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- vania, have invented a new and useful Ma-

‘ THOMAS J. MITCHELL AND JAMES A, McCREARY, OF UNIONTOWN, PENNSYLVANIA.

MACHINE FOR QUENCHING COXE.

956,397,

Applicatior filed February 3, i910.

To all whom it may concern:

Be it knowi that we, Troaas T, Mrrenzon
anid .[S\.\x es AL MeCreany, ciiizens of the
Uniticd States, vesiding at Uniontown, in
‘the county of Fayette and State of Pennsyl-

-
~

chine for Quenching Cowe, of which the fol-
lowing is a specification. :

This ihvention has reference to unprove-
wents in machines for guenching coke in the
oven aind s object 1s 10 provide a readily
manipulated machine by nieans of which the
coke may be very rapidly rednced in tem-
perature until cool enough for handling.

The present invention is designed par-
ticularly for use in connectiouw with the
Mitchetl typé of roke oven shown in Letters
Patent No.- 599,886, granted September 29,
1468, in which oven, when in operation,
tuere is formed a coke bioek of substantially
the sanie width thronghout its length and
which may be pushed hodily through one
et of the oven by means of a snitable push-
ing mecharism acting on the block through
the other end of the oven. numerous ad-
vaptages resulting from the use of (his type
of aven among which may be noted. the
rapidity with whieh the oven may he dis-
charged. the whole time pocessary for cject-
sing the coke block from the oven not ex-
cecdibg abaut two minules after the coke
Lias Leen redueed to n workahle temperature.

It order to take advantage of the rapid-
ity with which the oven may be discharged
of the coke. ehe quenching of the burning
coke to a workable temperatura mast be as
expeditionsly performed. The item of ex-
pense also enters into the problem.

It has heretofore been customary to quench
tize burning ccke by weans of a stream of
water dehveved from s hose, the coke of
course’ being «till -in the oven. This re-
guires from twenly-five to thirty minutes
amd all the advantage due to the facility
with which the oven may ne discharged of
ita contents s lost. Tt has been proposed
to quencly the coke by means of o machine

T
(S5

iving a sprinkling hiend which sy
intractueed dpto the oven and cowed to
feavel hack aad forth over the surface of the
colte wl the s time sprinkd water
inerecn, sSaeh neichines are of expensive
comsdrietion and reguive the servives of mie

i

Specification of Letters Fatent,

dprres und Auethormere are slow
v <in eperation :11;1‘1!'4;;1-“11’!:12‘ the |

. - 1
consumed 1 the more generally em-

Patented Apr. 26, 1910,
Seriaxl No. 511,749, ’

ployed method of quenching coke by means
of water sprayed into the oven from a hose
in the hands of an eperator at the mouth of
the oven,

The present invention is designed to
throw a large quantity of water onto the
surface of the burning coke within the oven
and contemplates an apparatus which may
be very easily hardled by a minimum num-
ber of help:
of the coke to a temperature st which the
coke may be handled 1n a period nei exceed-
ing about four minutes| thus not materially
interfering with the expeditious handling of
the coke permitted by:the type of oven re-
ferred to. ) -

The inveniion will be best understood
from a consideration of the following detail
description taken in connection with the ac-
companying drawings forming a part of
this specifibation. in which drawings:—

Figure 1 is a cenlrs® longitudinal seetion
throngh one erd of a coke uven with one
form of the invention applied thereto. Fig.
2 is an elevation of the structure of Fig. L.
Fig. 3 i« an elevaiion of a truck supported
quenching mechanism adapted for operatin
on hut one oven at a time. Fig. 4 is an enﬁ
elevation of the sivucture of Fig. 3 with the
correspouding end of the coke oven shown
1n vertical sectior Jongitndinally of the oven.

Fig. 5 is a plan view of a quenching machine.

and supporting truck adapted for quench-
Ing oL or more ovens siinultaneously. Fig.
s a front elevation of the structure of Fig.
Fig. 7 is a detail view of a battery of
streatn forming and directing nozzles used
in connection with the quenching structures.

The simplest form of the quenching mech-
anism is illustrated in Figs. 1 and 2 and
reference wiil first be had €5 these fignres,

A coke oven of the Mitchell type is in-
dicated at 1, this type of oven consisting of
a long and comparatively narrow chamber
of equal digmeter throughout with the deers
or openings at the ends of the same diameter
as t}w bady of the chamber while the in-
terior of the chamber rises from the ends
toward the center at which latter point the
charge 1s introduced to be afterward Teveled
and Dburned until there is produced a long
block @ of ecke which may bz readily ejecte
tiwough one end of th. oven by s suttable
pusher engaging the other end of the coke
atd eatsing it 1o be ejected through the first
nainad end of the oven. the coke black being
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of a width and height permitting such

-manipulation, the whole operation. taking

but about two mrinutes as alveady stated.
When the coking oneration has been com-
pleted the whole interior of the oven and the
entire mass of the coke bluck ave very hot.
Before however the coke block can be han-

“died it is necessary to quench it and reduce

its temperature sufficiently to permit han-
aling.  This may be done to best advantage
by spraying the coke block with water.

In the structure shown in Figs, 1 and 2

hook shaped supports 3 are provided on

each side of the mouth of .the coke oven and
these supports are designed to receive the
end of a pipe 4 which may be made up of »
suitable number of tees 4" joined by nipples
5 and terminating at the ends in longer pipe
sections sufliciently extensive to rest in the
hooks 3. To each tee there is sccured a
nozzle 6 and the structure is such that the
pipe carries a series  of nozzles extending
across the opening to the eoke oven and di-
rected toward the intertor of said oven. One
end of the pipe beyond the corresponding
hook 3 is provided with a cap 7.
other end of the pipe beyond the correspend-
ing hook 3 there is provided a union 8 re-
ceiving one end of a hose 9 the other end
of which may be connected to a valve 1C on
the upper-end of a branch pipe 11 rising
from a main 12 buried a suitable distance

~in the %Ljound and extending along the frout

35

© 40

of the bank of ovens.
Fast to the pipe 4 near one end thereof is

- an arm 13. The free end of the arm 13 may

be provided with an eve for the reception
of the hooked end 14 of an operating vod i5
of sufficient length so that the handle end
may be so distant from’the mouth of the
oven that an operator is out of the danger

. zone caused by the outrush of steam or hot

45

gases from the mouth of the oven.

When it is desirable to quench the coke
after the burning of the charge in the oven
has ‘been compﬁzted, the closure for the

. mouth of the oven is removed aud the pipe 4

50
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is hung on the hooks 3 with the nozzles ¢
directed into the mouth of the oven und ile
hose 9 is attached to the valve 10 which lat-
ter may then be opened so that there is pro-
duced a Hlow of water through the hose 9
into the pipe 4 and from thence in the form
of jets from the nozzles 6 into the oven above
the coke block 2, and assuming a proper
elevation of the discharge end of the nozzles
6 and a sufficient pressure of water, the jets
may reach to the farther end of the coke

. block. By changing the elevation of the dis-

60

14

charge ends of the nozzles by rocking the

ooks 3 as bearings, which rocking may be
performed by a proper manipulation of the
rod 13, the battery of jets or streams may be
directed from one end of the coke block to

At the,

the other as the operator may desire, the
large quantity of watex available quickly
quenching the coke to a suitable tempera-
ture for subsequent handling, the steam gen-
erated escoping through the open end or
ends of the vven. IL will be understood of
course,thut the battery of nozzles ¢ and the
pipe 1 may be provided at each end of the
oven, the arrangement then being a dupli-
cate of the arrangement shown i Figs, 1
and 2. As soon as a coke block in an oven
has been snitably quenched the hose 9 may
be disconnected from the valve 10 after the
latter has been closed and the pipe 4 may
ther. be carried to the next oven to be treat-
ed and the process of quenching may then be
repeated, the structure being light cnough
to be handled by one operator so that much
tine is saved without any increase in the
number of operators needed. o

- Where tracks.along the line of ovens are
avaijable, then the battery of nozzles 6 may
be mounted on a saitable truck 16 as shown
in Figs. 8 and 4 or 17 as shown in Figs. 5
and 6. v '

Referring first to the structure shown in
Figs. 3 and +4 the truck 16 is a small easily
handled structuce but little longer than the
width of the mouth of an even and this truck
is mounted upon wheels 18 adapted to the
track indieated at 19, such tracks being com-
monly provided for apparatus used in con-
nection with the handling of the coke.

" The platform of the truck may overhang
toward the oven to bring the structures car-
ried thereby into operative velation to the
oven, the truck being adapted to the tracks

already available. .\t the side of the truck

adjacent to the oven there is mounted a
frame 20 which may for convenience of cou-
struction be made up of pipes and pipe fit-
tings, but of course any other suitable irame
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structure may be employed. One long side

of the frame 20, the side adjacent to the
body of the truck, and therefore in operi-
tion the lower side is secured to the truck by
bearing blocks 20’ in which the said lower
side of the freme may turn so that the up-
per long side of the frame may be swung in
an arc about the longitudinal axis of the
lower side of the frame thus permitting the
movement of the upper long side of the
frame to and from the mouth of an even.
The upper long side of the frame is in the
form of a pipe 21 so supported in the side
members of the frame as to be capable of
independent rotative movementabout its len-
gitudinal axis. The pipe 21 includes a tee
22 best shown in Fig. 7 and this tee is con-

| pled by a pipple 23 to another tee 24 intro-
ﬁipe 4 about its longitudinal axis on the

duced into the pipe 4 made up of the nip-
ples & and tees 4 with the latter carrving
rozzles 6 similar to the battery of nozzles
shown in the structure of Figs. 1 and 2 ex-
cept that the terminal nozzles of the battery
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of nezeles wie connected 1o the pipe + by el-

bows 25 Leyond which the pipe 4 does not |

extend. / _
. In the structure shown in ¥ig. 7 the nip-
ple 23 is connceted to the pipe 4 midway

the length of the latter while the ends of the !

pipe 1 are supported and braced by straps
26, huving eye ends embracing the corre-
sponding portions of the pipe 4 and of the
pipe 21 <o that the battery of nozzles will

“participate in any rotative mevement of the |

“pipe 21 in the frame 20, the nozzles moving
m.an arc abont the longitudinal axis of the
pipe 21 us a center. PR

Fast to the pipe 21 is one end of an arm
27 and to the other end of this arm there i
‘connected a link 98 extending and conrected
* to a haud lever 29 mounted on the truck 16

near ihe side thereof remote from the ovens, i
an ordinary type

the lever 29 being of
capable of being Jocked in adjusted position.

The frame 20 is shown as provided with a
central erozs bar 3¢ which may also be made
of pipe and this bar is con -ected by a link or
rod 31 to a manipulating lever 52 by measns
of which the frame 90 may be rocked zbout

its supports 20 to any desired position and ;

. there locked, thus permitting the movement
of the pipe 21 toward or frem the month of

the oven as the operator may desire, the.

rocking of the frawme 20 toward the oven
being sufliciently extensive to permit the in-
troduction of the nozzles 6 to a considerable
distance info the mouth of the oven if such
be desired. ’

Fast to the cross bar or pipe 30'is a shield
33 having the edge remote from the bar 30

secured to the lower member of the Frame 96

Ly bruce bars 34 so that when the frame 20
Is in operative relation to the moutk of the
oven with the nozzles 6 introduced there.
mto the shield 33 will extend across the

cross har 30.

Pivoted at the lower edge to the ¢ross bay -
a con- i

39 is another shield %5 constitntin y
tinuation of the shield 33 and this shield
35 is connected by a red or link 36 to a

mzuipulating lever 37 by means of which
the shicld 35 may be locked in adjusted
positions.

Mounted on the truck 16 is a valve 38 hay-
ing a hose 9 attached thereto for

posed along the line of ovens
ends of the branch pipe 11 coming fron the
main 12, The valve 38 is conne-ted by o
flexible’ pipe o hose 39 to one end of the

ipe 21, the otlier end theveof being closed,

he valve 38 is under the control of o nnip-
ulating rod 46 having its accessibile end sup-

Yo standard 41 adjacent to tie
manipiating levers for'the rest of the strq +.
ture so s to be within ready veach of an
operater.

When ine coke block within an oven ix
ready for quenching the truck 16 is moved
into preper position m frout of the month

poried Ly

{ of the oven, the whole structure behig suifi-

ciently light to be readily pushed into JPOsI-
tion by hand. The hose 9 is conpled be-
tween the valves 10 and 38 and the valve 16
may then be opeiied, the valve 38 being at
the time closed. By the proper manipula-

; tion of the lover 32 the frame 20 s moved
; toward the moeuth of the aven rntil the noz-

zies £ are introduced thereinto and the tever
A7 Is manipulated to canse the shield ¥5 to
cover the marth of the aven to g wnfficient
extent fo prevent eseaping gases and ~tewn
reaching an operator standing at the side of
the truck remote frow the oven. Now by a
preper manipulation of the rod 40 and lever
2, streans of water are cased Lo fiow Trons
the nozsies 6 into the oven, the foree of the
streamn being controlled by a suitable manip-

calation of the valve 3% and the elevation of

the streams being controlled by o snitabie
manipulaiion of the lever 9o acting throngh
the rod or link 28 and aru 27 on the Lipe
21 with which lutter the nozzles niove,

An operator standing on the truck with
the Tever 29 and rod 40 within reach niay i
rect sivests of water upon the coke hlock as
required while protected from the ontrnsh
of steam and gases by the slields 33 and 5.
bat ihe shield 35 may he so adjusted as te
permit the operator observing the interior
of the coke oven over the top of the shield
35 white still proteeted by the sid shield
from the diveet rush of the steam und Zises,
The strueture of Figs, 2 and 4 permils the

Dquenching of the coke hlock as expeditionsiy
lower portion of the mouth of ‘he oven with
the lower edge of the shield below the lower :
edge of the mouth of the oven and the hody |
of the shield sloping in an upward direction |
away from the mouth of the oven toward the

as the striicture of Figs, 1 and 2 and with
mininum of lnbor. Where it is desivabie to
quench moye than one oven at a time the
strueture of Figs, 5 and 6 may be empleved,
this =i acture differing from the structnre of

i Figs. 8 and 4 in providing a truck sufli-
inciude wore than one oven

ciently long to

and preferablv three ovens where the ovens

are built in long rews or closely adjacent
sovens. The tenek 17 of Tigs. 5 and 6 is pro-

vided at euch end with a frame 20 with the
adjacens ends of the lower menber of the
two frames connected togethes Ly a reach

Cpipe o7 bar 42 so that the two frames wiil
coupling :
the valve 38 to any one of the valves 10 ex. :
at the upper

move together. The pipes 21 copstitning
the upper members of the frames 20 are con-

tinved beyond the adjacent ends of the

, irames and where they meet they are conpjed
. together by suitable fanges 43" with an io-

terposaid web catling off  comnrunication
from one pipe 21 to the other. The two
femmes 20 therefore hecome m effect one

cfrume as Jong ax the elongated truck 17

e
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The battery'ﬂf nozzles 6 of each frame 20

. is so located us to-be introducible intc the

end. or mouth of a corresponding oven, but
these ovens will be separated by an inter-
vening oven to which the structure is in-
active when operating upon the separated
ovens. The rest of the structure is similar
-to that of Figs. 8 and 4 except that the valve
38 to which. the hose 9 connects is inciuded
in a pipe 44 on the floor of the truck and this
pipe 44 is in turn connected -to an interme-
“diate point of another pipe 45 extending
. from one end to the. cther of the truck and
. at the énd connected b’yi' respective flexible
pipes 39 to the outer ends of the pipes 21.
In the pipe 45 between the point of con-
nection therewith to the pipe 44 and theend
of the pipe 45 connected by a flexible pipe
39 to the pipe 21 at cne end of the truck,
there is introduced a valve 46. Also the le-
“ver 32 for controiling the position of the
frame 20 is connected to a2 rock shait 47
which iz turn is connected at one end by a
rod or link 31" to the corresponding frame 20
so that the two frames msy be moved simul-
tanecusly by means of the one controlling
lever 32. The shaft 47 may be made hollow
-and - another rock shaft 48 extends there-
through and beyond ths ends thereef, this
last named shaft being connected at onz2 end
to the lever 37 for operating the shield 35
while the cther end of the shaft 48 is con-
necfed by a link or red 36” to the correspond-
ing shield at the other end of the truck. By
5 this means a single operator may spray¥ two
ovens simultaneously, thus corresponaingly
facilitating the operation. If at any time it
be advisable to spray but one oven at a time
with the structure of Figs. 5 and €, then the
.5 ¥alve 46 may be closed and water admitted
to the pipe 44 through the valve 38 wili pass
.. to but-one battery of nozzles 6. :
During the first part of the operation of
cﬂuenching the coke, it is not necessary that
the operator should watch the process and
therefore the screen 35 may be In its most
elevated . position to protect the operator
from the outrushing hot gases or steam.
- As the operation progresses the scre=n or
shield 35 may be lowered sufficiently to per-
mit the operator to observe the progress of
the operation and shut off the flow of water
when the quenching has reached the proper
point and so that the frame or frames 20
may be rocked away from the ovens to with-
draw the nozzles and the water be shut oft
at the valve 10 being utilized, after which
the structure may be moved to the next sven
or ovens to be treated and the operatioc may

8¢ be repeatad.

Since the Mitchell type of coke overn ad-
mits of the rapid expulsion of the coke,
many ovens may be discharged one after
_the other by a single pushing apparatus, in
65 g comparatively brief period of time, but

956,307

unless the quenching of the coke o a tem-
Peraturc at which the coke may be handled
keeps pace with the po-sible rapidity of
operation of the pusher, the advantage of
the oven for facilitating rapidity of opera-
tion is lost. But the present invention pro-
vides a means for-quenching the coke with
such rapidity that a serics of ovens may he
prepared for the action of the pushing ap-
paratus as rapidly as th_ latter can operate
to expel the coke, and this preparation not
ouly requires a minimum of time but a
minimum of labor since a single operator
may cause the quenching of the ovens as or
more rapidly than the mechanism used for
discharging the coke from the oven can be
made to operate.

What i5 claimed is:— °

1. A quenching apparatus for coke ovens,
comprising means for directing water into
the oven over the coke block therein, a sup-
port for the water directing means on which

80

85.

the latter is movable about an axis trans- -

verse to the oven, and m2ans under the con-
trol of an operator for moving the water
directing means on its axis.

2. A quenching apparatus for coke ovens,
comrrising means for directing a plurality
of streams of water simultanecusly in the
oven over the coke block therein, a support
for the water directing means on which the
latter iz movable about an axis transverse
to the oven, and means under the control of

90

95

an operator for moving the water directing -

meens on its axis,

8."A quenching apparatus for coke ovens,
comprising a suitable carrier movable into
operative relation to the mouth of an oven,
2. support on the carrier movable with rei-
erence to the carrier into and out of operu-
tive relation to the mouth of the oven,
battery of water directing nozzles on said
support extending in a direction across the
mouth of the oven, and means on said ear-
rier for elevating and depressing the dis-
charge ends of the nozzles at will..

4. A quenching apparatus for coke ovens,
comprising a suitable carrier movable into
operative relation to the mouth of an oven,
a suppert on the carrier movable with refer-

Cence to the carrier into and out of opersiive

relation to the mouth of the oven, a battery
of ‘water directing nozzles on said carrier
extending in a directicn across the mouth

of the oven, means cu said carrier for elevat- 1

ing and depressing the discharge ends of (h:
nozzles at will, and a shield on the carrier
movable at will into operative relation tc
the mouth of the cven.

5. A quenching spparatus for ccke ovens,
comprising a suitable carrier movable into
operativeTeltion to the mouth of an oven, a
support oh .the carrier movable with refer-
ence to the carrier into and out of operative
relation to the mouth of the oven, a battery
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- -the oven, means on said carrier for elevating
"and depressing the discharge ends of the

- shield,
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ovens, 4 linear battery of nozzles, means for
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- ence to the carrier into and out of operative |

58,307 - ) S

of water directing nozzles on said carrier ex- |
tending in a direction across the mouth of

nvzgies at will, a shield on the carrier mov-
able at will into operative relation to the
mouth of the oven, and another shield on
the carrier coscting wiih the first named |

6. A quenching apparatus for coke ovens,
comprising a suitable carrier movable into
operative relation to the mouth of an oven, a
support on the carrier movable with refer-

relation to the mouth of the oven, a battery
of water directing nozzles on said carrier ex-.

intc operative relation to the mouth of the
oven to protect an operator from the out-
rush of steam, said shield having a member
movable at will while the apparatus is in
operation to expose the upper portion of the
mouth of the oven to view.

9. In a quenching apparatus for coke
ovens, a suitable carrier movable into opera-
tive relation to-the mouth of an oven, a sup-
port thereon movable to and from the mouth
of the oven, a linear hattery of nozzles car-
ried by the support, a shieid carried by the

40

45

suppert. and operating means for elevating

and depressing the discharge ends of the
nozzles and for adjusting the shield at will,
10. In a quenching apparatus for coke

tendiug in a direction across the mouth .of fovens, a suitable carrier movable into operi-

the carrier, means on said carrier for ele-
vating and depressing the discharge ends of
the nozzles at will, a relatively fixed shield
on the carrier movable with the latter into
operative relaticn with the lower part of the
motith of the oven, and an adjustable shield.
on the. carrier movable with relaticn to the
upper part of the mouth of the oven at will.

7..In a quenching apparatus for coke

upporting said battery of.nozzics in sub-
stantially transverse relatisn to the mouth
of the oven, and means for the clevation and
depression of the discharge ends of the
nozzles at will. :

8. In a quenching apparatus for coke.
ovens, means for directing wuter onto the

eake within the oven, and a shield movable

tive relation to a plurality of ovens at once,
separated-supports on the carricr, water di-
recting means on each support, means com-
mon to both supports for moving them si-
multanecusly to and from the mouths of
separated ovens, and meuns common to the
water Jirecting means on bath supports for
elevating and depressing :hem simultane-
ously. ’ ' g

In testimony that we claiu: the foregoing
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as our own, we have hereto affived our sig--

natures in the presince of two witnesses.

THOMAS J. MITCHELL.
JAMES A. McCREARY.

Witnesses:
Jayves M, SacrH,
Joux L. Hyarr,
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