heretofore the cleaning of the

-passages 39 has presented considerable difficulty

but I have found that by suspending the appa-
ratus described above in the passages 39 and by
moving the apparatus up and down therein the.
passages are very quickly and efficiently cleaned.
In carrying out this operation a flexible fuid
supplying conduit 22 is employed and this con- -
duit serves the additional function of suspending
the tool in the passages 39, all as indicated in
Figure 4. In carrying out this operation the
operator may enter the passage 40 upon removal
of a portion of the bulkhead 43,

Checker work varies widely in construction and

.in many instances the gas and/or air passages

therethrough extend horizontally rather than
vertically as shown and in such instances it may
be more advantageous to employ a rigid length
of pipe to support and to supply fluid pressure to
the assembly shown in Figure 1. However, the

. shape of the guard for the assembly enables the
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assembly to be simply slid through the passages
regardless of whether the assembly is attached
to a flexible, rigid, or semi-rigid conduit,

In operation, I have found the apparatus de-
scribed above to be highly efficient in operation.
First, the fluid streams or pencils issuing from
the nozzles 18 in fairly close proximity to the
surfaces to be cleaned appear to be highly
effective in loosening and removing scale, slag,
and’ other debris from such surfaces. This
loosened  material falls ‘o the bottom of the
checker work from where it is removed by shovels,
vacuum lines, or other suitable means. The fluid
employed ' is preferably air under pressure
although in some instances improved results are
attained by introducing into the fluid supply con-
duit a quantity of water. The action of the
apparatus then is to emit from the nozzles 8
slugs of water or alternate blasts of air and
water. Secondly, inasmuch. as the side walls of
the passages through checker work are usually
constructed to provide alternate bricks and voids
in both circumferential and longitudinal direc-
tions the streams or pencils of fluid appear to
have a'moére effective impingement action on the.
inner surfaces of the bricks than would otherwise
be the case if, for example, the walls- were more
or less solid.” This results from moving the pencils
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rapidly about the surfaces of the passages which
. produces a quite violent “hammer” effect opera-
tive to loosen glag, carbon and other adhered
debris from the bricks. Thirdly, the action of
the apparatus, when employed in its normal and
intended manner, is such that every increment of
surface in the interior of the passages is traversed
by the-pencil or pencils thus insuring that a com-
plete cleaning operation is effected.

It should now be apparent that I have pro-
vided an improved apparatus for cleaning heat
storing checker work which accomplishes the
objects initially set out. The apparatus is simple
in design and economical to construct and when
used in the manner outlined herein is operative
to effect substantially improved results in the
cleaning of the passages through the checker
work and, moreover, enables a cleaning operation

to be completed in but a fraction of the time-

normally and heretofore considered necessary for
this task.

. The above specifically deseribed embodiment of
the invention should be considered as illustrative
only as obviously many changes may be made

s therein without departing from the spirit or scope
of the invention. Reference should therefore be
had to the appended claims in determining the
scope of the invention, :

. What I claim is:
" 1. Apparatus for cleaning checkerwork in open

‘10

: 6
greater than the sweep of said nozzle, circumfer-
entially spaced struts inferconnecting said rings,
and inwardly tapering struts interconnecting said
rings and collars, . -
2. Apparatus for cleaning checker work in open
hearth furnaces and the like having passages$
therethrough comprising in combination a tubu- .

-lar support adapted to be connected at one end to

a fluid supplying conduit, a plurality of circum-
ferentially spaced openings in -the side wall of
said support, a collar rotatably mounted on said
'support and encircling said openings, an out-

. wardly directed nozzle carried by said collar and
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hearth furnaces and the like comprising in com-

bination & member having a fluid passage therein
and means at one end thereof for connection to a
fluid supplying conduit whereby said member
may be supported in a ‘depending position, an
outwardly directed fluid ejecting nozzle rotatably
carried by said member and having communica-
tion with said fluid passage, means to rotate said
. nozzle, and a guard carried by said member and
Dpositioned about said nozzle; said guard compris-
ing a pair of longitudinally spaced collars se-
cured to said member above and below the plane
of rotation of said nozzle, spaced rings positioned
above and below but adjacent to the plane of

rotation of said nozzle and being of a diameter 45

35

40

in communication with said openings whereby
fluid under pressure emanating from said tubular

“support Is efected radially outward by said nozzle,

means to rotate said collar; and a guard carried
by sald support comprising a ring positioned
adjacent to but outwardly of the circular path
taken by the discharge end of said nozzle, and
inwardly tapering struts carrying said ring at
their outer ends and secured to said support at
their inner ends.

. JOSEPH H. NEIDER.

' REFERENCES CITED

The following references are of record in the
file of this patent: ’

UNITED STATES PATENTS
Number Name Date

1,034,301 Redeker . ___ . July 30, 1912
1,933,334 Osenburg e _____ Oct. 31, 1933
1,466,450 Kothe . . ______ Aug. 28, 1923
2,326,525 Diwoky . _______ Aug, 10, 1943

922,353 Stuart - __ May 18, 1919
2,324,422 Patterson ——. . ___ July 13, 1943
1,198,045 Miller . ________ Sept. 12, 1916
2,208,813 Ostling . ______ July 23, 1940
2,217,360 © Court .. ______ Oct. 8, 1940

454,288 McGaffey ... __ June 16, 1891
1,521,792 Roach . ____ Jan. 6, 1925
1,830,448 Steininger __..______ ‘Nov. 3, 1931




