2,582,238

F. W. DOBSON
COKE OVEN BUCKSTAY STRUCTURE

Jan. 15, 1952

3 Sheets~Sheet 1

Filed March 4, 1947

INVENTOR.

FREDERICK WILLIACT DOBSON.

Ginsed Gt

ar

T TORNEY.

e



Jan. 15, 1952 F. W. DOBSON 2,582,238
COKE QVEN BUCKSTAY STRUCTURE
Filed March 4, 1947 . 3 Sheets—Sheet 2

27 o

Nt |

8

d
N

NN

. e
A |

AN

N
i

.

)

NN
L

N

&

&
W
~N

\\ N
N
oo

¥

12

X
&
Q

(]
v 8]

~

INVENTOR.
FREDERICK WILLIAIT DOBSON.

AT TORNEY,



Jan. 15, 1952

F. W. DOBSON
COKE OVEN BUCKSTAY STRUCTURE

Filed March 4, 1947

2,582,238

3 Sheets-Sheet 3

rom
i
32
j
1.‘
e e e B
637 S e s
i s
v A AN
1F5’49 I
219 .48 53 {53 7505 7 'z
55 7 1601 o ot
7 7
I 5 52 47/2 l §7 )% o8 :.
:: T zi
| | :
F16.4. | | i:
i " h
. i Iy I -
— d " :
i ! g
] ! I:
i: i fi
:: i |
! | ':
! i *.
' [ 1| ~ [ 1
] 1l
/3 i

INVENTOR.

FREDERICK WILLLIAr] DOBSON.

RT7TORNEY



Patented Jan. 15, 1952

2,582,238

UNITED STATES PATENT OFFICE

2,582,238
COKE OVEN BUCKSTAY STRUCTURE

Frederxek William Dobson, London, England, as-~
signor, by mesne assignments, to The Woodall-
Duckham Vertical Retort and Oven Construc-
tion Company (1920) Lxmlted London, Eng-

land, a British company

Application Maxch 4, 1947, Serial No. 732,233
In Great Brxtam March 11, 1946

(C1.202—268)

12 Claims.
1

This invention concerns improvements in or
relating to coke oven sfructures and has par-
ticular reference to cross-regenerative batteries
of coke ovens. More especially, the invention is
-concerned with improvements in the construction
and arrangement of the exfernal bracing means
of cross-regenerative batteries of coke ovens and
which bracing means comprise essentially a se-
ries of buckstays by which the oven end fittings,
e. g. door frames or sectional flash plates, are
heid in position in the mouths or ends of the
.ovens and by which the masonry of the-battery
structure is also braced extermrly o maintain
:an .appropriate pressure thereon, with the obJec»
of retaining the masonry in a condition of align-
ment .and thereby reducing »the danger of ‘the
joints of the brickwork . structure being opened
upon the emclency of the oven battery and: the
.stability of the structure.

In batteries of cross-regenerative -ovens con-
-structed hitherto the buckstays, which were
formed of metal girders, were arranged vertically
at spaced intervals along the longitudinal sides
(i. e. pusher and coke sides) of the ‘battery and
extended .the full height of the- latte1

lower ends, the buckstays were individually an-
chored below the regenerators by tie'bolts secured
in the .concrete foundamon of ‘the- battery on
which the regenerators rest, and the upper ends
of the buckstays on the one side of the battery
were tied to the upper ends of the corresponding
‘buckstays .on the opposite side of the ‘battery by
tie rods extending between the buckstays. “With
such an arrangement it has ‘bheen customaly -to
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furnish adjustable resilient means (e. g. springs

or.spring washers or wood ‘pa_clfs) on‘the tie:boits
.and tie rods whereby the buckstays are rendered
«capable of limited yielding movement in unison

with the masonry of the batttery when this ex-

;pands.

With cross-regenerative ovens, ‘the ‘buckstays
cannot be anchored  to ‘the oven hattery at the
level .below, but adjacent, to the oven soles, be-

cause the brickwork there is insufficient -to -af- .
ford the reguired .anchorage, and the heat of ‘the

tops.of the regenerators is-too great for the an-
,chormg He rods to pass therethrough ‘The an-
.chorage.must be in the concrete foundation; below
the regenerators, for security.

During the-operation of a battery of ovens-such
-as-above described, the buckstays are subJected
40 deflection from. their normal vertlcal condi-
..tion .due to the pressure.exerted by the masonry
upon the buckstays as a result of the _expansion
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of the masonry. The ‘buckstay-deflection is most
marked in the region of the centre of the he1ght
of the battery (i. e. in the vicinity of the oven
soles, below the coking chambers and heatmg
walls, but at the tops of the regenerators) where
the settmg expands more than at the top and
bottom of a Cross- regeneratwe oven. Thus, the
buckstays of cross-regeneratlve ovens, which are
anchored at the upper and lower ends as ex-
plained above, become longltudlnally bowed and
no longer eiﬁmently support the masonry of the
battery and the oven door frames (or flash
plates).

When the buckstays become bowed, as above
explained, they only contact with the oven door
frames (or flash plates) at upper and lower part;s
of the latter and consequently the outwara forces
exerted between these’ posmons by the masonry
of the battery are taken by the door frame.s (or
flash plates) mstead of by the buckstays Con-
sequently the door frames (or flash plates) are
frequently distorted or ruptured and (particularly
in the case of flash plates) forwardly dlsplaced
all of which further aggravates the dnﬁcultles
encountered as a result of the bowmg or distor-
tion of the buckstays, for not only are repairs or
replacements of the door frames (or flash pla,tes)
rendered necessary,’ but air leakages 1o the ovens
are permitted and the buckstays are, -as -a re-
sult, subjected to extraordmary *heatmg condi-
tions which results‘in their further deterioration.

It is, of course, usual to replace or repair un-
duly buckled or inefficient ‘buckstays, and also
to repair or renew the damaged door fr ames -(or

flash plates), but this does not undo the ‘harm
that may have been done ‘to ‘the setting as a

result of the previous inefficiency or faultlness of
‘the renewed or repaired buckstays.
The invention is also concerned with the con-

struction and support of the -operating or -side
benches which -are located at either -side -of a
‘battery of coke ovens just below the -oven .soles

and longltudlnally a,long -the -battery -faces, Vthese

,benches serving, inter alia, -to provide -a :plat-

form for -the -battery operators and -to -support

the ftrackage along which -the oven operating

equipment such as -the :door -machines -and the
coke guides are arlanged -0 operate; these-side
benches are usually horizontal -and form the top

.or roof of a passage or alley extendmg the full
'length of the battery.

‘Hitherto 'it has been -customary to -support

‘the side ‘benches upon -a -series -of horizontal
'beams each secured at one end ‘to -a -buckstay

and extending perpendietlarly away ‘from -the
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adjacent longitudinal side face of the oven pat-
tery and supported at its outer end by a longi-
tudinal member supported on vertical stanchions
which are fewer in number than the buckstays,
these vertical stanchions rising about as high as
the regenerators and being fixed at their lower
ends to the concrete foundations of the battery
on which the regenerators rest.

Rigidly associating the operating bench-sup-
porting structure with the buckstays in this way
has a detrimental effect upon the buckstays and
lessens their effective life particularly as the
benches, especially that on the coke side of the
pattery, are subjected to considerable live load-
ing and vibration which is transmitted to the
buckstays; furthermore the buckstays communi-
cate the said vibration to the masonry with which
they are in contact and this contributes to the
deterioration of the masonry.

The aforementioned disadvantages resulting
from the support of the benches upon the buck-
stays have been considered previously and, in the
specification of United States Patent No.
2,338,618, it has been proposed that they should
be eliminated or reduced by the use of benches
“which are constructed independently of the buck-
stays, such benches being supported by longi-
tudinally spaced gantries disposed in planes per-
pendicular to the longitudinal side faces of the
pattery and out of contact with the masonry
thereof, the legs of the gantries being secured to
the battery foundation at their lower ends.

However, even when using “independent”
benches as described in the said patent specifi-
cation, the aforementioned deterioration of the
‘buckstays due to the expansion of the battery

" setting is still encountered and, whether inde-
pendently supported benches or benches sup-
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_ported by the buckstays are employed, the lower .

ends of the buckstays and their anchorages are,
in the said prior conmstructions, inaccessibly dis-
posed in the alleys below the benches where the
ficor space of the alleys is in the region of the
regenerator sole-channels and is very congested
due to the presence of the reversing valves and
other fittings and accessories that are mounted
upon the floors of the alleys so as to be in prox-
imity to the regenerator sole-channel inlets, and
consequently it is not only difficult to adjust the
pressure of the resilient means acting on the
lower ends of the buckstays, but it is also ex-
tremely difficult to disconnect, remove and re-
place the buckstays when they require to be re-
newed or when renewal or repair of the oven door
- frames (or flash plates) or masonry is called for.
An object of the present invention is to provide
an improved construction of external bracing for
the masonry of a battery of cross-regenerative
coke ovens whereby the aforementioned disagd-
vantages of the known arrangements of buck-
stays will be eliminated or reduced and, in par-
ticular, whereby the oven door frames (or flash
plates) and the masonry of the battery setting
will be more efficiently supported, and the ad-
justment of the pressure of the buckstays, or the
renewal of the buckstays and/or oven door frames
(or flash plates), may be effected when necessary
more readily than has hitherto been possible.
According to the invention, there is provided
external bracing means for the opposite longi-
tudinal sides (i. e. pusher and coke sides) of a
battery of cross-regenerative coke ovens (herein-
after referred to as a “eross-regenerative coke
. oven battery”), such means comprising buck-
stays which terminate at their lower ends along-
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side the ends of the upper parts of the regenera-
tors at positions below, but adjacent to, the oven
chamber soles and which buckstays are, at or
adjacent the said positions, each urged into con-
tact with the sides of the battery through the
medium of one or more pressure members, and a
vigia structure for each; buckstay, such  rigid
structure being rigidly associated at its lower part
with the battery foundations below the regenera-
tors and extending upwardly therefrom to the
jevel of the oven-chamber soles, and being
adapted to take the thrusi of the pressure mem-
ber or members of the associated buckstay at the
level of the oven-chamber soles.

As shown on the drawings, and as described
herein, each buckstay is otherwise free from
anchorage to the oven battery at levels at and
below the level of the base for the oven-chamber
soles, and each of the rigid bracing structures is
likewise otherwise free irom anchorage to the
oven battery above the pattery foundation.

Each buckstay preferably has its lower part so
anchored to its associated rigid bracing structure
at the level of the base of the oven-chamber soles
that it is free to make a limited movement only
in a vertical plane perpendicular to the adjacent
longitudinal side of the battery: thus the lower
part of each buckstay is free to move, under the
pressure of the battery masonry, to a limited
extent more or less horizontally in a vertical
plane perpendicular to the adjacent longitudinal
side of the battery but is not iree to move in the
direction of the length of the battery.

The said individual rigid structures may each
comprise a rigid closed frame disposed in a ver-
tical plane at right angles to the adjacent longi-
tudinal side of the battery. These frames may
be, and preferably are, of rectangular form and
may be built up from a series of members secured
rigidly together, or they may be formed of re-
inforeed concrete or in any other suitable manner.
When formed wholly of metal, the frames may
each consist of four members secured rigidly to-
gether at their ends so as to constitute a rigid box
girder frame, and these four meinbers may be of
I- or channel- or other suitable shape in cross
section, and may be formed by rolled or built-up
metal structural sections.

According to another aspect of this invention,
there is provided a coke oven batiery having ex-
ternal bracing means comprising a series of pairs
of buckstays, the buckstays of each pair being
arranged on opposite longitudinal sides of the
battery in alignment with one another so as to
support the battery masonry and coven end fit-
tings of the battery, such buckstays having their
upper parts tied together whilst their lower ends
terminate at positions adjacent, but below, the

_soles of the ovens of the battery, each such buck-

stay being yieldingly or resiliently anchored at
this lower part to the upper part of a vertical
rigid frame disposed in a plane perpendicular to
the adjacent longitudinal side of the battery and
rigidly associated . at its lower part with the
foundations of the battery and extending up-
wardly therefrom to the level of the base of the
oven-chamber soles, such frame being adapted to
receive from the buckstay anchored thereto at
the level of the oven-chamber soles, and to trans-
mit to the said foundations below the intervening
regenerators, stresses applied to the buckstay by
the battery masonry at the level of the base of the
oven~champer - soles due, for example, to the
greater expansion of the masonry and/or the dis-
charging of the ovens. '
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Thus, according to this invention, the buckstays
-are considerably shorter than those hitherto used
in -coke ‘oven ‘batteries of the .cross~regenerative
‘type and terminate at a :substantial distance
-above the base of the battery due to the interven-
ing-cross-regenerators. Moreover, the buckstays
-gre-yieldingly or resiliently supported -against the
forces exerted thereupon by the masonry -and
oven -end fittings, this support being provided at
‘the ‘positions where the maximum movement oi
‘the buckstays takes Pplace ‘during ‘the -operation ;of
‘the ‘battery; ‘moreover, the thrusts transmitted
tothe buckstays by the battery are taken by the
ssaid rigid structures or frames to which the buck-
stays -are ‘yieldingly ‘or resiliently -anchored -and
‘which -ave rigidly carried by the foundation -of
“the battery.

"The said rigid structures-or frames on-each side
of the battery are preferably also -employed as
“the‘supporting structure for the: ‘operating -or side
“pench at the same side -of the babtery Thus,
-according to a still further aspect, the invention
‘comprises ‘the provision -of ‘a 'coke -oven ‘battery
provided with preheating means (regenerators)
between the oven-chamber soles -and the battery
foundation having, on each longitudinal side, a
‘rigid side~bench supporting structure constructed
‘independently of the buckstays of the battery.and
‘comprising-a series of rigid vertical frames rigidly
secured at their lower parts to the ‘battery foun-
dations -and -disposed in planes perpendicular to
‘the said longitudinal sides of the batiery, said
‘frames -extending upwardly -from the foundation
s0-as to have their upperparts disposed adjacent,
‘but below,-the level -of the soles of the -ovens of
‘the battery, and the corresponding buckstays ‘on
‘opposite ‘sides -of the battery being tied ‘together
-at their upper -ends -and each having ‘its lower
‘end ‘disposed adjacent the upper ‘part ‘of -ene of
‘the -said frames and being, at this position,
yieldingly or res111ent1y associated -with -such
frame.

The portion-of ‘the masonry of the battery set-
‘ting ‘above the foundation and below the lower
parts of the buckstays is preferably ‘braced .or
“shored-on-each longitudingl side-of the battery by
7 “lower ‘bracing or shering structure :er mattress
‘independent of the ‘buckstays and -arranged
‘wholly -or ‘mainly -below the latter, such-bracing
or shoring structure or mattress being .engaged
with the masonry:-and supported by the said:rigid
structures or frames :on the same :side of -the
shattery.

‘Rach :of -the said lower bracing -or shoring
sstructures ior mattresses may be -adjustably -asso-
wciated with the appropriate rigid .structures -or
frames and preferably ds resiliently .mounted .on
the latter so-as.to exert a yielding pressure upon
the masonry, means .desirably being provided
whereby -this pressure may be regulated. Thus

. :aceording to a .further aspect of this invention
there is provided a coke oven battery with such
preheating .means ‘having those parts of each
Jongitudinal side of the oven masonry (i. e. the
-pusher and-coke sides) that are respectively situ-

".ated.above and below a level adjacent, but lower
ﬁhan, the oven .solés  individuzally externally
braced by separate upper and ‘lower bracing sys-
‘tems..each of ‘which is.independent of ‘the other,
.and is at least in ‘part, supported yieldingly or
resiliently ‘by a rigid ‘structure outside ‘the ‘oven
‘masonry.

" “The invention is thus especially -useful in coke
.oven batterxes provided with prehesting means,
as ‘in’theform of cross=regenerators, in which'the 7
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‘regenerators -extend - transversely -of the length
of the battery at a level below the.coking cham-~
bers -and ‘heating -walls, and -also in  batteries
where the upper heating walls.are formed of silica

-and the lower regenerators are formed .of fire-

clay -or the like so that a marked expansion-dif-
ferential arises.

In order that the nature of the invention shaill
be more readily understood and the ‘invention
carried into practice it will now be described with
reference to the accompanying drawings.as ap-
plied to a Woodall-Duckham horizental coke.oven
battery of the :cross regenerative type .in.which
the preheating means comprises regenerators
which -extend transversely of the length of :the
battery, from one:side to the other at.a level be-
low the coking chambers -and heating walls.

In the drawings:

Figure 1 is a part sectional front elevation
taken-on line I—I, Figure 2, and shows :an exter-
nal -bracing for a horizontal cross-regenerative
coke oven battery constructed in accordance ‘with
this invention;

Figure 2 is a-section on line TI—II, Figure 1;

Fligure 3 is ‘a section on line TII—I¥I, Figure-1;
and

Figure 4 is a section on line IV—IV, Figure 1.

In the drawings the coke oven hattery 1 is.indi-
cated diagrammatically, the battery being fur-
nished in its upper masonry (brickwork) -mass
with a series of ovens 2 extending :from-its longi-
tudinal side-3 to the corresponding :opposite lon-
gitudinal side of the 'battery, which.ovens 2 alter-
nate with intermediate heating walls 62 compris-
ing combustion flues. The battery is built -upen
suitable -concrete foundations 4 -and :along -each
longitudinal side -of the battery, i. e. along ithe
pusher machine side and ‘the coke side, is ar-
ranged a horizontal side ‘bench 5 -extending the
full length of the :battery and disposed at @ level

-slightly lewer than that of the soles 6 of the ovens.

In the lower masonry (brickwork) mass of the
battery, between the bottoms of the heating walls
62 and the oven ‘chambers 2, on the :one hand,
and the concrete foundation 4,.on the.other’hand,
are arranged the cross-regenerator chambers 63,
‘separated by the regenerator piillar walls 64, -and
curtain walls'65. The pillar walls 64 are disposed
‘beneath the heating ‘walls 2. #7 indicates ‘the
regenerator sole-flue channels to which gas:inlet

. and ouflet boxes ‘are communicably .connected 'in

the alley 60, but which-are :not:shown for iclear-
ness -of ‘illustration -of ‘other parts. The tops 68
of the pillar walls 64 constitute the base for :the
soles of ‘the heating fiues ‘in ‘the heafing walls$2,
‘and the base for thesoles of-the oven chambers.2.

-Only a portion of the -cake:side:of the bathery
is shown 'in the -drawings, but it will ‘be under-
‘stood that-arrangements-are similar on bath the
pusher -and ‘the-coke sides of the battery.

The side’benches, -e. g. the coke side benches §,
of ‘the ‘battery may, as :usual, be provided with
suitable ‘trackways, such as that marked 7, dor
the -appropriate door-operating ‘machines, .coke
guide-and‘the Tike, none-of which is-shown:inithe
drawing.

The ‘bench 5§ is carried by a supporting : struc-

-ture-which comprises a number -of longitudinaglly

spaced similar closed rigid bracing frames8:which
are ‘preferably -of rectangular shape as shown.

‘These frames-are-all arranged-in planes perpen-

‘dicular “to the adjacent longitudinal side face 3

‘of the oven battery -and, dlthough ‘they :may e

formed -of reinforced concrete :or in any sother

753 suitglile manner, -are conveniently -each formed,
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as shown in the drawings, by four straizht mem-
bers each comprising a length of I-section metal
girder, the several members being mitred and
welded or otherwise rigidly secured together at
the corners of the frame. An internal brace §
may be provided at the upper outer corner of each
frame, and the other corners of the frame may
_each be reinforced by internal and exiernal cor-
ner plates respectively marked {5 and il.

The frames 8 shown in the drawings are of oo~
long perimetrically closed form but are of open
internal form, i. e. they have no cross members
or similar obstructions. These frames have their
longer sides 12 and I8 disposed vertically and

_their shorter sides 14 and (5 disposed horizon-
tally. The longer side (2 of each frame is hori-
zontally spaced from the adjacent longitudinal
side 3 of the oven batiery so as to leave a verti-
cal gap 16 between the battery | and the nearest
surface of the side member 12 of the frame 8.

Each of the rigid frames 8 is rigidly secured.
as for example hy bolis i, to the foundation 4
of the battery and the inner lower corners of the
frames may be set in a longitudinal recess 18
in the battery foundation and secured in position
in this recess by substantial bolts 19 passing
through metal tubes 25 welded in position be-
tween the flanges of the vertical I-section mem-
bers 12 of the frames 8, the tubes 25 having their

. axes disposed in the planes of the webs of these
members and being reinforced on either side by
stiffening webs 24. The frames 8§ are thus rigidly
secured to the foundation 4 cf the battery inde-
pendently of the brick masonry of the battery {
itself.

The lower frames 8 are each disposed so as to

. lie below, but centrally between, a pair of adja-
cent ovens 2, the frames being in vertical align-
ment with the masonry of the heating walls 62
containing the vertical heating flues between the
pair of ovens 2. The upper surface of the upper
horizontal member |4 of each frame 8 is disposed
a short distance, e. g. one to three feet, below the
level of the soles 6 of the ovens Z.

At each side of the battery a series of upper
longitudinally spaced vertical buckstays 20 is ar-
ranged in contact with the longitudinal side wall
of the battery and with the oven door frames,
these buckstays being straight and being dis-

posed one between each pair of successive ovens A

2 and therefore one at one end of a heating wall
62 in vertical alignment with each of the here-
inbefore-mentioned frames 8. Although the
buckstays may be of any suitable shape in cross-

section and be formed either of rolled section -

structural members or of built-up members,
they are preferably, as shown in the drawings,
each formed of a pair of back-to-back channel-
shaped girders 21 and 22, it being the inner
flanges of these girders that engage the longi-
tudinal side, e. g. side 3, of the battery.

The channel members 21 and 22 forming the
buckstays 20 may be stiffened at appropriate
. positions by stiffening webs 23 welded between
their flanges, and, similarly, the frames 8 may
be stiffened by stiffening webs 24 welded at ap-
propriate positions between the flanges of the
I-section members from which the frames are
built up.

At its upper end each buckstay 20 on the one i

side of the battery is tied to the upper end of the
corresponding buckstay on the other side of the
battery by a pair of tie rods 28 extending
through the battery or across the top thereof
and carrying, at their ends, bridge pieces .21
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bearing on the outer flanges of the buckstays 20
and pressed resiliently into contact therewith by
means of volute springs 28 or other suitable and
equivalent means carried by the tie rod ends, the
latter ends being furnished with means, e. g.
screw threaded ends and nuts, whereby the in-
ward pressure exerted by the springs 23 upon the
upper ends of the buckstays may be adjusted.

The buckstays 20 at each side of the battery
do not extend the full depth of the setting but
terminate at only a short distance below the level
of the side bench 5 at their side of the battery.
At their lower parts the buckstays are forked as
shown at 28 to constitute a bridle 30, the two

‘horns or arms 31 and 32 of which are formed by

appropriately cranking the two members 21 and
22, of which the buckstay is formed, outwardly
from one another and then again cranking them
into parallelism. )

The bridle 30 of each buckstay embraces or
straddles the upper horizontal member 14 of a
frame 8 of the bench supporting structure, and
the two arms 31 and 32 of the bridle extend
downwardly one on each side of the battery side
member 12 of the same frame, L

A cross piece 33 extends horizontally across
the bridle 30 of each buckstay and seats at its
opposite ends respectively upon the lower parts
of the arms 31 and 32 of the bridle, and a hori-
zontal bolt 34 passes centrally through the cross
piece 33. The bolt 34 is anchored in a tube 35
welded in the web of the vertical member 12 of
the adjoining frame 8, the tube 35 being secured
in position in a similar manner to the tube 25
previously described. The bolt 34 is thus dis-
posed in the medial plane of the frame 8 and
has a head or nut 36 at its battery end to pre-
vent its being drawn away from the battery out
of the tube 35, and at its opposite end the bolt
carries a strong volute or other suitable spring
31 or other suitable resilient or yieldable pres-
sure member (e. g. a wood pack) bearing at one
end against the cross piece 33 and at the other
end against a washer 38 adjustable on the bolt
34 by a nut 39. .

Thus the lower end of each buckstay 20 is
urged resiliently or yieldingly into contact with
the oven battery, the pressure of the buckstay
on the battery being adjustable by means of the
nut 39. . - ;

The lower end of each buckstay is constirained
to move only in the plane of the associated frame
8, i. e. to move more or less horizontally and at
right angles to the adjacent longitudinal side
of the battery, by the horns 3f and 32 of the
buckstay which are respectively arranged on
opposite sides of the frame, whilst each buckstay
is prevented from riding upwardly with the
masonry of the battery, as this expands verti-
cally, by means of a horizontally disposed web
or plate 49, welded between the horns 3i and 32
of the buckstay, and studs or bolts 42 passing
through slots 41 in the web or plate 40 and se-
cured at their lower ends to the upper member
{4 of the corresponding frame 8. Thus the studs
or bolts 42 prevent the buckstay riding upwlards
from its frame 8 but leave the lower end of the
buckstay free to move relatively to the frame
more or less horizontally in a vertical plane at
right angles to the longitudinal side 3 of the
battery. .

The bench 5 may be formed of concrete or
reinforced concrete or of other suitable material
and be disposed between parallel angle irons 43
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and: 44 supported in parallel spaced relationship
on the frames 8.

. 'To:bridge. the gap (left to. allow for expansion
of the battery masonry) between. the rear edge
of-the bench & and the oven soles 8§, plates 45
may be provided between successive buckstays
20, and these plates may carry, at their outer
edges, an inverted channel-shaped member 4§
carried by the buckstays and overlapping the
battery edge of the benech 5.  The plates 45 may
be fixed at their ends to the buckstays as shown.

The portion of the masonry of the battery be-
low-the lower ends of the buckstays 20 includes
the transversely -arranged regenerators 83 of the
battery - and: is braced or shored independently
of -the upper part of the masonry by a bracing
or. shoring -structure conveniently in the form
of a-mattress or grid formed in a plurality of
sections 47 each. yieldingly or:resiliently held
against the face of the masonry, one section of
the: mattress -or- grid being. arranged between
each successive pair-of frames: 8.

Fach of the sections 47 of the said matiress
or: grid may comprise, as shown in the drawings,
thiree  vertical girders. 48, 49 and 50 spaced
equally from one another. in the lengitudinal di-
rection of the battery and connected and secured
together by transverse angle section stretchers
or girders 51 and 52 bolted, rivetted or otherwise
suitably fixed to the vertical girders 48, 48 and
§0.  The horizontal stretchers or girders may be
employed in any convenient number, but -con-
veniently two are used as shown, these stretchers
or-girders being spaced apart from-one another

and from the top and bottom ends of the verti~ 33

cal girders 48, 49 and 50. ‘
=.'The:stretchers or girders. 51 and 52 are also
preferably horizontally aligned with the stretch-
évs or girders of the adjacent sections 4¥ of the.
mattress, )

- "The vertical girders 4% and 50 are of L-shape
in:.cross-section;. being arranged - in opposition
with the: flanges thereof engaging the battery
side 3-and éxtending in opposite directions; these
girders 48 and 50 -are secured to the horizontal
girders: or stretchers 51 and 5% by brackets or
plates: 53 (Fig.. 4). The central vertical girder
49: iz of I-shape and is secured to the horizontal
stretchers or girders 51 or: 52 by hrackets 54.
© ‘The:battery engaging flanges of the- vertical
girders 48 angd 50 support the masonry more or
less: directly below the buckstays 20.:(at one -end
of the regenerator pillar walls 64) whereas the
vertical girders 49 support the-masonry substan-
tially midway between the buckstays (at one end
of the regenerator curtain walls 65).

- The adjacent ends: of the aligned stretchers or
girders; 51 and 52 of adjacent sections 47 of the
mattress or--grid are-connected by U-bolts 55
arranged - horizontally with- their eross- pieces
engaging the battery-side face of the adjeining
vertical member 12 of a frame 8, the two arms
of-each U-bolt §5 extending perpendicularly away
from the battery masonry ¢ through the ends
of ‘the horizontal girders 51 and 52 of adjacent
sections: 47 of the mattress or grid and each
U-bolt arm is furnished with a yielding wooden
packing piece 56 or a spring. or springs and a
bearing plate &1, an adjusting nut 58 being
mounted on the end of the arm which' is appro-
priately screw threaded. By adjusting the nuts
58 o the arms of the U-bolts the pressure that
the mattress sections 47 exert upon the face of
the battery masonry may be appropriately ad-
Justed, and it will be seen that the load applied
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to the mattress sections is transmitted by the
U-bolts to the frames 8 of the bench supporting
structure and by these frames to the battery
foundation.

The horizontal girders of the mattresses which
are coupled by the U-bolts should, of course, be
arranged with respect to the vertical members
48, 49 and 50 so that the pressure exerted by the
resilient means or wooden blocks on the U-bolts

0 95 is more or less uniformly applied throughout

the whole of the mattress section. ]

Stops 59 are provided on the rear vertical mem-
bers 12 of the frames 8 for engagement with the
cross pieces of the U-bolts 55 to support the mat-

. tress sections 47 in the proper position with re-

spect to the masonry of the battery. Further-
more each. of the cross pieces of the U-bolts 55
is preferably provided on its upper and lower sides
with a flat bar 61 welded thereto to increase the

 bearing surface of the U-bolts upon the vertical

members 12 of the frames 8.

If it is desired to omit the yielding or resilient
devices. for urging the mattress sections 47 to-
wards the masonry of the setting, then provision
should be made for the ample adjustment of the
mattress sections with respect tg the masonry of
the setting.

It will be seen that the pressure applied by the
mattress sections 47 to the lower part of the
masonry of the battery setting is independent of
the pressure applied by the buckstays 28 to the
upper part of the setting and that there is no
interconnection between the buckstays 20 and
the maftiresses 47 such that the one affects the
other, the mattresses being entirely independent
of the buckstays. ’ )

By constructing the external bracing of the
battery as above described, the upper portion of
the battery setting (which most needs support)
is braced by the buckstays 2@ whilst the lower
portion of the battery is independently supported
by the matiress sections 47 and, at the same time,
the spans of the buckstays are reduced and their
strength. is thereby correspondingly increased
and their liability to distortion reduced. '

The bottom anchorage of each buckstay 20 is
adjacent the position of maximum expansion of
the setting and therefore the buckstay can be
maintained throughout its whole length, or sub- -
stantially its whole length, in contact with. the
oven end. fittings (door frames or flash plates)
and the masonry of the setting without being
cambered or, at any rate, without being cambered
to any detrimental extent. Furthermore, by ar-
ranging the bottom anchorages of the buckstays
near the top of the alley 88, so as to be clear
of the floor of the alleys 6¢ below the side benches
B, these buckstay anchorages are more readily
accessible than has been the case in batteries
hitherto constructed; also the adjustment of the
buckstay anchorages for the variation of the
pressure of the buckstays upon the masonry is
very considerably facilitated. At the same time
the floor of the alley is rendered less congested

5 and consequently a better grouping of the revers-

ing valves and fittings of the battery can be
achieved than has been attained hitherto in bat-
tery counstructions, and this has the effect of
facilitating the maintenance and cleaning of the
valves and fittings. Moreover, with a construc-
tion according to this invention the shortened
buckstays themselves are more easily removable
than hitherto should they need replacement or
shoulg the oven end fittings or brickwork require
repair or adjustment. Also the culvert type of
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rigid frame 8§ employed for supporting the side
benches 5 furnishes a very strong structure with
which to support the side benches and super-
imposed live loads whilst leaving a clear alley 60.

What I claim is:

1. The combination with a horizontal coke
oven battery comprising an upper masonry mass
having horizontal coking chambers alternating
in position side-by-side with heating walls, ex-
tending between the opposite longitudinal sides
of the battery, and a lower masonry mass having
gaseous combustion media preheating means be-
low the oven chambers and heating walls and
mounted on a battery foundation, of external
bracing means for the opposite longitudinal sides
of the battery, such means comprising buckstays
which extend only down from the top of the
battery at the sides thereof against the ends of
the heating walls to the level of, and terminate
at their lower ends at, a position below and
adjacent the oven soles of the battery, and a
rigid structure for each buckstay, said rigid
struetures each being rigidly secured to the bat-
tery foundation in fixed relation thereto, and
to the battery, and being constructed independ-
ently of the buckstays, and spaced from the
vertical side face of the battery, and said buck-
stays being each anchored to the battery at their
upper ends and being each anchored at their
lower ends to the upper parts of the rigid
structures which are fixed relative to the oven
battery and its foundation, by pressure members
for yieldably urging the buckstays into contact
with the side of the battery for limited relative
movement between the lower ends of said buck-
stays and the upper parts of said rigid struc-
tures.

2. Apparatus as claimed in claim 1, and which
includes a bracing a shoring structure for brac-
ing or shoring the lower portion of the masonry
mass of the battery setting that is below the
lower terminal ends of the buckstays and con-
stitutes the side faces of the batiery in the
region of the preheating means, and in which
said bracing or shoring sfructure is mounted on
said rigid structures for the buckstays and sup-
ported thereby independently of said buckstays
and of the battery masonry.

3. Apparatus as claimed in claim 2, and in

which said shoring structure is resiliently mount-~ :

ed on said rigid structures and so as to exert
a yielding pressure on the masonry mass of the
battery in the region of the preheating means
therein. ,

4, Apparatus as claimed in claim 2, and in
which the bracing or shoring structure for the
lower part of the masonry is formed in a plu-
rality of sections, each secticn comprising inter-
connected girders which extend upwardly and
longitudinally of the battery, there being one
section between each adjacent pair of said rigid
structures, each section extending over the area
of the side face of the preheating means part of
the battery side wall, from the verfical plane
of one buckstay to the vertical plane of a next
adjacent huckstay.

5. Apparatus as claimed in claim 1, and in
which the buckstays are resiliently anchored as
aforesaid at their upper ends.

6. Apparatus as claimed in claim 1 and in
which guiding means are provided between the
lower end of said buckstays and the upper part
of said rigid structures to constrain the lower
end of each buckstay to move in a plane per-
pendicular to the adjacent side of the battery.
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7. Apparatus as claimed in claim I, and in
which said rigid structures each comprises a
four sided internally clear box girder frame dis-
posed in a vertical plane perpendicular to the
adjacent side of the battery and in alignment
with its buckstay.

8. Apparatus as claimed in claim 1, and in
which said rigid structures each comprise a rigid
four-sided internally clear box girder frame dis-
posed in a vertical plane perpendicular to the
adjacent side of the battery and in alignment
with its buckstay, and in which the lower part
of each said buckstay is anchored to the upper
part of its said rigid structure for limited move-
ment relative thereto and is provided with means
for constrained guided movement of the lower
end of the buckstay to constrain the lower end
to move outward in the plane of its rigid struc-
ture perpendicular to the adjacent longitudinal
side of the battery.

9. A horizontal coke oven' battery structure
comprising an upper-masonry mass having hori-
zontal coking chambers alternating in position
side-by-side with heating walls with the cham-
bers- and walls extending between the opposite
sides of the battery, and a lower masonry mass
having gaseous combustion media preheating
means below the oven chambers and heating
walls and mounted on a battery foundation, ex-
ternal bracing means for the opposite longi-
tudinal sides of the battery comprising, buckstays
which extend down from the top of the battery at
the sides thereof against the ends of the heating
walls and terminate at their lower ends at posi-
tions below and adjacent the level of the oven
soles; pressure members for urging said buck-
stays, at the position helow and adjacent the
oven soles, into contact with the battery at the
said position; and means for anchoring said
buckstays on to the oven battery; and in which
said means for anchoring is restricted to con-
fine all anchoring of said buckstays to anchoring
of the same at and above the level of said posi-~
tion below and adjacent the oven soles, leaving
said buckstays otherwise free from anchorage
below the level of the said position helow and
adjacent the oven soles; said restricted anchor-
ing means comprising upper means for anchor-
ing the upper ends of said buckstays to the upper
part of the battery; and for each said buckstay
a lower rigid structure constructed independently
of the buckstays of the batiery, and horizontally
spaced from the vertical side face of the battery
and rigidly secured to the battery foundation,
said lower rigid structure extending upwardly
from the battery foundation to the said position
at the level below and adjacent the oven soles,
and anchoring its said buckstay at said position
through the coaction of the pressure member of
its associated buckstay with the upper part of
said rigid structure,

10. Apparatus as claimed in claim 9, and in
which said rigid structures each comprise a four-
sided internally clear box girder frame arranged
in planes perpendicular to the side face of the
battery and in alignment with their said buck-
stays, said frames forming an accessible alleyway
alongside the battery wall with the tops of the
frames providing a support in the region of
the level of the oven soles for the top of a side
bench for the battery, and with the bases of the
frames forming a region for the floor of the
alleyway below the top of the side bench for
grouping of reversing valves and fittings on the
floor, whereby the lower terminal ends of said
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buckstays, being anchored to the upper parts of
said frames, are clear of the lower interior of
the frames as an alleyway and also clear any
fittings on the floor of the alleyway provided by
the base of the frames.

11. A horizontal coke oven battery structure
comprising an upper masonry mass having hori-
zontal coking chambers alternating in position
side-by-side with heating walls with the cham-
bers and wails extending between the opposite
sides of the battery, and a lower masonry mass
having gaseous combustion media preheating
means below the oven chambers and heating
walls and mounted on a battery foundation; ex-
ternal bracing means for the opposite longitu-
dinal sides of the battery comprising, buckstays
which extend down from the top of the battery
at the sides thereof against the ends of the heat-
ing walls and terminate at their lower ends at
positions at least below and adjacent the level
of the oven soles; pressure members for urging
said buckstays, at the position below and adja-
cent the oven soles, into contact with the battery
at the said position; and means for anchoring
said buckstays on to the oven battery; and in
which said means for anchoring is restricted
to confine all anchoring of said buckstays to
anchoring of the same at and above the level
of said position below and adjacent the oven
soles, leaving said buckstays otherwise free from
anchorage below the level of the said position
below and adjacent the oven soles; said restricted
anchoring means comprising upper means for
anchoring the upper ends of said buckstays to
the upper part of the battery, and for each said
buckstay a lower rigid structure constructed in-
dependently of the buckstays of the battery, and
horizontally spaced from the vertical side wall of
the battery, and secured to the battery founda-
tion, said lower rigid structure extending upwardly
from the battery foundation to the said position
at a level below and adjacent the oven soles, and
anchoring ‘its said buckstay at said position
through the coaction of the pressure member of
its associated buckstay with the upper part of
said rigid structure.

12. The combination in a horizontal coke oven
battery structure comprising an upper masonry
mass having coking chambers alternating in posi-
tion side-by-side with heating walls, said cham-
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bers and walls extending between the opposite
sides of the battery, and a lower masonry mass
having gaseous combustion media preheating
means below the oven chambers and heating
walls and mounted on a battery foundation, of
external bracing means for the opposite longi-
tudinal sides of the battery, such means com-
prising buckstays which are anchored at, and
extend down from, the top of the battery at the
sides thereof against the ends of the heating
walls and terminate at their lower ends at posi-
tions adjacent to but below the level of the oven
soles, and which buckstays are, at the position
adjacent to but below the oven soles, each urged
into contact with the battery at the said positions
through the medium of one or more pressure
members; and a rigid bracing structure for each
buckstay, such rigid structure being rigidly as-
sociated by anchorage at the level of the founda-
tion with the battery foundations and extending
upwardly therefrom to the said positions at the
level below but adjacent the oven soles, and being
adapted to take at said positions the thrust of
the pressure members of the associated buck-
stay; said buckstays being otherwise free from
anchorage below the level of the said positions
below but adjacent the oven soles, and the rigid
bracing structures likewise being otherwise free
of anchorage to the battery at levels above the
hattery foundation, and in which the lower ends
of the buckstays are forked, and the forked ends
cf the buckstays straddle the upper parts of their
associated rigid frames; and compression springs,
carried by said rigid frames, and arranged to
urge the forked ends of the buckstays towards the
hattery.
FREDERICK WILLIAM DOBSON.
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