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No. 737,500,

UNITED STATES

Pa,ténted A_ugusf 25, 1908.

PAaTENT OFFICE.

JOHN W. SEAVER AND JAMES E. A. MOORE, OF CLEVELAND, OHIO,
ASSIGNORS TO THE WELLMAN-SEAVER-MORGAN ENGINEERING
COMPANY, OF CLEVELAND, OHIO, A CORPORATION OF OHIO.

METALLIC FRAMING FOR CONCRETE TANKS.

SPECIFICATION forming part of Letters Patent No. 737,500, dated. August 25, 1903.
- ~ Application filed December 16, 1902, - Serial No. 135,430, (No'model.)

To all whom it may COnCerm:
Be it known that we, JOHN W. SEAVER
and JAMES E. A. MOORE, both citizens of the

- United States, and residents of Cleveland,

[0

- supporting frame or skeleton, one object of

£S

struct the metallic framework that all of the
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 sible character.
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 go forming the sides of the tank, these rods be- | girder 2 has inelined lugs, forming seats for 100

2, 3, and 4 are vertical sections of portions of
tanks constructed in aceordance with our in-
vention; and Figs. 5, 6,7, and 8 are plan;
views of

Ohio, have invented certain Improvements

in Metal Framing for Concrete Tanks, of
which the following is a specification.

" 'Qur invention relates’ to the construction

of tanks having a body of concrete or other
material which while in a plastic condition
can be molded into shape upon a metallic

our invention being to simplify and cheapen
the construction of this metallic framework,
especially in the case of tanks having.con-
ical, semispherical, or other tapering bottom
portions, and a further object being to so con-

pieces composing the same will be of limited
weight and size, so that it can be - readily
stored, transported, or assembled, the field-
work on the frame being of the simplest pos-

-

In the accompanying drawings, Figures 1,

quarter - sections of the metallic
framework of the tanks shown in Figs. 1,2,
3, and 4, respectively. o B

We have shown our invention as applied
to a circular tank with tapering bottom, but.
said invention in its broadest form -is not

limited to circular tanks, although the taper-

ing bottom will in most cases be retained.:
The tank is supported upon vertical columns.
connected by means of horizontal tie-rods,
these columns supporting a circular or other

surrounding girder which is suitably secured

to the columns and may be mounted there-
upon in different ways,either by recessing the
column for the reception of the girder, by
recessing the girder for the reception of a por-
tion of the column, or by forming the girder
in segments rigidly secured to the column.
To this girder are attached rods which sup-
port the bottom of the tank, and the girderis
stayed or supported by means of vertical rods
embedded in the concrete or other material

ing by preference connected to a top girder
whieh is snitably secured to and carried by
the supporting-columns. |

In Figs. 1 and 5 of the drawings, 1 repre-

| sents one of the -supporting-columns of the

tank: 2, the eirculargirder; 3, the horizontal

| rods whereby one column is connected to an-

other; 4, the vertical supporting-rods em-
bedded in theconcrete body of the tank, and 5
the circulartop girder to which the said verti-
calrodsareconnected. Inthepresentinstance

through openings in the girder 5 and pro-
viding their threaded upper ends with nuts
6, bearing upon the top of the girder. The

of yokes or clips 7, the legs of which pass
through openings in the  girder and are

this connection is effected by passing the rods

rods 4 are connected to the girder 2 by means

55
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threaded for the reception of nuts 8, whereby

they are secured to said girder; but other
means than these may be adopted for secur-
ing the vertical rods 4 to either of the cgirders.

form a strong and rigidly-braced body struc-
ture, all engaging parts of which lend each
other mutual support. . S

" The tank shown in Figs. 1 and 5 has a

70 -

The girders 2 and 5 and the rods 3 and 4 thus

75

semispherieal bottom with central opening, -

and the rods which support said bottom con-
sist in part of continuations 4* of the vertical
rods 4, these rods bein |
wardly to an annular bar 9, embedded in the
concrete bottom of the tank, to which bar 9
the lower ends of the rods 4* are secured.
From the bar 9 to a flanged bar 10, which sur-
rounds an opening in the bottom of the tank,

extend other rods 11, suitably secured both

| to the bars 9 and 10, and those portions of the
| rods 4* which extend between the circular
| girder 2 and the bar 9 are stiffened by means

of horizontal lattice-rods 12. L

In the tank shown in Figs. 2 and 6 the
girder 2 is of box form instead of being a sim-
ple channel-bar, as shown in' Figs. 1 and 59,
and the bottom of the tank is of parabolic
| instead of semispherical form. The bottom

brace-rods 4* in this tank are separate from
| the vertical supporting-rods 4 of the sides of
the tank, and the top member of the box-

80
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nuts at the upper ends of the rods 4*. The
rods extend directly from the girder 2 to the
bar 10, surrounding the bottom opening of
the tank, and they are braced by two sets of
horizontal lattice-rods 12.

The tank shown in Figs. 3 and 7 has a con-

ical bottom which is braced by rods 13, se-

cured at their lJower ends to the bar 10 and
hooked at their upper ends for engaging with
the loops of a series of looped or bent rods 14,
the upper ends of which pass through the

girder 2 and receive nuts bearing upon in-

clined lugs on the top of said girder, whereby
the various parts may be maintained under
proper tension. A horizontal rod 15 bears
upon the looped ends 14 just above their con-
nection with the hooked ends of the rods 13.

- The tank shown in Figs. 4 and 8 embodies

a further extension of the looped-rod idea,
the lower hooked rods 13 in this case engag-

ing an intermediate set of looped rods 186,

- whose upper ends are hooked for engagement
- with the upper set of looped rods 14, the lat-

30

'35

ter being secured to the girder 2 in the same
manner as the corresponding rods of Figs. 3
and 7, the girder 2 in this case, however, -be-
ing a box-girder instead of the channel-bar
girder shown in Fig.3. Horizontalstiffening-
rods 17 and 18 are in this case disposed adja-
cent to the looped ends of the rods 14 and 186.

In the tanks shown in Figs. 3, 4, 7, and 8§

the number of bracing-rods in the bottom in-
creases in proportion to the increasing diam-
eter of the bottom. Hence a more uniform
support for and bracing of all portions of the
bottom is provided than where the bottom has

- thesame number of bracing-rods throughout.

40

In all of the forms of metallic framework
which we have shown the parts are simply
ordinary merchant rods, bars, or plates, and

the erection of the framework involves noth-

ing more than the application of nuts to the
various rods or bolts after the latter have
been put in place. The parts, moreover, are
all relatively small in size and lightin weight.
Hence they ean be-readily transported, and
the tanks can consequently be erected with-
out the employment of skilled labor and in

~any desired locality irrespective of its diffi-

50

culty of access. |
Having thus described our invention, we

claim and desire to secure by Letters Pat-

ent—

1. A metallic framework for concrete tanks
comprising supporting - columns, a girder
mounted thereon and extending around the
tank, said girder carrying rods which. sup-

- port the bottom of the tank, and vertical side

50

rods connected to said girder, substantially |

as specified. |
2. A metallic framework for concrete tanks

. comprising supporting-columns, a top girder
- mounted thereon, a lower girder extending

.65

-~ around the tank and carrying rods which sup-

port the bottom of the tank, and vertical side

- rods extending from said lower girder to the
top girder, substantially as specified.

787,500

3. A metéllic framework for concrete tanks.

comprising supporting-columns, tie-rods con-

necting the same, and a girder mounted on

said columns and extending around the tank,
said girder carrying rods which suppoit the

bottom of the tank, substantially as speci-

fied. |

4. A metallic framework for concrete tanks

comprising supporting-columns, tie-rods con-
necting the same, a girder mounted on said

columns and extending around the tank, said
girder carrying rods which support the bot-

tom of the tank, and vertical side rods con-
nected to said girder, substantially as speci-

{ fied. |

5. A metallic framework for concrete tanks
comprising supporting-columns, tie-rods con-
necting the same, a top girder mounted on
said columns, alower girder extendingaround
the tank and carrying rods which support

75
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the bottom of the tank, and vertical side rods -

extending from said lower girder to the top
girder, substantially as specified. ‘
6. A metallicframework for concrete tanks

QC

comprising supporting - columns, a girder

mounted thereon and extending around the
tank, vertical side rods connected te said
girder, bottom -supporting rods depending
from said girder, and means for connecting
the lower ends of said rods, substantially as
specified. | |

- 7. A metallicframework for concrete tanks
comprising supporting-columns, a top girder
mounted thereon, a lower girder extending
around the tank, vertical side rods extend-
ing from said lower girder to the top girder,
bottom-supporting rods depending from said
lower girder, and means for connecting the
lower ends of sald rods, substantially as speci-

fied.
8. A metallic framework for concrete tanks

comprising supporting-columns, tie-rods con-

necting the same, a girder mounted on said
columns and extending around the tank, bot-

tom -supporting rods depending from said

girder, and means for connecting the lower
ends of said rods, substantially as specified.

9. A metallicframework forconcrete tanks,
comprising supporting-columns, tie-rods con-
necting the same, a girder mounted on said

columns and extending around the tank, ver-
tical side rods connected to said girder, bot-

tom -supporting rods depending from said
girder, and means for connecting the lower
ends of said rods, substantially as specified.

10. A. metallic framework for concrete

tanks comprising supporting -columns, tie-
rods connecting the same, a top girder mount-
ed on said columns, a lower girder extending
around the tank, vertical side rods extending
from said lower girder to the top girder, bot-

tom -supporting rods depending from said

lower girder, and means for connecting the
lower ends of said rods, substantially as speci-
fied. | -

11. A metallic framework for concrete
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tanks comprising supporting - columns, a
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‘extending from said lower girder to the top

73%,500 : o

girder mounted thereon and extendingaround
the tank, vertical side rods connected tosaid | substantially as specified. _
oirder, bottom - supporting rods depending 18. A metallic framework for concrete
from said girder, means for connecting the | tanks comprising supporting-ecolumns, tie-
lower ends of said rods, and one or more hori- | rods connecting the same, a girder mounted
zontal braces engaging the rods between the | on said columns and extending around the
oirder and the lower connection, substan- | tank, a bar surrounding an opening at the
tially as specified. | conter of the tank-bottom, and bottom-sup-
19. A metallic framework for conerete | porting rodsdisposed between said csirder and

girder mounted thereon, a lower girder ex-
tending around the tank, vertical side rods
extending from said lower girder to the top
oirder, bottom - supporting rods depending rods connecting the same, a girder mounted
from said lower girder, means for connecting | on said columns and extending around the
the lower ends of said rods, and one or more | tank, vertical side rods connected to said
horizontal braces engaging the rods between | girder, a bar surrounding an opening at the
the girder and said lower connections, sub- | center of the tank-bottom, and bottom-sup-
stantially as specified. o -

13. A metallic framework for concrete
tanks comprising supporting-columns, tie-
rods connecting the same,a girder mounted on
said columns and extending around the tank,
bottom-supporting rods depending from said
girder, means for connecting the lower ends
of said rods and one or more horizontal braces
engaging the rods between the girderand said
lower connection, substantially as specified.

14. A metallic framework for concrete
tanks comprising supporting-columns, tie-
rods connecting thesame, a girder mounted on
said columns and extending around the tank,
vertical side rods connected to said girder,
bottom-supporting rods depending from said
girder, means for connecting the lower ends
of said rods and one or more horizontal braces
engaging the rods between the girder and the
lower connection, substantially as specified.

15. A metallic framework for concrete
tanks comprising supporting-columns, tie-
rods connecting the same, a top girder mount-
ed on said columns, a lower girder extending
around the tank, vertical side rods extending
from said lower girder to the top girder, bot-
tom - supporting rods depending from said
lower girder, means for connecting the lower
ends of said rods, and one or more horizontal
braces between the girder and said lower con-
nection, substantially as specified. |

specified. |

bar and connected to each, substantially as
specified. - o '
. 90. A metallic framework for concrete
tanks, comprising supporting-columns, tie-
rods connecting the same, a top girder mount-

tank-bottom, and bottom-supporting rods dis-
posed between said lower girder and the bar
and connected to each, substantially as speci-
fied. - -

tanks comprising supporting - columns, a

gether and comprising-a greater number in

connecting the lower ends of the lower set of

stantially as specified. _' |
22. A metallic framework {for concrete

girder mounted thereon andextendingaround

oirder, bottom -supporting rods comprising

tanks comprising supporting - columns, a | than the lower set, means for connecting the
girder mounted thereon and extending
around the tank, vertical side rods connected | nections between the upper ends of the up-
to said girder, a bar surrounding an opening | per set of rods and the girder, substantially
at the center of the tank-bottom, and bottom- | as specified. " R
supporting rods disposed between said girder | 2. A metallic framework for concrete
and bar and connected to each, substantially

as specified. R .

'17. A metallic framework for concrete
tanks comprising supporting-columns, a top
girder mounted thereon, a lower girder ex-
tending around the tank, vertical side rods

girder mounted thereon, a lower girder ex-

tending around the tank, vertical rods ex-
\tendingfrom said lower girder to the top

girder, bottom - supporting rods comprising

center of the tank-bottom, and bottom-sup- | lower ends of the lower set of rods, and con-

porting’ rods disposed between said lower i nections between the upper -ends of the up-

girder and the bar and connected to each,
tanks, comprising supporting-columns, a top ‘1 bar and connected to each, substantially as

porting rods disposed between said ogirder.and-

ed on said columns, a lower girder extending
around the tank, vertical side rods extending
from said lower girder to the top girder, a bar
surrounding an opening at the center of the -

21. A metallic -framewqu_ for concreté'
airder mounted thereon ‘and extending
around the tank,bottom-su pporting rods com-
‘prising upper and lower sets connected to- -

the upper than in the lower set, means for

the tank, vertical side rods connected to said

| upper-and lower sets connected together, the
16. A metallic framework for conecrete j upper set having a greater number of rods

tanks comprising supporting-columns, a top

75

19. A" metallic framework for concrete
tanks comprising supporting - columns, tie-
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‘rods, and conneetions between the upper ends
of the upper set of rods and the girder, sub-

-_ "ITIO
tanks comprising -supporting - columns, a

TI5

lower ends of the lower set of rods, and con- -

120

125

upper and lower sets connected together, the -
upper set having a greater number of rods
girder, a bar surrounding an opening at the | than the lower set, means for connecting the

I130
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per set of rods and the lower girder, substan-

tially as gpecified. . ' |

24. A metallic framework for concrete
tanks comprising supporting - columns, tie-
rods connecting the same, a girder mounted
on sald columns and extending around the
tank, bottom-supporting rods comprising up-
per and lower sets connected together and
comprising a greater number in the upper
than in the lower set, means for connecting
the lower ends of the lower set of rods, and

connections between the upper ends of the

upperset of rods and the girder, substantially
as specified. |

25. A metallic framework for concrete
tanks comprising supporting - columns, tie-
rods connecting the same, a girder mounted
on said columns and extending around the

- tank, vertical side rods connected to said

20

30

35

girder, bottom - supporting rods comprising

upper and lower sets connected together, the
upper set having a greater number of rods
than the lower set, means for connecting the

lower ends of the lower set of rods, and con-

nections between the upper ends of the upper
set of rods and the girder, substantially as
specified.

26. A metallic framework for concrete
tanks comprising supporting - columns, tie-
rods connecting the same, a top girder mount-
ed on said columns, a lower girder extending

around the tank, vertical rods extending from

said lower girder to the top girder, bottom-
supporting rods comprising upper and lower
sots connected together, the upper set hav-
ing a greater number of rods than the lower
set, means for connecting the lower ends of

- the lower set of rods and connections between

40

the upper ends of the upper set of rods and
the lower girder, substantially as specified.
27. A metallic framework for concrete

. tanks comprising supporting - columns, a

45

girder mounted thereonand extendingaround
the tank, upper, lower and intermediate sets
of bottom-supporting rods connected together,
the upperset having a greater number of rods

~than the intermediate set and the intermedi-

- 3°

55
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ate set having a greater number of rods than

‘the lower set, means for connecting the lower

ends of the lower set of rods, and connections
between the upper ends of the upper set of
rods and the girder, substantially as specified.

28. A metallic framework for concrete
tanks comprising supporting - columns, a
girder mounted thereon and extending around
the tank, vertical side rods connected to said
girder, upper, lower and intermediate sets of

bottom-supporting rods connected together,"

the upper sethaving a greater number of rods
than the intermedicte set and the interme-
diate set having a greater number of rods
than the lower set, means for connecting the
lower ends of the lower set of rods, and con-
nections between the upper ends of the upper
set of rods and the girder, substantially as

specified.

29. A metallic framework for concrete

737,500

tanks comprising supporting-columns, a top
girder mounted thereon, a lower girder ex-
tending around the tank, vertical side rods
extending from said lower girder to the top
girder, upper, lower and intermediate sets of
bottom-supporting rods connected together,
the upper set having a greater number of rods
than the intermediate set, and the interme-
diate set having a greater number of rods than
the lower set, means for connecting the lower
ends of the lower set of rods, and connections
between the upper ends of the upper seti of
rods and the lower girder, substantially as
specified. |

30. A metailic framework for concrete
tanks comprising supporting - columns, tie-
rods connecting the same, a girder mounted
on said columns and extending around the

tank, upper, lower and intermediate sets of

bottom-supporting rods connected together,
theupper set having a greater number of rods
than the intermediate set and the interme-
diate sethaving a greater numberof rods than
the lower set, means for connecting the lower
ends of the lower set of rods, and connections
between the upper ends of the upper set of
rods and the girder, substantially asspecified.
- 31. A metallic framework for conecrete

tanks comprising supporting - columns, tie-
rods connecting the same, a girder mounted

on sald columns and extending around the
tank, vertical side rods connected to said
girder, upper, lower and intermediate sets of

75
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bottom-supporting rods connected together,

the uppersethavinga greater number of rods
than the intermediate set and the interme-

diateset having a greater number of rods than

the lower set, means for connecting the lower
ends of the lowerset of rods, and connections

o5

between the upper ends of the upper set of

rods and the girder, substantially as specified.

32. A metallic framework for
tanks comprising supporting - columns, tie-
rods connecting the same, a top girder mount-
ed on said columns, a lower girder extending
around the tank, vertical side rods extending

from said lower girder to the top girder, up-

per, lower and intermediate sets of bottom-
supporting rods connected together, the up-
per set having a greater number of rods than
the intermediate set, and the intermediate
set having a greater number of rods than the
lower set, means for connecting the lower
ends of the lower set of rods, and connections
between the upper set of rods and the lower
girder, substantially as specified. |

33. A metallic framework for concrete
tanks comprising supporting - columns, a
girder mounted thereon and extending around

the tank, bottom-supporting rods composed

in part of looped rods and in part of hooked
rods engaging said looped rods, means for
connecting the lower ends of said hooked rods
and connections between the upper ends of
the looped rods and the girder, substantially

as specified.
34._ A metallic framework for concrete

concrete

ITICO
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787,500 5
tanks comprising supporting - columns, - a ] the looped rods and the girder, and one or
oirder mounted thereonand extendingaround | more horizontal braces engaging the rods be-
the tank, vertical side rods connected to said | tween said lower connections and the girder,
girder, bottom-supporting rods composed in | substantially as specified. : . - 70

& partof looped rods andin part of hookedrods | 40. A metallic framework for concrete |
engaging said looped rods, connections be- | tanks comprising supporting - eolumns, a
tween the upper ends of the looped rods and | girder mounted thereon and extending

said girder, and means for connecting the _'| around the tank, vertical side rods connected
lower ends of the hooked rods, substantia;lly to said girder, bottom-supporting rods com-

10

as specified. |

35. A metallic framework for concrete

tanks comprising supporting-columns, & top
girder mounted thereon, a lower girder ex-

~ tending around the tank, vertical side rods

I5

extending from said lower girder to the top

girder, bottom-supporting rods consisting in

- part of looped rods and in part of hooked rods

20

engaging said looped rods, connections be-

tween the upper ends of the looped rods and

the lower girder, and means for connecting
the lower ends of the hooked rods, substan-
tially as specified.

36. A metallic framework for concrete
tanks comprising supporting - columns, tie-

rods connecting the same, a girder mounted.

on said columns and extending around the
tank, bottom - supporting rods composed in

~ part of looped rods and in part of hooked rods

30

engaging said looped rods, means for connect-

ing the lower ends of said hooked rods and
connections between the upper ends of the
looped rods and the girder, substantially as

- specified. .

35

40

- 37. A metallic framework 1for concrete
tanks comprising supporting-columns, tie-
rods ¢onnecting the same, a girder mounted
on said columns and extending around the
tank, vertical side rods connected to said
girder, bottom-supporting rods composed in
part of looped rods and in part of hooked rods
engaging said looped rods, connections be-
tween the upper ends of the looped rods and

said girder, and means for connecting the

45
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lower ends of the hooked rods, substantially
as specified. | _

38. A metallic framework - for concrete
tanks comprising supporting-columns, tie-
rods connecting the same, a top girder mount-
ed on said columns, a lower girder extending
around the tank, vertical siderods extending
from said lower girder to the top girder, bot-

 tom-supporting rods consisting in part of

55
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looped rods and in part of hooked rods en-
gaging said looped rods, connections between
the upper ends of the looped rods and lower
girder, and means for connecting the lower
ends of the hooked rods, substantially as
specified. = | -

39. A metallic framework for concrete
tanks comprising supporting - columns, a
ogirder mounted thereon and extending
around the tank,bottom-supporting rods com-
posed in part of looped rods and in-part of

“hooked rods engaging said looped rods, means
for connecting the lower ends of said hooked

rods connections between the upper ends of

posed in part of looped rods and in part of

75

hooked rods engaging said looped rods, con- -
nections between the upper ends of the looped

rodsandsaid girder, means for connecting the

lower ends of the hooked rods, and one or
more horizontal braces engaging the rods be-

substantially as specified.
41. A metallic framework for concrete

tanks comprising supporting-columns, a top

girder mounted thereon, a lower girder ex-

tending around the tank, vertical side rods

extending from said lower girder to the top
girder, bottom-supporting rods consisting in
part-of looped rods and in part of hooked
rods engaging said looped rods, connections
between the upper ends of the looped rods
and the lower girder, means for connecting
the lower ends of the hooked rods, and one or

more horizontal braces engaging said rods be-

tween said lower connections and the girder,
substantially as specified. R

42. A metallic framework for concrete
tanks comprising supporting-columuns, tie-
rods connecting the same, a girder mounted

80

tween said lower connections and the girder,

9c

95

100

on said columns and extending around the -

tank, bottom-supporting rods composed in
part of looped rods and-in part of hooked
rods engaging said looped rods, means for
connecting the lower endsof said hooked rods,

‘connections between the upper ends-of the
‘looped rods and the girder, and one or more

horizontal bracés engaging the rods between
said lower connections and the girder, sub-
stantially as specified. S

- 43. A metallic framework for concrete
tanks comprising supporting-columns, tie-
rods econnecting the same, a girder mounted

on said columns and extending around the

tank, vertical side rods connected to said

girder, bottom-supporting rods composed in
part of looped rods and in part of hooked
rods engaging said looped rods, means for
connecting thelower ends of said hooked rods,
connections between the upper ends of the
looped rods and the girder, and one or more
horizontal braces engaging the rods between

said lower connections and the girder, sub-

stantially as specified.
- 44. A metallic framework for concrete

‘tanks comprising supporting - columns,’ tieé-

rods connecting the same, a top girder mount-
ed on said columns, a lower girder extending
around the tank, vertical side rods extending

from said lower girder to the top girder, bot-

tom -supporiing rods composed in part of

 looped rods and in part of hooked rods "Qﬁ-_
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gaging said looped rods, means for connect- | names to this speclﬁcatlon in the presence of
ing the lower ends of said hooked rods, con- two subscmbmcr witnesses.

necmons between the upper ends of the looped |
- rods and the girder, and one or more hori- ggﬁgs% %E%IV(-)%II{RE
5 zontal braces engaging the rods between said - - -
~lower connections and the girder, substan- Witnesses:
tially as specified. C. W. COMSTOCK,

In testimony whereof we have signed our WM. A. STEVENSON.
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