‘F. E. KLING.
BUGKSTAY SHOE,
APPLICATION FILED JUNE 19, 1920, RENEWED AUG. 22, 1921,

Patented Dec. 6, 1921.

3 SHEETS—SHEET 1.

1,399,127,

\ .
]
i
1

o

__}I
1

L J

e d
:::_'j:—
» F/'Cd EIW} [INVENTOR,

i S vlonbtomios ol bk

J_.II.. |m| :
.u_.llll.Hllll - “nl_ rnﬂnl_
ey T
YT
i ! i
i ! 1]
S i
| D I SR '
T e
1 ! [
! i i
! [ i
i | Ly
i
{SURDRD [ WERRES.S B
T HEt
P
]
Ll
| SPESEPEpE S N
lllllllll —l __—.—HHH.IB
cae
!
! Lo
i L}
-l J“..\._vr|l|:

L1
L

>
o

ATTORNEY



FUE. KLING,

.  BUCKSTAY SHoE,
APPLICATION FILED Ju 20

AUG, 22, 1921,
1,399,127, ~ Patented Dee, 6, 1921.

3 SHEETS—SHEET 2.

L

L.,
<<<<\\ \

N

N
o
sl
/’

Foesd T
e e

]

!

'.'___—-—____, 1‘:__ 1L [N UTI'TT1 D
174 ’, 7

Ll T

§

||

K rod B AT

ZINVENTOR.

BY//W 4 l'

ATTORNEY.




F. E. KLING,
BUCKSTAY SH_OE.
APPLICATION FILED JUNE 19, 1920, RENEWED AUG. 22, 1921,

1,399,127. : . Patented Dee. 6, 1921.

3 SHEETS—SHEET 3. -

5/9 /C*(] 74/9/ w
N

N N\ NN
U 7
- ' G 4 g
J #ﬁ/é\ X 4 /?7 72’ - »
4 2
5
‘7 23 & ,
9 S
g AW
/ 0
6 |77
| Leg 7
recZZ?' T lere
INVENTOR) !

o ) ,
by oy ! ‘ , , BY S
C ,, ,
o1

ATTORNEY



to

ib -

50

UNITED STATES PATENT OFFICE.

'FRED E. KLING, OF YOUNGSTOWN, OHIO,

BUCKSTAY-SHOE.

Application filed June 19, 1920, Serial No. 390,256. Renewed Augnst 22, 1921,

Toallachom it may concern:

Be it known that I, Frep E. Kiive, citi-
; of the United States, residing at
Voungstown. in the county of Mahoning
and Btate of Ohio, have invented certain
new and useful Improvements in Buckstay-
Shoes, of which the following is a specifica-
tlon. :
. This invention relates to furnaces and has
particular reference to an improvement in
furnace structures, whereby the brick-work
of the same is reinforced and strengthened

-1n such manner as to protect the reinforcing

means from undue strain from the heat of
the furnace.

As is well known, the brick-work of an
open hearth furnace is held together by steel
framework, the vertical members of whicly
are termed buckstays. The buckstays at
"¢ middle of the furnace, where the inside
temperature Is usually the highest. fre-
quently warp and bulge out of shape on ac-
coint of the extreme heat in the brick-worlk
bearing against them, and -this trouble in-
creases a3 the brick-work becomes reduced
in thickness through the effect of the heat
and flames.  This, of course, very materially
reduces the support afforded by the buck-
stays. *

1t has been propased to overcome this diffi-
culty by muking the buckstays hollow, and
running water through them to keep the
metal cool. This. however, requires a con-
stant flow of water which greatly adds to
operating expenses, and furthermore, the
buckstay-of this character is, in itself, ex-
pensive.

Accordingly, the present invention has in
view a-novel buckstay construction of a
more ox less skeleton character which does
not come in direct contact with the wall,
thereby providing & buckstay which has
little or no heat transmitted to it from the
walls of the furnace.

A further object of the invention is to
provide a simple and substantial construcs

tion which is not only economically manu--

factured, but which is also easily kept in re-
pair and, in fact, requires practically no at-

tention after heing installed, thus lessening
the cost of maintenance and reducing oper-

ating expenses. :
With the above and other objects in view,
waich will more readily appear as the nature

Speciﬁcaﬁon’of Letters Patent.

Patented Dec. 6, 1921.
Serial No. 494,375,

of the invention is better understood, the
same consists in the novel construction, com-
bination and arrangement of parts hérein-
after more fully described, illustrated and
claimed. f

A preferred and practical embodiment of
the invention is shown in the accompanying
drawings, in which—

Figure 1 is an elevation of a portion of an
open hearth furnace, showing the general lo-
cation and arrangement of the buckstays.

Fig. 2 is a vertical sectional view on the
line 2—2 ot Fig. 1, looking in the direction
of the arrows, ’ '

Fig. 3 is a perspective view of one of the
single wall bearing shoes forming a part of
my invention.

Fig. 4 is a perspective view of one of the
double wall hearing shoes. '

Fig. 5 is a horizontal sectional view on the
line 5—5 of Fig. 1.

¥ig. 6 is a horizontal sectional view on
the line 6—¢ of Fig. 1.

Fig. 7 is a detail sectional view through
one of the buckstays, showing more clearly
the relation of the shoe carried thereby to
the wall of the furnace.

Similar reference characters designate
corresponding parts throughout the several
figures of the drawings. '

Referring to Fig. 1 of the drawings, it
will be observed that there is shown a -por-
tion of an open hearth furnace, designated
generally as I¥, and including the masonty
side walls W and roof R, According to the
present invention, it is proposed to provide

suitable reinforcing buckstay elements, des- -

Ignated generally as B, arranged at suitable
intervals along the exterior of the furnace
and extending below the ground or floor
level (+ to provide a firm foundation or base,
and also extending upwardly above the roof
R, where they are connected by suitable
reinforcing channel beams or like members
C, which latter may be connected with cor-
responding members on the opposite side
of the furnace by the tie rods T in the well
known manner.

In connection with the huckstay members
B, it will be observed that the same pref-
erably include the separate vertically dis-
posed slabs or beams 1 and 2, the upper ends
of which, as previously stated, are rigidly
connected with the channel beams C of the
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overhiead structure, while the lower ends
thereof extend down to the bottom of the
foundation “of the furnace. These beam
members I and 2. constituting the buckstay
B, are spaced from each other. as will be ob-
served from Fig. 1, and, as will hereinafter
more fully appear, are also spaced from the
nasonry furnace walls W, Each buckstay
clement, including the beams= 1 and 2. is also
spaced -from the other by means of a rein-
forcing casting element, “designated gener-
ally as 3. This reinforcing base casting
may be of any suitable character and design,
and as shown, extends from the lower part
of the foundation of the furnace to a point
above the floor or ground line G, while the
opposite side frame members 4 thereof, ave
rigidly connected or bolted to the beam
members Land 2 of the buckstays, as will
be more clearly apparent from Iigs. 1 and
G of the drawings, ’ '

It has been already stated that the beam
members | and 2 of each buckstay, aside
from heing spaced from each. other, are
spaced from the ninsonry of the side walls
W oof the furnace. and by reference to Fig.
2 this will be obvious.  Primarily, the object
in spacing “these beam members from the
wall isto prevent the conduct of heat theve-
to from the hot furnzce walls.. Therefore.
as shown, the nner edges 5 of each of the
members 1 and 2 are spaced a guitable dis-
tance from the masonry walls W, in such
manner as not to impair their support or
the strength of “the furnace structure.  To
accomplish this, T provide each member with
1 plurality of separate and detachable wall
bearing shoe members, designated generally
as S, These shoe members are preferably
of wuch a construction that the nner face
thereof hears dpainst the wall, while the op-
posite side has only a limited area of contact
with the beams of the buckstay, and is fur-
thermoreé so constructed as to provide heat
ulinting surfaces for ddissipating the heat
from the furnace wall so that practically
none of the same is' conducted $o the buck-
stays. '

Referring now to the novel construction
of the wall-bearing shoes S, it will be ob-
served that the same are preferably of single
and double type. Owing to the construction

heretofore desciibéd, in which the base re-

inforcing and casting members 3 extend up
to a point just below the doors 1 .of the
furnace, it would be impossible to use a shoe
of the single type, shown in Fig. 3, at any
point below the top of the castings 3, on ac-
count of, the side frame members 4 of the
latter being bolted to the.onter or exposed
faces of each of the Teams. Therefore, it
is necessary to use donble shoes such as-are
shown in IFFig. 4; and which are- connected
to both members 1 and 2 of the buckstay be-

low the top of the basé castings 3.

face 5 of the heam.

1,399,127

Accordingly, it is proposed to provide that
portion of each of the beams 1 and 2 above
the castings 3. with a single shoe such as is
shown in Fig. 3, and which essentially in-

cludes the spaced attaching arms 6 and an

70

intermediate beam-bearing or abutment hoss .

7 which is in vertical alinement with an-
other Leam-bearing boss 8 projecting from
the body 9 of the shoe. The base of the shoe
S is provided, in. addition to the members
just described, with the offset flanges 10,
which are so arranged that, with the other
members forimed on the cutér face of the
shoe, they. present an extended cooling sur-
face.  The inner face 11 of this single shoe
1s preferably of flat formation and extended
area, whereby a firm and rigid contact with
the masonry side walls W may be obtained.

Each of the shoes above described is piv-
otally and detachably secured to the beams
1 and 2 by mieans of the pin 12 passing
through the holes 23 in the beams and holes

‘in the arms 6 which register therewith.

When the shoe is thus held in position on the
heam. the lugs 7 and 8 will erdinarily cone
tact therewith, as shown in Fig. 2, to main-
tain the face 11 parallel with the vertical
However, owing to the
pivotal connection of the shos to the beam,
it will be apparent that a limited wmount

of play is provided for the shoe to compen-

sate for the expunsion and contracting due
to the action of the heat on the furnace wallg,

The double shoes, such as shown in Fig.
4 of the drawings; preferably include a
relatively flat-body portion 13, having a flat
wall contacting face 14 of extended area.
and the beam attaching' arms 15 and 16
Between each of the arms 15 and 16 and the

outer side edges of the shoe, there is pro- :
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vided a beam bearing boss 19, in vertical -

alinement with boss 20 formed at the lower
part of the shoe. “When the shoc is attached
to the beam-members 1 and 2, as shown in
Fig. 6 of the drawings, the bosses 19 and 20
will bear against the face 5 of each beam
member, and thereby tend to maintain the
wall contacting face 14 parallel to the said
face 5. '

From the foregoing it will be apparent:

that a novel and distinctive feature of my

‘tnvention is a buckstay including & stay ele-

ment which i spaced from the masonry
walls of the furnace, and an intervening
wall-bearing shoe having a limited contact
area with the stay and an extended contact
area with - the wall of the furnace. Ob-
viously, if the shoes'S at-any time, need re-
placing this may be done at a minimum cost
and in a short period of time, thus, greatly
economizing in the maintenance of this im-
portant part of the furnace. structure.
Without further description, it is thought
that the many features and advantages of
the invention will be readily apparent, and it
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“will, of course, be understood that changes

in the form, proportion and minor details of
construction may be resorted to without de-
parting from the spirit of the invention or
scope of the appended claims.

T claim: - :

1. In w furnace comstruction, the combi-

nation with the furnace wall, of a buckstay"

spaced from said wall and loosely carrying
a series of wall contacéting shoes each hav-
ing a limited area of contact with the buck-
stay, and an extended area of contact with
the wall. :
9. In a furnace construction, the combina

tion with the furnace wall, of a_buckstay
spaced from said wall and pivotally carry-

“ing a heat dissipating wall contacting shoe

30

having a limited area of contact with the
buckstay, and an extended area of contact
with the wall. A

3. In a furnace construction, the combina-
tion with the furnace wall, of a buckstay
element spaced from said wall and loosely
carrying a plurality of separate shoe mem-
bers having flat wall contacting surfaces on
one side and heat radiating flanges on the
other. - ’

4.'Tn a {furnace construction, the combi-
nation with the furnace wall, of a buckstay
element spaced from said wall and pivotally
carrying a plurality of swall-contacting
shoes, said shoes each including offset at-
taching arms for engaging with said buck-
stay and stay abutment and spacing bosses

35

8
having a limited area of contact with the
buckstay. ' S

5. In a furnace construction, the combi-

nation with the furnace wall, of a buckstay
spaced from said wall and including sepa-
rate stay members, a plurality of wall-con-
tacting shoes carried by the upper portions
of said stay members, and other wall-con-

40

tacting shoes earried by the lower portion of '

said stay members; said. other wall-contact-
ing shoes connecting both stay members.

6. In a furnace construction, the combi-
nation with the furnace wall, of a buckstay
element including separate vertically ar-
ranged spaced stay members, a plurality of

separate and independent wall-contacting’
shoes carried by each of said stay elements

at their upper portions and having a limit-

ed area of contact therewith and having,
an extended area of contact with said

wall,. double shoe members at the lower part
of said’ buckstay element and connecting
both of said stay members thereof, said dou-
ble shoe members having a limited area of
contact with-each of the stay members, and
an extended -area of contact with the fur-
nace wall.. " ‘

In testimony

Wﬁe'teof T do hereuﬁto affix

‘my signatureinthe presence of two wit-

nesses.

‘. - 20 FRED E. KLING. |
Witnesses: - SR

Jomxn A. DiTHIiaN,

Crara. Hinpson.
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