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UNITED STATES PATENT CFFICE.

WILLIAM L. AFFELDER AND MARK GORTON, OF BR_OW.NFIELE), PENNSYLVANIA.

APPARATUS FOR WATERING COKE IN CORKE-OVENS,

949,290,

Specification of Letters Patent.
Application filed July 15, 1509,

atented Feb. 15, 1910,
Serial No. 507,755,

To all whom it may concern: :

Be it known that we, Wiunias L. Avret-
pEr and Marik Gorron, both of Brownfield,
in the county of Fayelte and State of Penn-
sylvania, have invented a new and useful
Apparatus for Watering Coke in Coke-
Ovens, of which the following is a full,
clear, and exact deseriprion, reference being
had o the accompanying drawings, forming

¢ part of this specification, in which-—

Figure 115 a view partly in plan and
partly in horizontal section, showing water-
ing appuratus embodying our invention, in
connection with a series of coke ovens, Inig,
215 a sectional elevation of the same. Wig. 3
is a longitudinal horizontal section showing
the cylinder and adjacent parts. Iig. 4 is ¢
side elevation of the same. . Fig. 5 is an end
view. Ifigs, 6 and 7 are sections on the lines
VI—V1 aud VIT-—VIT respectively of Fig.
3. Kig. 8 15 a sectional view of a portion of
the cylinder showing the piston therein.
IPig. 9 15 a side view looking at the opposite
side from ig. 4. Fig. 10 is a longitudinal
horizontal section of the valve shifting mo-
tor. Fig. 11 is a detail view of one of the
inlet valves. TPig. 12 is a cross section on
the Hine XIT—XI1I of Fig. 10, and Fig. 13 is
an end view of the valve shifting motor.

Our inveution has relation to apparatus
for water quenching coke in coke ovens, and

is designed to provide apparatus of this

character which 1s simple and effective in its
operation.’

Further and more specific objects of the
invention are to provide apparatus of this
character, which is compact in form; which
:an be readily moved from one oven to an-
other; which shall be automatic inits oper-
ation; and in which the water is first nsed gs
a motive power for the device and is then
used for the actual watering of the coke.
_The nature of our invention will be best

“understood by reference io the accompany-

ing drawings, which will now .be described,
in which we have shown the preferred em-
bodiment of the invention, it being premised,
however, that various changes may be made
in the letails of construction and arrange-
ment of the various parts without departing
from the spirit and scope of our invention
as defined in the appended claims.

In these drawings, the numeral 2 desig-
nates a coke oven, a series of these ovens be-
ing shown.in Fig. 1. Extending glong each
side of the series of ovens are parallel tracks

rotary valves 17.

3 upon which s mouunted a suitable carrvinge
4, which wmay be propelled along the said
tracks by means of any suitable molive
power, such as electric motor 5. Mounted
upon each carvinge & and preferably, al-
though not necessarily, arranged to ‘travel
on said carvinge in a divection at right angles
to the travel of the carriage (that is to say,
toward and away from the ends of the
ovens) is a ear or support 6. Mounted upon
each car or support 1s walering appacatus A
coustructed n aceordanee with our invention.

By means of the earriages o4, the watering'

apparatus A can be veadily moved from one’

oven to another along the series of ovens.
The wulering apparatus shown upon the
two cars or supports 6 ave sinilar to each
other, and but oue of them will be described
in_detail.  "This apparatus consists of a
cylinder 7 having therein a piston 8, which
is arranged to reciproeate within the cylin-
der and which is'earried by a hollow piston
rod 9, which extends outwardly through a
stufling-box 10 at one end of the cylinder,
Connected (o the projecling end of the hol-
low rod 9 is a sprinkling head 11, The pis-
ton 8 is provided with a projecting hub 12
at each side, ench of these hubs having there-
ina series of radial ports 13, the rod 9 being
threaded, or otherwise secnved 1 one of (hese
hubs, as shown in Fig. 8. Within the pis-
ton head and extending into both hubs is

a rotary valve sleeve 14 also having ports
therein, and arronged to control the ports
13, said sleeve heing so arranged that when
the ports 13 of one hub arve opened, the ports

of the other hub are closed and vice versa.
The manner of actuating this valve slecve
will be deseribed hereinafter.

15 designates the supply pipe for the cyl-
inder 7, said pipe extending longitudinally
of the cylinder at one side thercof. This

-pipe 15 1s connected with the end portions
B

of the cylinders by the short inlet pipes 16,
the admission to which is controlled by the
Connected to.the pipe
15 is a water feed pipe 18 having the flexible
portion 19. This flexible portion 19 is con-
nected at its opposite end to the looped pipe
20, having two parallel braiiches which ex-
tend above the cylinder and parallel there-
with, and which form a support for the
springler head 11 when the latter is ex-
tended into the furnace. For this pur-
pose, the end portion of the hollow rod 9
to which the sprinkler head is attached is
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“the two similar ports 31 and 32.

2

connected with these looped pipes by the
short rigid connection 21, as best shown in
Fig. 9. In order to properly guide and sup-
port the looped pipe 20, as 1t is reciprocated

into and out of the coke oven, with the.

sprinkler head, the cylinder is provided with
a series of supporting and guiding rollers
22 and 23, the lower branch of the looped
pipe resting upon the rollers 22, and the
rollers - 28 extending between the two
branches of the lc_opeg pipe. Water is sup-
plied to the lower branch of the looped pipe
20 by a connection at 24. ' _

25 designates a valve shifting motor or
engine which, in the particular arrangement
shown in the drawings, is arranged trans-
versely underneath the central portion of the
cylindz:r 7. 'This motor or engine 25 (see
Fig. 10) has a central piston chamber 20
with a valve chamber 27 at one side thereof
and a similar valve chamber 28 at the oppo-
site side. The valve chamber 27 is arranged
to communicate with the piston chamber 26
by means of the twe ports 29 and 30, which
lead into opposite endpportions of the piston

" chamber; -and the valve chamber 28 com-

municates with the piston chamber 26 by
The
ports 29 and 30 are controlled by the hel-
low rotary valve 33 mounted.in the cham-
ber 27, and the ports 81. and 32 are con-

trolled by a similar valve 34 mounted in

the chamber 28. , i

34 is the inlet valve for the chamber 26
and 33 is the outlet valve for suid chamber.
As above described, the two valves 33 and 54
are hollow, and each is open at one end for

. connection vespectively with the inlet con-
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nection 35 and the outlet connection 86, The
inlet conmection-35 may conveniently form
a branch of the inlet pipe 18; and the outlet

-connection 36 may discharge at any conven-

ient point.- The valve 34 has the two ports
37 and 37* go arranged that when the port
37 is in register with the port 81, the port
37* will be out of register with the port 32.
The only outlet valve 33 has the two similarly
but reversely arranged ports, 88 and 39.

40 is a piston arranged to work in the pis-
ton chamber 26 and carried by a piston rod
41 which extends outwardly through a stuit-
ing-box 42. ' .

" Journaled in the side wall of each of the
heads of the cylinder 7 and projecting in-
wardly into the interier of, these heads is a
tappet. arm or finger 43. These tappet

_arms or fingers 43 ave arranged to be en-

1
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gaged by the piston § near the limits of its’

respective strokes, to thereby impart a par-
tial rotary movement to the shafts of said
arms or fingers which extend outwardly
through the walls of the cylinder heads.

" Connecting crank arms 44 of - these shafis

with the crank arms 45 on the projecting
ends ‘of the stems 46 of the valves 33 and

£49,200

34 before described. are links or connect-
ing vods 47. The two cranks 45 are con-
nected by a link 472, :

The projecting end of the piston rod 41
which ecarries the -piston 40 1s connected
to a cranl arm 48 of a longitudinally ex-
tending rock shaft 49. The ends of this
vock shaft 49 are provided with cranks 50,
connected each by a link 51 with a crank 52
on the outer end of a shafi 53. One of these
shafts 53 is journaled in the end wall of
each head of the cylinder 7 and carries at
its inner end within the head a hook shaped
crank arm 54, best shown in Iigs. 8, 7 and
8. This. hook shaped crank arm, when
actuated in the manner hereinafter - Je-
scribed, is arranged to engage a pin or-
stud 55, secured to the valve sleeve 14 be-
fore described, and projecting outwardly
through ah elongated slot 56 in one of the
hubs 12.
end portion of the valve sléeve carries one
of these pins or studs 55, one for contact
with the crank 54 at one end of the eylinder
7 when the‘piston 8 is at the Hmit of its

contact with the crank arm 54 at the oppo-
- site end of the cylinder 7 when the piston
8 is at the end of its reverse stroke. , The
.two pins or studs, together with the actuat-
ing arms 54 are so arranged, however, as
to cause the rotation of the valve sleeves
i4 in opposite directions.
each shaft 53 is also connected by a link 57
with a crank 58 on the projecting end. of the-
vaive stem of the adjacent admission valve
.17 whereby said valve will be controlled
simultaneously with the movements of the
crank arms 54, . . : -
The operation is as follows: As the piston.
8 nears the limit of its stvoke in one direc-

one of the links 47 to shift the position of the
inlet valve 34 of the valve shifting enginé or
aotor 25. This cuts off the supply of water
it one side of the piston 40, and admits
water at the opposite side of said piston.
By means of the link connection 47> be-
tween the stems of the two valves 33 and 34,
the outlet valve 33 is also shifted. The rela-
tive action of these valves to admit water at
-one-side of the piston 40 and exhaust it at
the opposite side, will be readily under-
stood from IFig. 10 without a detailed de-
scription. . The shifting of these valves 33
-and 84 causes a reverse movement of the pis-

This movement of the rock shaft, through
rthe links 51.and 54, opens the admission
valve 17 at the end of the cylinder where
the piston 8 riow is, and closes the admission
valve 17 at the opposite end.of the cylinder.
This movement of the rock shaft 49 also

" actuates the crank arm 54 to engage the pin

It will be understood that each-

ton 40, thereby actuating the rock shaft 49.
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stroke in bne-direction, and the other for
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The crank 52 of
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tion, as shown i Fig. 3, it contacts with the
tappet arm or finger. 43, thereby actuating -
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or stud 55 and thereby rotate the valve sleeve
I so as to close the poris 13 at the right
hand side of the piston, looking at I'lg. 8,
and open the ports 13 a6 the left hand side
of the piston. The piston 8 now starts its
reverse strole and the water ab the left hand
side of the piston iz exhausted through the
ports 13 intoe the hollow piston rod & and

_thence to the sprinkler head 11 where it is

discharged. When the piston 8 nears the
other end of the cylinder 7, the tappet arm
43 at that end is actnated, thereby again
shifting the valves 83 and 34, and actuating
the rock shaft 39 in the reverse divection to
reverse the inlet vulves 17 and also veverse
the position of the valve sleeve 14, Daring
the next reverse stroke of the piston, the
water at the right hand side thereof is
forced into the hollow piston rod 9 and is
discharged at the sprinklér-head 11, 1t will
be seen, therefore, that when the apparatus
is properly positioned with veference to the
coke oven, and the operation is started, the
piston 8 and the cylinder T antomaticilly
continue to operate as a double acting moior
to force the water to the sprinkler liead apon
both strokes. The cold “water supply. fivst
passes through the looped supporiing pipe
20, thereby preventing said pipe from burn-
ing out while it is within the oven, and then
passes to the inlet pipe 15, The waler which
forms the motive power for the motor is
afterward autilized in guenching the coke;
and the only water lost is the comparatively
small amouit which Is exhousted from the
alve 33 of the valve shifting motor.  This
water may be utilized if decmed advisable
by piping it into the oven or in other ways.

It will be understood that at each recipro-
ation of the piston 8, the sprinkler head 11
will be reciprocated within the oven over
the Led of coke to be quenched, being guided
and supported i its movements by the
looped supporting. pipe 20. 1t will be un-
derstood by reference to g, 2 that the pur-
pose of providing a separate sprinkling ap-
paratus at each side of the oven, or series of
ovens, is to reduce the length of extension of
the sprinkler head into the oven, by waking
the sprinkler head of each apparatus trav-
erse approximately one-half the length of
the oven. This avolds excessive over-hang
of the sprimdder head in its extended posi-
tion. It will be obvious, however, that if
desired, and particularly with some ovens,
but one apparatus need he employed and the
spriukler. head be provided with a safficient
extension to travel substantially the length
of the oven. As above stated, however, this
is not preferred, for the reason that it not
ouly increases the over-hang of the lead,
byt it also increases the necessary length of
gtroke of the piston 8. .

It will be obvious that various changes
can be made in the details of construction

u

8

and arvangement of the parts. Thus, the
several valves emploved may be of any suit-
able character; the precise means for shift-
ing and acluating the valves can be changed,
changes may be made in the manner of sup-
porting and guiding the sprinkler head in
its ‘movements, aud various other changes
madle. - '

We claim:

1. In apparatus of the character described,
2 motor and a transversely clongated sprin-
kling device adapted to sprinkle substan-
tially the entire width of a coke oven and
arranged to be reciprocated by the motor
and to utilize fhe exhaust water from the
motor; substantially as deseribed.

2, In apparatus of the character described,
a double acting motor, a transversely ex-
tending sprinkler head rveciprocated by said
motor, and meins for causing the exhaust
water of the motor to be discharged at the
sprinkler hiead ; substantially as deseribed.

3. In apparatus of the character described,
a double acting motor, a sprinkling or
quenching device connected to the piston ot
the motor to be reciprocated thereby, valve
mechanism controlling the action of the
motor, means whereby the movements of
the piston automatically effect the shifting
of the valves, and means for delivering the
exhanst water of the motor to the sprinkl g
or quenching device; substantially as de-
scribed. _'

4. In apparatus of the character described,
a double acting motor, a piston arranged to
reciprocate in said motor and having a hol-
low piston rod, a sprinkling or quenching
device connected to said piston rod, and
alve means for admitting the exhaust water
of the motor into said piston rod; substan-
tially as described.

6. In apparatus of the chavacter described,
a double acting motor having a piston pro-
vided with a hollow piston rod, a sprinkling
or quenching device carried by said piston
rod, valve means for controlling the action
of the motor, valve nieans for controlling the
admission of the exhaust water from the
wotor into the piston rod, and shifting de-
vices for the valve means operated by the
movements of the piston; substantially as
described. : :

6. In apparatus of the character desceribed,
a double acting motor cylinder, a piston
therein having a hollow rod, valve means for
controlling the admission of fluid to said
rod at both sides of the piston, and & sprin-
kling or quenching device connected to the
piston rod; substantially as described.

7. Appuaratus of the character described,
having a double acting cylinder, a piston
therein, a hollow "piston rod, a sprinkling

- or quenching device connected with the pis-

ton rod, said rod having inlet ports at both
sides of the piston, a valve member for con-
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trolling said ports and means controlled
by the movement of the piston for shifting
said valve member to close the ports at one
side of the piston and open the ports at the
opposite side of the piston; substantially as
deseribed. o _

8. In apparatus of the character described,
a cylinder, a piston- therein, a transversely
extending sprinkling device- connected to
and reciprocated by the piston, and means
for supplying the sprinkling device with
water from the cylinder; substantially as
described. ’ .

9. In apparatus of the character déscribed,
a double acting cylinder, a piston in said
cylinder, ‘a sprinkling device operated by
the piston and-arranged to receive its sup-

_ ply of water from the cylinder, a supply
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pipe for the cylinder having valve connec-
tions at opposite ‘ends of ther cylinder, a
valve shifting motor, valves controlling the

action of said motor, devices. operated by

the movement of the piston for shifting said
valves, and actuating connections between

the valve shifting motor and the valves of’

the admission pipe; substantially as de-
scribed. ~ - : - '
10. In apparatus of the character de-

‘scribed, a. double acting cylinder, a piston

therein, a sprinkling device connected to and

- operated by the piston and arranged to re-

ceiver its supply from the cylinder, valyve
means controlling said supply, a valve shift-

" ing motor, connections operated by the
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scribed, a cylinder, a piston therein, a sprin- |

movement of the piston for shifting: the

valves and said motor, and connections ac--

tuated by said motor for controlling’ the

valves of the admission pipe and also for op-
-erating the wvalve member which -¢ontrols

the supply from the eylinder to the sprin-
kkler; substantially as described. .

11. In apparatus of tlie character de-
scribed, a cylinder, a piston therein, a sprin-
kling device connected to and operated by
the piston; and arranged to receive its sup-

ply from the exhaust of the cylinder, and

supporting'and guiding means for the sprin-
kling device; substantially as described.

12. In apparatus of the character de-
seribed, a cylinder, a piston therein, a sprin-
kling device connected to and reciprocated
by the piston-and receiving its supply from
the exhaust of ‘the cylinder, and a water
cooled support and guide for said device;
substantially as described. :

13. In apparatis "of the character de-

949,200

kling device connected to and reciprocated
by the piston and receiving its supply from
the exhaust of the cylinder, and a water
cooled support and guide for said device,
said water cooled guide and support being
formed- by the supply pipe for the cylinder;
substantially as described. o
14. In apparatus of the character de-
scribed, the combination with a motor cylin-
der, a piston therein, and a watering device
connected to and actuated by the piston, of
‘admission valves for said cylinder, a shift-
ing motor for said valves, said motor com-
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prising a piston and cylinder, valves con- .

trolling the action of said piston, and cylin-
der connections controlled by the first named
piston for actuating said valves, and connec-

tions actuated by the shifting motor for ac-

tuating said admission valves; substantially
as described. ’ :

15. In apparatus of the character de-
scribed, the combination with a motor cylin-
der, a piston therein, and a watering device

connected to and actuated by the piston, of’

admission valves for said cylinder, a shift-
ing motor for said valves, said motor com-
prising a piston and cylinder, valves con-
trolling the action  together . with valve
means controlling the admission of the ex-

“haust ‘from the main cylinder to the water- .

ing device, and connections whereby said
valve means are also actuated by the shift-
ing motor ; substantially as described. |
- '16. In apparatus of the character de-
seribed, a motor, a sprinkling. device con-
Aected to the piston of the motor to be re-
ciprocated thereby, a conduit leading from
the motor cylinder to the sprinkling dévice,
and means operated by the movement of the
motor piston for alternately .openiny said
conduit to the cylinder at opposite: sides of
the piston, substantially as described.

17. In apparatus of the character described,

duit leading from the interior of the motor
cylinder to the sprinkling device, and valve

| means controlling said conduit-and operated

by the movements of the motor piston, sub-
stantially as described. e

* In testimony whereof, we have hereunto
set our hands. : o

WILLIAM L. AFFELDER,

MARK GORTON.

" Witnesses: - : -
Joun C. REiSINGER; -
Jesse B. Wyarr,
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