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UNITED STATES

PATENT OFFICE,

CHARLES H. FOOTE, OF CHICAGO, ILLINOIS, ASSIGNOR TO REUBEN J ENKINS,
OF SAME PLACE; JOHN B. JENKINS EXECUTOR OF SAID REUBEN JEN-

KINS, DECEASED.

- WALL FOR CIRCULAR STRUCTURES.

SPECIFICATION forming part of Letters Patent No. 489,415, dated January 3, 1893,
Application filed December 28, 1891, Serial No, 416,304, (No model.)

To all whom it muy concern:

Be it known that I, CHARLES H. FOOTE, of
Chieago, in the county of Cook and State of
Illinois, have invented certain new and use-

5 fulImprovementsin Walls for Circular Struct-
ures; and I do hereby declare that the follow-
ing is a full, clear, and exact desecription
thereof, reference being had to the accom-
panying drawings, and to the letters of refer-

10 ence marked thereon, which form a part of
this specification.

This invention has for its object to provide
a construction for the circular walls of blast
furnaces and other structures by which such

15 walls may be built from a relatively few
standard sizes of bricks. Asis well known,
blast furnaces are circular in section and coni-
cal, and in their construction or lining fire
bricks are employed which are segmental in

20 form. Heretofore the bricks for each course
have been molded to the exact form required
for the circle in which they were to be laid
and, consequently, very many different sizes
of bricks have been necessary in the con-

25 struction of such furnaces. The bricks be-
ing what are known as fire bricks, moreover,
require a long time for their manufacture,
and, inasmuch as manufacturers and dealers
have found it impossible to keep in stock a

30 sufficient quantity of all the numerous sizes
heretofore required, long delays have been
necessary in furnishing brick to effect recon-
structions necessitated by unexpected cool-
ings of such furnaces.

35 The invention is also applicable to cylin-
drical structures wherein concentric eircular
courses or rows of varying diameter are re-
quired. :

By the invention herein set forth it is made

40 practicable to employ only a relatively few
sizes of bricks and it is thus made possible
for dealers to keep in stock and to at once
supply all that may be required for.a given
piece of work.

45  To this end the invention consists, prima-
rily, in a structure composed of segmental
bricks formed on a limited number of circles

varying within the limits of the measure-
ments of the smallest and the largest in the
structure to be formed, either with or with- 5o
out rectangular bricks.

It also consists in a construction of the
conical stack comprising a group or plurality
of adjacent laid courses, all formed from seg-
mental bricks of a circle intermediate to the 35
extreme courses of the group, or from such
segmental bricks together with one or more
rectangunlar bricks. The rectangular bricks
contemplated will be for and used in only the
courses of large diameter and will correspond 6o
in ‘length with the segmental bricks with
which they are to be laid. For exampls, for
a conical structure varying from twenty-five
or thirty feet to ten feet interior diameter
and calling fora very large number of courses, 65
each varying in diameter from every other
within these limits, segmental bricks formed
on only three circles, or segmental bricks
formed on three circles together with square
bricks in the courses of larger diameter, may 70
be made to serve for all the numerous courses
in the structure. That is to say, the entire
structure may be properly made from bricks
formed on the three diameters of ten, fifteen
and twenty feet, and others which are square. 75
Suppose the length of the face of all bricks
in the line be the same, as for example six
inches and that the bricks of each circle of
ten, fifteen and twenty feet be made of three
or four different lengths. If of three there 8o
willbe only ninevarieties or sizes of segmental
bricks and only twelve of the segmental and
square included. By this provision of a com-
paratively few definite sizes having definite
relation to the size of the stack to be con- 85
structed, as will be more fully explained, the
manufacturer of fire bricks may always keep
in stock a-sufficient quantity to enable him
to furnish promptly the materials for repairs
or original construction instead of beingcom- go
pelled to make them to order, as has hereto-
fore been necessary. :

In the accompanying drawings I have illus-
trated individual bricks of relative varying
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dimensions as to their length and the radius
on which they are formed, including rectan-
gular bricks corresponding to the various sizes
of the segmental ones. These are shown at
Figures 1 to 16 inclusive in plan view. Fig.
17 illustrates a part of a course containing a
single length of bricks and embracing bricks
of different radiuses in illustration of the de-
seriptive table hereinaftergiven in this speci-
fication. Tig.181is a similar illustration of a
similar course of twenty-five feet diameter.
Tig. 19 illustrates the application of the prin-
ciple to courses containing cireles of bricks
radially interior or exterior to each other,
showing a course of three circles on which is
superposed a course of two cireles, the bricks
in the latter aggregating in length the length
of the bricks forming the three circles in the
subjacent course. Owing to the necessarily
small scaleof thesedrawings the exact curves
of the ends of the segmental bricks are not
indicated.

In Figs.1to16inclusivethe radius on which
the segmental bricks are formed is indicated
by descriptive words on the figures them-
selves, the radius of the innerand narrow end
and that of the outer and wider end of each
brick being both given, the difference being
of course the length of the brick, which lat-
ter is also indicated in the spaces just above
the rectangular bLricks shown at the bottom
of therows on each sheet. In these figures of
the drawings the bricks are shown of four
lengths varying from nine to eighteen inches
and differing in length each from the next
larger by three inches. The length of the
bricks is dependent upon the thickness that
it is desired to give to the wall and upon the
number of bricks that it is intended to place
end to end to make up that thickness. Con-
sidering first the case of a wall composed of
a single thickness of brick, it will be noted
that in using the standard sizes of bricks in
accordance with my invention certain courses
will be composed wholly of bricks of one
standard type which will be what I term
standard courses each of a diameter due to
that of the type, composing it while the inter-
mediate courses between any two standard
courses will be composed of bricks of the two
types of the two standard courses between
which they are located. The relative num-
ber employed of each type increases in the
successive intermediate courses in the direc-
tion of the standard course composed of that
type, the relative number of the other type
decreasing in that direction in a correspond-
ing manner, so that this latter type vanishes
at the standard course of the first mentioned
type.. Thiswillappear from the accompany-
ing table, which gives the number and type
of brick the courses of a wall construeted in
accordance with my invention and varying
by six inches internal diameter from each
other for all such courses between ten feet

and twenty-five feet six inches inclusive, the
face orinner end of each brick being sixinches
in Iength or horizontal dimensions.

Table showing number of blocks required for different
circles varying by six inches in internal diameter,
between and including ten feet and twenty-five feet
six inches, each block being six inches in horizontal
measurement upon its inner end or face.

Blocks of circle of di-
ide di . . ameter of—
Inside dla.(r:llg,t,el of cir- Square.| Total,
10feet. | 15 feet. | 20 fect.
10 feet........ ..oouuens 63
10 feet 6 inches 66
11 feet...... .. 69
11 feet 6 inches TR
12 feet ...l 5
12 feet 6 inches 78
13feet......oooven uls 81
13 feet 6 inches 85
14 feet............ 88
14 feet 6 inches o1
15 feet....... .... 04
15 feet 6 inches 97
16 feet......... 100
16 feet 6 inches 104
17 feet......... 107
17 feet 6 incl 110
18 feet......... 113
18 feet 6 inches .. 116
19 feet............ 119
19 feet 6 inches, . 123
20 feet............ 1206
20 feet 6 inches. . 129
2 feet........ .. 132
21 feet 0 inches.. 135
22 feet .......... 138
22 feet 6 inche 141
23 feet...... . 144
23 feet 6 inches 147
24 feet Lo 150
24 feet 6 inches 154
25 feet......... 157
25 feet Ginches .... ... 1206 34 160

That is to say, explaining the foregoing ta-

ble, in the use of bricks having six inches face

horizontal measurement upon their inner
ends, sixty-three bricks of the ten foot type
male a complete course of ten feet interior
diameter; ninety-four bricks of the fifteen foot
type form a complete course of fifteen feet in-
terior diameter,and one hundred and twenty-
six of the twenty foot type form a complete
course of twenty feet interior diameter. For
courses of more than ten feet and less than
fifteen feet interior diameter bricks of both
the ten foot and the fifteen foot types are em-
ployed, the relative number of each of said
types so employed varying according to the
diameter of the course, substantially as indi-
cated in the table. TFor example,foracourse
of twelve feet six inches diameter, which is as
much larger than ten feet as it is smaller than
fifteen feet, an equal number (39) of both said
types should be employed, while for a course
of eleven feet diameter fifty-two bricks of the
ten foot type and seventeen of the fifteen foot
type should be used. So for a course of thir-
teen foot diameter thirty-four bricks of the
ten foot type and forty-seven of the fifteen
foot type should be taken. Obviously if the
bricks are of other length of face than six
inches the number of bricks of a single type
composing either of the standard courses will

70

75

8o

85

90

95

10§

110

115

120

125

136



10

I5

20

25

30

35

40

45

489,415

be different from -that required when they
have this length of face. :

The rule for properly differentiating the
numbers of the different bricks of two stand-
ard courses to be employed in the intermedi-
ate courses or circles varying by sixinches in
interior diameter and the rule upon which
the foregoing table is caleulated, is indicated
as follows: The difference between ten feet
and eleven feet six inches is one foot six
inches and the difference between fifteen feet
and eleven feet six inches is three feet six
inches. Now as three feet six inches is to
one foot six inches (or as seven is to three) so
is the number of bricks required of the ten
foot circle type to the number of bricks re-
quired of the fifteen foot circle type to form
the circle of eleven feet six inches. TLet =
equal the number of bricks required of the
ten foot circle; then seventy-two minus «
equals the number of bricks required of the
fifteen foot circle. Inserting these quantities
in the statement of the proportion and form-
ing and working outthe equation and wehave
2 equals fifty plus, or the number of bricks of
the ten foot circle type to be employed in the
circle of eleven feet six inches and seventy-
twominusfifty equals twenty-two, the number
of bricksof the fifteen foot circle. Inthesame
manner the required number of bricks of any
two adjacent standard circles or courses to
make a given intermediate course maybe de-
termined and the table above given verified
orasimilartable produced. Inthesame man-
ner also a similar table for bricks of other
length of face than six inches may be calcu-
lated, the number of bricks in each standard
course being first determined. Expressing
this principle as a formula or rule: The num-
bers of bricks of the types of two adjacent
standard courses which should be used to form
an intermediate course, are to each other in-
versely as thedifferencesin diameter between
the intermediate course and the said stand-
ard courses. _

It is obvious from the nature of the struct-
ures herein econtemplated,having mortar, cem-

- ent or similar materiable as well as bricks in

50

55

60

55

their composition, that variations from the
table and rule are practicable and permissible
within my invention since the quantity of
mortar or cement between bricks may be va-
ried, within certain limits. Exact conformity
to the rule or table is, therefore, not essential
to the practice of my invention. The bricks
of the different types entering into an inter-
mediate course should be laid in alternation,
or as nearly in alternation as the relative
numbersof the two types permit, in order that
the aberration of those of one typein one di-
rection from the true ecircle desired may be
practically corrected by the aberration in the
reverse direction of those of the other type.
-In case it is desired to produce a circular
course of a diameter greater than that of the

greatest standard course or type, rectangular
bricks are used, and such a construction is
shown in Fig.18, wherein a course of twenty-
five feet in diameter is shown, composed of
one hundred and thirty bricks, ¢, of the twenty
foot circle type and twenty-seven bricks, d,
of the rectangular type, interspersed equidis-
tantly between the segmental bricks, and giv-
ing a circle of the desired diameter.

In Fig. 19 there is shown a portion of a com-
pound wall, built in alternate courses of two
and three bricks placed end to end. In the
lower course, which is built up of three rows
of bricks each twelve inches long, the row A,
which is a cirele of fourteen feet and six
inches internal diameter, will be composed, in
accordance with the table hereinbefore given,
of nine bricks of the ten foot eircle type and
eighty-two bricks of the fifteen foot circle
type. Therow B, which is of sixteen feet and
six inches internal diameter,will be composed
of sixty-four bricks of the fifteen foot circle
type and forty of the twenty foot circle type.
The row C, which is of eighteen feet and six
inches internal diameter, requires forty-two
bricks of the fifteen foot cirele type and sev-
enty-four of the twenty foot circle type. In
the upper course, which is composed of two
rows of bricks, each eighteen inches long, the
inner row D obviously requires the samenum-
ber and types of brick as the row A, being
of the same internal diameter, while the outer
row, E, being of an internal diameter of sev-
enteen feet and sixinches, requires fifty-three
bricks of the fifteen foot cirele type and fifty-
seven of the twenty foot circle type. It will
thus be seen thatwith the comparatively few
standard sizes of bricks enumerated, or with
any others, more or less in number, which
may be selected as desirable, the several cir-
cular courses may be given the desired di-
ameter to impart to the furnace the conical
shape desired. Thus, asalready pointed out,
a great saving in time and cost may be ef-
fected.

From an examination of Fig. 19 it will be
seen that the invention is applicable to a cy-
lindrical or otherstructure wherein successive
concentric circular courses of varying diame-
ter are employed as well as to the conical
structure hereinbefore discussed. It is also
obvious that the same advantages are attend-
antuponitsuseinacylindrical orotherstruct-
ure containing such cireles of varying diame-
ter as in a conical structure of the furnace
type. -

I claim:

1. A structure composed of a plurality of
layers of segmental bricks or blocks forming
circular courses of varying diameters, said
bricks or blocks being in sets in the form of
true segmentsof anumberof standard courses
less than the total number of courses, said
sets being adapted to form standard courses,
each of a single type of brick, at about equal
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intervals throughout the structure, the inter-

mediate courses being composed in varying
proportions of bricks of the types of the two
standard courses between which they are lo-
cated.

2. Afurnace-wallor thelike of conical form,
composed of a plurality of superposed layers
of segmental bricks or blocks forming cireu-
lar courses of varying diameters, said bricks
or blocks being in setsin the formof true seg-
ments of a number of standard courses less
than the total number of courses, said sets

- being adapted to form standard courses, each

s

20

of a single type of brick, at about equal in-
tervals throughout the structure, the inter-
mediate courses being composed in varying
proportions of bricks of the types of the two
standard courses between which they are lo-
cated.

3. A strueture composed of a plurality of
layers of segmental and rectangular brieks or
blocks forming circular courses of varying

489,415

diameters, said segmental bricks or blocks
being in sets in the form of true segments of
a number of standard courses less than the
total numberof courses,said sets being adapt-
ed to form standard courses, each of a single
type of brick, at about equal intervals
throughout the structure, the intermediate
courses being composed in varying propor-
tions of bricks of the types of the two stand-
ard courses between which they are located,
and those courses of greaterdiameter than the
greatest standard course being composed in
varying proportions of bricks of that stand-
ard course and rectangular bricks.

In testimony that I claim the foregoing as
my invention Iaffix mysignature in presence
of two witnesses.

CHHARILES II. FOOTE.
Witnesses:

M. E. DAYTON,
L. HOLMBOE.
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