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[57] ABSTRACT

A coke quench car having a slanted bottom and dis-
charge opening in one wall is provided with a movable
grate at the discharge opening to drain water and re-
tain coke. A door outboard of the grate closes the dis-
charge opening in a substantially liquid-tight condition
and accumulates quench water in the car to submerge
the coke. Means are provided for selectively opening
the door to drain only water at the quench station and
for later opening the grate to discharge the quenched
coke at the coke wharf.

A second embodiment provides a tilting bottom coke
car with a first sealing means for sealing the car in
substantially liquid-tight condition to accumulate
water and submerge the coke. A second sealing means
are provided to permit the floor to be tilted to a liquid
discharge position to drain only water. Means are
provided for tilting the floor between an open and
closed and intermediate liquid discharge position.

3 Claims, 11 Drawing Figures
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1

COKE QUENCH CAR
BACKGROUND OF THE INVENTION

This invention relates to coke quench cars of the type
having a slanted bottom and discharge opening in one
wall and also of the type having a tilting floor discharge.

In the quenching of incandescent coke, quench cars
are designed to avoid accumulation of water in the
coke container or basket. A problem with the prior art
coke quenching is that the car is designed so that the
quench water drains off rapidly and therefore quenches
unevenly because coke is not distributed at a uniform
depth throughout the car. Also, varying amounts of
moisture are introduced to the coke because the sur-
face coke layers receive more exposure to water than
the middle and lower coke layers in the car. Moisture
content also varies from quench to quench because of
the non-uniform depth of the coke. Uneven quenching
and variable moisture content of the coke can lead to
variable coke properties which can cause problems in
later operations such as blast furnace refining opera-
tions where coke is fed to the furnace at an assumed
moisture content.

Up to the present, fully submerging of coke in water
for quenching has required extensive new and different
auxiliary equipment requiring major modification to
the original system, all of which is expensive.

Therefore, there is a need for a coke quench car
which can fully submerge the coke to quence it uni-
formly and to provide coke with a relatively constant
moisture content from quench to quence, which car
can selectively drain the water and coke at different
stations. There is a need for such a quench car which
can be supplied with relatively inexpensive modifica-
tions of existing equipment.

SUMMARY OF THE INVENTION

I have discovered that the prior art problems can be
solved with a quench car having a slanted bottom and
a discharge opening at one wall in which grate means,
movable between an open and closed position, are
provided at the discharge opening to retain coke and
drain water in the closed position and discharge the
quenched coke in the open position. Closure means are
provided adjacent the grate means for closing the dis-
charge opening in a substantially liquid-tight condition
to accumulate quench water in the car. Means are
provided for selectively opening and closmg the grate
means and closure means.

In a second embodiment, a coke quence car having a
titting floor discharge is provided with a first sealing
means adjacent the lower edge of the front wall for
contacting the edge of the floor in a substantially lig-
uid-tight condition to retain both water and coke. A
second sealing means are provided adjacent the first
sealing means for discharging water and retaining coke
when the floor is in a liquid draining position. Means
are provided for moving the floor between an open
position, a closed position and an intermediate liquid
draining position.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows an end view of a slanted bottom coke
car in cross section, with parts removed, and the grate
and door in the closed position.

FIG. 2 shows the car of FIG. 1 with the door opened
and grate closed.

10

20

25

30

40

45

50

55

60

65

2

FIG. 3 shows the car of FIG. 1 with the door and
grate open.

FIG. 4 shows a front view of the car of FIG. 1 with
parts removed.

FIG. 5 is a side view of the car of FIG. 4.

FIG. 6 is a view along lines 6—& of FIG. 5 showing
the end portion of the car.

FIG. 7 isan enlarged detail of a bottom corner of the
grate and door in the closed position.

FIG. 8 shows an end view of a tilt bottom dlscharge
coke car in cross section with parts removed, with the
floor in closed position.

FIG. 9 shows the car of FIG. 8 with the floor in the
open position.

FIG. 10 is a front view of the car of FIG. 8 with parts
removed.

FIG. 11 is an enlarged view of the first and second
sealing means for the tilt bottom quench car with the
floor in a liquid draining position.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to the drawings, FIG. 1 shows a coke
quench car 1 with a coke basket 3 supported by mem-
bers 5 on support frame 7 which is mounted on wheels
9. Coke basket 3 includes a pair of spaced end walls 11
connected to frame 7, a back wall 13 extending be-
tween end walls 11, a slanted floor 15 extending be-
tween end walls 11 and a front discharge wall 17 ex-
tending between end walls 11, Slanted floor 15 has
front edge 18 forming a lip and a channel bar 19 adja-
cent front edge 18 extending the full length of front
edge 18, with an extension 21 which angles outwardly
and downwardly. Angle member 23 is added for rigid-
ity.

Front wall 17 has a lower edge of channel bar 25
spaced above floor 15 and, as seen in FIG. 4, vertical
side channel bars 26 at each end. Thus, front discharge
opening 27 has around its perimeter a channel bar
comprised of members 19, 25 and 26. Discharge open-
ing 27 extends substantially the whole length of car 1.

As seen in FIGS. 1 and 3, grate means shown gener-
ally as 29 at discharge opening is movable between an
open and closed position. Grate means 29 includes a
grate 31 pivotably connected at its upper end to front
wall 17 adjacent lower edge of front wall 25 by means
of a plurality of hinges 33 connected to I beam 35 and
brackets 37 which extend from front wall 17. The grate
31 in the closed position is substantially the same size
as discharge opening 27. Grate 31 can be a wire mesh
suitable for withstanding the temperature extremes or a
perforated plate. Perforations in the plate or mesh are
sized to drain quench water but retain coke in basket 3
when grate 31 is closed. Along the lower edge of grate
31 I beam member 39 contacts channel bar 19 when
grate 31 is closed, as in FIGS. 1 and 2.

At the upper edge of grate 31, I beam 35 contacts
channel bar 25 in substantially liquid-tight fashion
when the grate 31 is closed. Along both vertical sides of
grate 31, I beams 40 contact channel bars 26 in sub-
stantially liquid-tight fashion when grate 31 is closed, as
seen in FIGS. 4 and 7. It is thus understood that a first
structural shape, I beam member comprised of I beams
35, 39, and 40 is positioned around the edges of grate
31 and contacts the channel bar around the perimeter
of discharge opening 27 in substantially liquid-tight
fashion, when grate 31 is closed.
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Means for opening and closing grate 31 include cylin-
der 41 pivotably mounted at 43 on support frame 7.
Piston rod 45 moves in response to the urging of cylin-
der 41. Rod 45 is pivotably connected at each end of
grate 31 at 47. When rod 45 is extended, grate 31 is
opened, and when rod 47 is retracted, grate 31 is
closed. Cylinder 41 is driven by conventional means
now shown. Because grate 31 extends substantially the
whole car length, I prefer to place a cylinder and rod
combination as described above, and shown in FIGS. 3
and 5, at each end of car 1 to operate simultaneously to
move grate evenly.

In FIGS. 1 and 2, closure means is shown generally as
49 adjacent grate means 29 for closing discharge open-
ing 27 in substantially liquid-tight condition to retain
coke plus water in basket 3. Closure means 49 includes
a solid door 51 of suitable plate pivotably connected to
front wall 17 outboard of grate 31 by means of a plural-
ity of hinges 53 connected to [ beam 54 and brackets
37, as best shown in FIGS. 1 and 4. Brace members 52
are added for rigidity. | beam 54 is positioned along the
upper edge of door 51 and contacts | beam 35 of grate
31 in substantially liquid-tight fashion. Along the lower
edge of door 51 is positioned I beam 55 which contacts
I'beam 39 of grate 31 in substantially liquid-tight fash-
ion. Along both vertical edges of door 51 are posi-
tioned vertical I beams 56 which contact I beams 40 in
substantially liquid-tight fashion, as seen in FIGS. 6 and
7, when door 51 is closed. Thus it can be understood
that a second structural shape member comprised of |
beams 54, 55, and 56, is formed around the edges of
door 51 and which contacts the first structural shape
member of grate 31 to form a seal means along the
edges of door 51 for providing a substantially liquid-
tight seal between door 51 and floor 15 when door 51
is closed. The liquid-tight contact occurs due to the
flanges of the respective 1 beams contacting the web
portions of the channels and 1 beams.

It should be understood that the liquid- or water-tight
contact of the sealing means need not be perfect so
long as it permits a reservoir of water tc be maintained
in the basket. Make-up water necessary to maintain the
level of the reservoir can be added through the quench
system if necessary.

Means for opening and closing closure means 4%
includes a cylinder 61 pivotably mounted at 63 on
support frame 7. Piston rod 65 moves in response to
urging of cylinder 61. Rod 65 is pivotably connected at
each end of door 51 at 67. With rod 65 extended, door
51 is opened and when rod 65 is retracted, door $1 is
closed. Cylinder 61 is driven by conventional means
not shown. Because door 31 extends the length of car
1, I prefer to provide a cylinder and piston rod combi-
nations as described above at each end of car 1 to
operate simultaneously to move door 51 evenly. As
seen in FIGS. 5 and 6, piston 41 and piston rod 45 are
disposed in the same plane but above piston §1 and
piston rod 65.

In operation, both door 51 and grate 31 are closed, as
shown in FIG. 1 when basket 3 receives the incandes-
cent coke to be quenched. Car 1 moves to a quench site
where water flows into basket 3 and is retained therein
for a predetermined length of time, quenching the coke
thoroughly. After the coke is quenched, door 51 is
opened, as shown in FIG. 2, permitting only the water
to drain. Car 1 next moves to a coke wharf where both
door 51 and grate 31 are opened, as shown in FIG. 3, to
dump the coke, and car 1 is ready for another cycle.

5

20

25

35

40

45

50

55

60

65

FIGS. 8 through 11 show an alternate embodiment of
the invention adapted to a tilting bottom discharge
coke quench car.

In FIGS. 8 and 9, a coke quench car 101 with a tilting
coke basket shown generally as 103 is pivotably
mounted at bearing 105 on platform 107 of support
frame 109. Support frame 109 is mounted on wheels
111, as is weil known. Coke basket 103 includes a pair
of spaced end walls 113 connected to frame 109, a
front wall 115 extending between end walls 113 rigidly
connected to end walls 113 and spaced above frame
109, a floor 117 between end walls 113 above frame
pivotably mounted on frame 109, and a back wall 119,
extending between end walls 113 rigidly connected to
the back edge of floor 117. The general construction of
such tilting coke car 101 is well known in the art.

Means for pivoting floor 117 between an open and
closed position as well as an intermediate position in-
cludes cylinder 121 pivotably mounted at 123 on frame
109, and piston rod 125 which moves in response to the
urging of cylinder 121. Rod 125 is pivotably connected
to floor 117 at 127 of floor beam 128. When rod 125 is
tully extended, floor 117 is tilted to an open position,
exposing discharge opening 129, as shown in FIG. 9.
Contact member 131 acts as a stop for floor beam 128.
When piston rod 125 is fully retracted, floor 117 is
tilted to a closed position as shown in FIG. 8. Cylinder
121 is adapted by conventional means not shown to
stop the floor 117 at a position intermediate the open
and closed positions, which position is hereinafter re-
ferred to at the liquid-discharge position. Several such
combinations of cylinder 121 and piston rod 125 can
be spaced along the car length to assure uniform move-
ment of floor 117.

Along the lower edge of front wall 115 is first sealing
means 133, shown in FIG. 11, for providing a substan-
tially liquid or water-tight seal between floor 117 and
front wall 115 when floor 117 is in the closed position,
to keep coke plus water in basket 103.

First sealing means 133 includes downwardly extend-
ing plate 135 at and below the lower edge of front wall
115. Plate 135 has an upper portion 137 adjacent the
lower edge. A lip 139 on plate 135 at upper portion 137
is formed by angle iron 141 bolted at 143 to upper
portion 137.

Front edge of floor 117 contacts lip 139 in substan-
tially liquid-tight relation when floor 117 is in the
closed positions as shown in phantom in FIG. 11. Stop
145 bolted at 147 to front wall 115 has perforations
146 therein to permit water but no coke to contact
sealing means 133 to water cool the sealing means,
when the floor 117 is in the closed position.

As with the previous embodiment the liquid seal need
not be perfect so long as it substantially prevents most
of the quench water from draining from basket 103 and
thereby causes water to be collected in basket 103.

A second sealing means referred to as 149 in FIG. 11
includes a perforated lower portion 151 on plate 135.
The perforations are sized to retain coke but drain
water when the front edge of floor 117 is adjacent the
performations in lower portion 151, in the liquid dis-
charging position, as shown in FIG. 11.

Each side wall 113 has extension 153 slightly below
plate 135 so that floor 117 contacts and slides against
extension 183 to provide a substantially liquid-tight
seal at the car ends when floor 117 is in the closed or
liquid discharge position.
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FIG. 10 is a front view of car 101, with parts re-
moved, and the floor tilted to the open position as
shown in FIG. 9, with coke basket 103 mounted on
platform 107 of frame 109. In the right hand portion,
front wall 115 is shown with perforated lower portion
151 extending downwardly therefrom. In the middle
portion of FIG. 10, a part of front wall 115 is removed
exposing stop 145 and perforations 146. In the left
hand portion, front wall 115 is entirely removed show-
ing floor 117.

In operation, incandescent coke is charged into the
basket 103 with floor 117 in the closed position, as
shown in FIG. 8. Car 101 is moved to a quench site and
water is either sprayed onto the coke or added through
open pipes and accumulates in basket 103 to submerge
and quench the coke.

Floor 117 is pivoted to the liquid-discharge position
to drain only water, as shown in FIG. 11. Car 101 is
moved to a wharf where floor 117 is tilted to the open
position, as shown in FIG. 9, to dump the coke, and car
101 is ready for another cycle.

I claim:

1. In a coke quench car equipped with:

a. a support frame,

b. a coke basket on said frame defined by:

1. a pair of spaced end walls connected to said
frame;

2. a front panel extending between said end walls
connected to said end walls, spaced above said
frame; '

3. a floor between said end walls, disposed above
said frame, pivotably mounted on said frame; and

4. a back wall extending between said end wall
connected to the back edge of said floor;
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c. whereby coke is retained in said basket when said
floor is pivoted to a closed position and coke is
discharged when said floor is pivoted to an open
position, the improvement comprising:

1. first sealing means along the lower edge of said
front panel for providing a substantially liquid-
tight seal between said floor and said front panel
when said floor is in the closed position, to retain
coke plus liquid in said basket;

2. a second sealing means along the lower edge of
said front panel for discharging liquid and retain-
ing coke in said basket when said floor is pivoted
to a liquid-discharge position intermediate the
open and closed positions; and

d. means for pivoting said floor between said open
position, said closed position; and said liquid-dis-
charge position.

2. The invention of claim 1 in which said first sealing

means includes:

a. a downwardly extending plate below the lower
edge of said front wall having an upper portion
adjacent the lower edge; and

b. a lip on said plate at the upper portion contacting
the front edge of said floor in a substantially liquid-
tight fashion when said floor is in the closed posi-
tion.

3. The invention of claim 2 in which said second

sealing means includes:

a. a perforated lower portion on said plate, the perfo-
rations sized to drain liquid but retain coke when
the front edge of said floor is adjacent the perfora-

tions in the liquid-discharge position.
% K x ok %




