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7 Claims.

The general object of the present invention is
to provide a horizontal coke oven battery oven
having preheating means below the oven cham-
ber, with improved means for reinforcing the
oven brickwork at the sides of the battery, so as
to minimize trouble due to the considerably
greater thermal expansion increase in battery
width at levels adjacent and between the top and
bottom of the oven chambers than at levels ad-
jacent the top and bottom of the brickwork mass.

In the construction of coke ovens of the above
mentioned type, it is the substantially universal
practice to provide vertically disposed metallic
posts or buckstays, one in front of, and bearing
against each end of each of the heating walls
alongside each coking chamber, and to connect
the upper end of each such buckstay at one side
of the battery to the directly opposed buckstay
at the other side of the battery by a tie rod, and
to anchor the lower end of each buckstay, as by
means of an anchor belt imbedded in the sup-
port or foundation for the brickwork mass, in
which the coking chambers, heating flues, and
air preheating provisions are incorporated.
While the buckstays are employed to control the
expansion to some extent, and to minimize the
battery deformation resulting therefrom, they
are not intended to prevent the battery from in-
creasing in width as it is heated up, or to pre-
vent the increase in width from being consider-
ably greater adjacent and between the oven floor
level and the level of the tops of the oven cham-
bers than at levels adjacent the top and adjacent
the bottom of the battery brickwork. On the
contrary, it is customary to interpose springs,
lead plates or other yielding devices between the
buckstays and the nuts on the tie and stay bolts
through which said bolts operatively engage the
ends of the buckstays, which yield as the battery
expands in width. The yielding devices are of
such stiffness, however, that the buckstays are
ordinarily bowed outwardly to an appreciable ex-
tent, as a result of the relatively large increase
in battery width adjacent and between the levels
of the tops and bottoms of the oven chambers at
the oven level than at lower levels.

Heretofore various expedients had been pro-
posed to minimize and control the bowing of the
buckstays, and other objectionable results of the
battery expansion conditions giving rise to that
bowing, but all of such prior expedients have
been found inadequate or open to practical ob-
jection, which it is the object of the present in-
vention to avoid. -

In accordance with the present invention, the
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bowing of the buckstays by the battery brickwork
expansion, is regulated and minimized by means
of a brace which is attached to the lower portion
of each buckstay and extends outwardly there~
from, and which is of a special form or type
which may be designated as semi-portal or semi-
truss. The specially formed truss is character-
ized by its inclusion of a portion which extends
outwardly from the buckstay for several feet,
and. is subjected to a depressing force by the
force tending to bow the buckstay and which is
prevented from moving downward under said
depressing force by a post or strut, provided for
the purpose and having its upper end in support-

ing engagement with the said brace portion, and’

which has an earth support independent of the
battery structure.

While the invention permits of the use of a
rigid brace structure rigidly attached to the
buckstay along the length of a considerable por-
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tion of the buckstay below the oven floor level, .

the brace advantageously comprises parts hinged
or flexibly connected to one another, and hinged
or otherwise flexibly connected to the buckstay
adjacent the oven floor level, and also at a con-
siderably lower level. In the preferred embodi-
ment of the invention, the brace comprises a head
beam and a tension member.. Said head beam
extends horizontally away from the buckstay ad-
jacent the oven floor level and has one end
hinged to the buckstay while its other end forms
the portion of the brace engaging a supporting
post. The said tension member is a jointed
structure and is hinge connected to the head
beam adjacent the respective ends of the latter,
and is hinge connected to the buckstay adjacent
the lower end of the latter. Advantageously, the
tension member includes a turnbuckle or the
like arranged for easy manipulation and adapted
to adjust the length of a tension connection
formed by the member between the outer end of
the head beam and the lower portion of the
buckstay, in the initial oven heating up opera-
tion, or whénever changes in operating conditions
make such adjustment desirable. In a particu-
larly advantageous form of the present inven-
tion, the head beams of the tension members at
each side of the battery, serve as supports for the

platform or “bench,” customarily provided at.

that side of the battery, at a level, which ordi-
narily is slightly below the oven floor level. .
For a further understanding of the invention
and its advantages and objects, reference should
be had to the accompanying drawing and de-
scriptive matter, in which I have illustrated a
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preferred embodiment of the invention. Of the
accompanying drawing:

Fig. 1 is a side elevation of a portion of a coke
oven battery; and

Fig. 2 is a partial section on the line 2—2 of
Fig. 1. .

The coke oven battery structure conventionally
illustrated by way of example, in the drawing,
is of a well known and extensively used type,
commonly referred to as the “Ottc underfired”
type, in which the brickwork mass in which the
coking chamber { and regenerator spaces 2 are
formed, rests on a reinforced concrete slab 4, car-
ried by pillars 3. The major elements of the
brickwork mass comprises the battery cover or
roof 5, the heating walls 6, one between each ad-
jacent pair of coking chambers and each ordi-
narily formed with vertical heating flues, an oven
bottom or base portion 1, regenerator brickwork
8, and the walls 9, of the regenerator sole chan-
nels 16. In front of, and engaging the central
portion of each heating wall end and the sub-
jacent regenerator partition wall, is an anchor
post or buckstay {i. Each buckstay {{ is con-
nected at its upper end to the directly opposite
buckstay at the other side of the battery, by a
corresponding pair of tie rods 12 located above
the oven roof 5. The lower end of each buck-
stay is anchored to the slab 4 by means of an
anchor bolt 13 extending into and secured in the
slab. Reversing valves may be connected to the
cuter ends of the channels 18, in the customary
manner. As shown, springs 15 and 16 are inter-
posed between the upper and lower ends of each
buckstay and the nuts on the corresponding tie
tod and anchor bolts, so that the force impressed
by said bolts on the buckstay, and through the
latter on the battery brickwork, is transmitied
to the buckstay by said springs and correspond-
ing to the tension thereof.

In front of, and connected to each buckstay 11
is a brace member in the form of a semi-portal
or semi-truss, comprising a head beam {9, extend-
ing horizontally away from the buckstay at a
jevel a short distance below the oven floor level.
As shown, the beam {9 is formed of two oppositely
facing channel bars and rests loosely upon an
angle bar part 2{ secured o the corresponding
pbuckstay against the outer edge of which the ad-
jacent end of the beam 19 abuts. The outer end
of the beam {9 rests on the upper end of a vertical
post or strut 20. Each brace also comprises a
tension member, which in the form shown com-
prises three iron bars or rods, each formed with
an eye at each end.

The lower ends of the bars 22 and 23, and the
upper end of the bar 24 are pivotally connect-
ed to a connecting element 25, which advanta-
geously consists of a pair of metal plates spaced
away from one anocther to permit the ends of
the bars to extend between the plates. FEach bar
is mechanically connected to the plates of ele-
ment 25, by a bolt 26 passing through the eye
at the end of the bar. The lower end of the
bar 24 is pivotally connected by a bolt 27’ pass-
ing through the eye at the lower end of the bar,
to a bracket 27 secured to the corresponding
buckstay 11, adjacent the lower end of the lat-
ter. The upper end of the bar 22 extends into
the space between the two channel bars form-
ing the beam 48 and is connected to said chan-
nel bars adjacent their ends in engagement with
the buckstay it by a bolt 28. The upper end
of the bar 23 also extends into the space between
the channel bars forming the beam 19, and is con-
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nected thereto, adjacent the outer end of the
beam, by a bolt 29.

The bolt 29 also passes through plate-like parts
30 secured to the upper ends of oppositely facing
channel bars constituting the vertical elements
of the upright support or post 20. The latter,
as showh, rests on a roller element 3, support-
ed as shown on the masonry 33 surrounding the
usual waste heat tunnel or flue extending lon-
gitudinally. of the battery at the side of the
latter. As shown, the rod 24 is divided into two
end to end sections connected by a turn-buckle
34, which is readily accessible for adjustment
by a workman in the gallery or passageway 35
above the masonry 33, and between the battery
structure and the posts 28.

In the preferred construction illustrated, the
usual bench at the side of the battery and at a
level slightly below the oven floor level, is formed
by a series of end to end cement slabs 36, ordi-
narily reinforced in the usual manner, and each
having its ends extending into overlapping en-
gagement with, and supported by, the horizontal
flanges of adjacent channel bar portions of the
twe adjacent head beams {9.

The location of air preheating provisions, such
as the regenerators of the construction shown, in
the portion of the battery brickwork beneath the
oven chambers contributes, when the battery is
heated up, to the large and more or less gradual
decrease in brickwork temperature of the heat
from the oven floor level to the bottom of said
brickwork.

In heating up & coke oven battery provided
with my improved reinforcing means, the ex-
pansion cf the brickwork, as its temperature rises,
increases the battery width adjacent and between
the levels of the tops and bottoms of the oven
chambers relative to the battery width at the
top and bottom of the battery. In consequence,
the portion of each buckstay i1 intermediate
said levels, and the corresponding beams {9 are
moved horizontally away from the longitudinal
central plane of the battery. Corresponding hori-
zontal movements of the ends of the buckstay are
opposed by the corresponding tie rod 12 and stay
bolt {8, which thereby tend to bow or bend the
buckstey outward. Such bowing or bending of
the buckstay tends to lower the outer end of the
corresponding head beam {9. Down movement
of the outer end of the beam 18 is prevented,
however, by the corresponding strut or post 20.
Such bending or bowing of the buckstay tends,
therefore, to an increase in the distance between
the lower end of the buckstay and the outer
end of the beam 18, but the tension connection
ketween the lower portion of the buckstay and
the beam {9 cpposes an increase in the last men-
tioned distance. As will be apparent, the re-
sultant stresses to which the different bar or rod
elements 22, 22 and 24 are subjected, are all
tenision siresses, and as the heating up operation
proceeds, the tension stress to which each of said
bars is subjected, may be minimized, and kept
within safe limits, by rotation of the turnbuckle
34 from time tc time to suitably increase the
effective length of the bar 24.

The formation of the tension connection be-
tween each beam 18 and the lower end of the cor-
responding buckstay, by the three bars 22, 23,
and 24, pivotally connected to one another by
the connecting means 25, as described, is especial-
ly advantageous, because it displaces said tension
connection away from the line extending between
the outer end of the beam 19 and the bracket 27
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and toward. the battery, whereby the width of
the portion of the gallery passage or space 35
through which the battery attendants may move,
is increased.

Having now described my invention, what I
claim as new and desire to secure by Letters
Patent, is:

1. The combination.in a horizontal coke oven
battery structure having coking chambers and
walls formed with heating flues alternating with
said chambers, said chambers and walls extend-
ing between the opposing sides of the battery,
and having air preheating means below the oven
chambers, of vertical buckstays at the sides of
the battery, one in front of and adapted to engage
each end of each of said walls, separate bracing
devices for the different buckstays, each device
including a rigid element having a portion en-
gaging the corresponding buckstay adjacent the
oven floor level and held against movement rela-
tive to said buckstay downwardly or inwardly
toward said battery structure and extending out-
wardly away from the battery, a tension con-
nection between said element and the lower por-
tion of said buckstay, and means engaging a por-
tion of said element at a distance from the bat-
tery and opposing downward movement of the
last mentioned portion.

2. A combination as specified in claim 1, in
which the element of each bracing device ex-
tending outwardly from the battery adjacent the
oven floor level is a horizontal beam. ‘

3. A combination as specified in claim 1, in
which the bracing devices at one side of the bat-
tery provide supports for a bench or ‘platform
adjacent the oven floor level.

4. A combination as specified in claim 1, in
which the said element of each of the bracing
devices at one side of the battery, is a horizon-
tal beam having a horizontal flange extend-
ing away from the beam at each side of the lat-
ter, and in which concrete platform slabs are
supported by the adjacent flanges of each adja-
cent pair of said beams, whereby said slabs form
a bench or platform at the side of the battery.

5. A combination as specified in claim 1, in
which the tension connection of each bracing
device is adjustable to permit variations in the
distance between the lower end of the corre-

sponding buckstay and the said porfion at a.

distance from the battery of the said rigid
element.

6 The combination in a horizontal coke oven
battery structure having coking chambers and
walls formed with heating flues alternating with
said chambers, said chambers and walls extend-
ing between the opposing sides of the battery,
and having air preheating means below the oven

3

chambers, of vertical buckstays at the sides of
the battery, one in front of, and adapted to
engage one end of each of said walls, separate
bracing devices for the different buck stays, each
of said devices including a beam extending hori-
zontally away from the battery adjacent the oven
floor level and having one end abufting against
the corresponding buckstay, means connected to
the latter supporting said one end of said beam
against down movement, a tension member piv-
otally connected at its upper end to said beam
adjacent the outer end of the latter, a second
tension member pivotally connected at its upper
end to said beam adjacent said one end of the
latter, a third tension member having its upper
end pivotally connected to the lower ends of the
two first mentioned tension members, and a piv-

,otal connection between the lower end of said

third tension member and the buckstay.adja-
cent the lower end of the latter, and supporting
means engaging and preventing down movement
of the end of said beam remote from the battery.

7. The combination in a horizontal coke oven
battery structure having coking chambers and
walls' formed with heating flues alternating with
said chambers, said chambers and walls extend-
ing between the opposing sides of the battery
and having air preheating means below the oven
chambers, -of vertical buckstays at the sides of
the battery, one in front of, and adapted to
engage one end of each of said walls, separate
bracing devices for the different buckstays, each
of said devices including a beam extending- hori-
zontally away from the battery adjacent the
oven floor level and having one end abutting
against the corresponding buckstay, means con-
nected to the latter and supporting said one end
of said beam against down movement, a tension
member pivotally connected at its upper end to

said beam adjacent the outer end of the latter, -

a second tension member pivotally connected at
its upper end to said beam adjacent said one
end of the latter, a third tension member having
its upper end pivotally connected to the lower
ends of the two first mentioned tension members,
a pivotal connection between the lower end of
said. third tension member and the buckstay
adjacent the lower end of the latter, one of said
tension members including a turnbuckle for ad-
justing the effective length of the member, and
thereby of the tension connection collectively
formed by said members between said beam and
the lower portion of said buckstay, and support-
ing means engaging and preventing down move-
ment of the end of sald beam remote from the
battery.

CARL OTTO.
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