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Y

To all whom it nuay conecermn:

Be it known that I, LAWRENCE GUSTAV
HALLBERG, a citizen of the United States,
residing at Chicago, in the county of Cook
and State of Illinois, have invented a certain
newand useful Improvementin Foundations,
which is fully set forth in the followin g speci-

fication, reference being had to the accom-

panying drawings, in which—

Figure 1 is a plan view of a part of a foun-
dation structure, showing the metal frame-
work ot the foundations for two columns and
portions thereof fortwo other columns and for
a portion of awall, parts of said framework be-
ing shown filled in with concrete. Fig. 2 is a
vertical section on the line 2 2 of Fig. 1. Fig.
3 18 a vertical section on theline 33 of Hig. 1.
Fig. 4 is a vertical section on the line 4 4 of
Fig. 1. Tig. 5 is an enlarged plan view of
the metal framework of a foundation for g
column. Fig. 6 is a vertical section on the
line 6 6 of Fig. 5. Tig. 7 is a vertical section
on the line 7 7 of Fig. 1 enlarged. Fig. 8 is
an outside elevation of a circular anchor-sec-
tion in the direction of the arrow 8 in Hig. 5.
Fig. 9 is an inside elevation of a circular
anchor-section in the direction of the arrow 9
in Kig. 5. Fig. 10is aside elevation of a por-
tion of the central base shown in section in
Kig. 7 in the direction of the arrow 10 in said
figure.

My invention relates to foundation struec-
tures, and has for its object to form piers

adapted to support the columns and side
walls of buildings, particularly in the case of

office buildings and the like. Hitherto such
plers have been, according to the present most
approved form of construetion, made by su-
perimposing several layers of steel rails, I-
beams, or other equivalent metal parts, the

railsof eachlayer being disposed tran sversely

to those below, and by embedding this metal
framework in a mass of concrete. This con-
struction has proved an exceedingly-expen-
sive one from the amount of metal required,
and the conerete mass is to such an extent
divided up by the several layers of rails as to
diminish greatly its resistance to downward
pressure at any one point on the pier. Aec-

cordingto myinvention the rails, beams, &e.,
of the foundation struetures above described
are replaced by a system of suspension-rods,

| which extend outward and upward from the

point of load and the ends of which are se-
cured tosuitable anchors. This metal frame-
work is then embedded in a mass of conerete.
By this construction, which utilizes the ten-
sile strength of the metal in the suspension-
rods as a substitute for the resistance to
transverse strain of the rails previously used,
the same load-carrying capacity may be ob-
tained by the employment of a small fraction
of the amount of metal heretofore requisite.

My invention further consists in more or
less specific construetions by which the said
invention is adapted to the support of walls
and of columns. =

Referring to the drawings by letter, A rep-
resents a circalar sectional anchor for the
attachment of the outer and upper ends of

535

o

the suspension-rods of one of the column-

pters. This anchor A, T have shown to con-
sist of a series of curved sections A’, FEach
such section comprises, in the main, a bottom
horizontal flange A’ and an upright body or
web A® the |said web being provided with
vertical slots @, extending part way down
from the upper edge thereof. On each side
of each slot ¢ there is formed on the outer
surface of the web a rib or flange A3, extend-
Ing downward to the bottom flange. On the
inner side of the web A®?, and on each side of
each of the slots a is formed a rib or flange
A*, similar to A3 but extending downward
only to the bottom of the slot ¢. EKach an-
chor-section is further provided with & hovri-
zontal flange A® upon its inner side about
midway thereof and below the slots a, and
this flange A’ is strengthened and supported
by the brackets A® from the body of the an-
chor. The ribs A® are provided with the
notches ¢’ and the ribs A*with the notches a?.

‘As hereinabove stated, the anchor A is in-
tended for the attachment and support of
the outer ends of the suspension-rods of a
column-pier. The suspension-rods B are se-
cured to anchor-sections, as particularly illus-
trated in Fig. 6, by forming on the end of
such suspension-rod a hook b, the extreme
end of whieh is further bent, as at . The
outer portion of the suspension-rod extends
across the flange A° of the anchor and out-
ward through the slot a. A pin b%is inserted
through the hook or loop b in the end of the
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suapenmon rod and is itself ea,un*ht and held
When the

from turning by the notches «'.
suspension- rod is ander stress, the pin b® is
drawn the more tightly against the turned-up
ends b’ of the said rod, pressing the same
against the body of the a,nf_,hor and the more

| ﬁl mly binding the rod and preventing its dis-

engagement flOlIl its anchor by auythmﬂ'
bhorb of fracture under tensile strain.

At the center of the circular space inclosed
by the anchor is placed a base, to which the

inner and lower ends of some or of all of the

suspension-rods are secured. In the con-

struction particularly illustrated in Figs. o

and 6 I show such base to consist of a mefal

ring or collar C. The inner ends of the sus-

pension-rods are hooked, as at b° about the
collar, and thereby secur ed ther(,to

as at 0!, these projecting tips enﬂ'(wmﬂ with

the surrounding conecrete and flll thel blnd— |

ing the ends of ‘the rods with the collars.

n place of the collar C, I may use a flat
plate C', provided with perfma,tmus a,dapted
to leeewe the inner ends of the suspension-
rods 1n a similar manner.,

at thelr inner and lower ends to such central
base I may extend certain ones of the said
rods diametrically across from the surround-
ing anchor upon one side to that on the other,
as in the case of the rods B'.
will at their point of crossing be superim-

- . posed one upon another and will be all be-
35

neath the central base. Finally, the suspen-
sion-rods B may extend in a straight line

- from the inner base to the outer anchor, as

4.0

shown in Figs. 2 and 6, or the said rods may
be disposed to take a ca,tellaly upward curve
a8 they extend outward and upward from the

base, as in the case of the similar rods G and

G'. (Shown in Figs. 3,4, and 7.) This curve

~should be unwa,rd flom the base, since for

45

- is reckoned as the uniform loa,d and the
- points at which the weight of the ‘structure

53 5
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bears upon the foundation are considered as
the points of support. This form and ar-
rargement of the suspension-rods will thus

‘give the maximum carrying capacity to the

piers.

I have thus deseubed a complete metal'

frammework or skeleton for the pier of a sin-

ole column. In laying the foundations fora

bmldm o numeroussuch piers will of course be

employed one for each principal supporting-
column, theshoe D of each such column being
placed vertically abovethe central base of each
such pier skeleton. These several skeletons
may be preferably, though not necessarily,
joined together by tie-rods HK,each such tie-rod
being hooked at its ends, as at e, and secured
to the anchor portions of the said skeletons
by being passed through the slots ¢ and held
by a pin e’ engaging mth the hook e and
with the notches a? Each of the skeletons

The ex-
t,reule inner ends may be turned, upwmdly, |

L S11 Furthermore, in-
stead of hooking all of the suspension-rods

These I‘Odb |

rounding skeletons.

“are circular, _ |
are preferably straight andextend the length

tive
the inner and lower ends of a portion or all

659,067

is thus by this cross-bracing connected with

and receives support from all of the sur-
Eachcowmpleted pier for
one column is strengthened by those of the
columns adjacent.

I shall now describe the adaptahon of my
invention to a foundation fm a wa,ll of the
building. |

A smtable distance apart I arrange two par-
allel anchors I and I, which may be eitherin-

tegral throughout theu length or made up of

Secmon% the qald anchors being substantially
similar to those shown in oonnecmon with the
column-piers, except that in that case they
whereas in the wall-piers they

of the wall. A cross-section of the wall-pier

anchor, as shown in Fig. 7, is substantially

identical with that of the column-pler an-
chor, as shown in [ig. 6.
rods Gr the outer and upper ends of which
are supported from the said anchors I¥ and

K, are secured thereto in the same manner

as are the suspension-rods I3 to their respec-
anchors. As a central base, to which

7

75:

8

The suspension-

Qo0

of the rods G are secured, I preferably em-

ploy a casting H, disposed midway between
the two anchors F and F and parallel thereto,

95

the said casting comprising a central veltlml |

“web H', upper and lower honmntml flanges
H? and II3 and vertical ribs H4, ananwed ab

intervals. The web H'is pr OVIded at inter-
vals near its lower edge with perforations /i
immediately above the flange H?. The inner

and lower ends of the suspension-rods are se-

100

cured to this central base by forming them

into hooks ¢, the extreme ends of which after
passing under the lower flange H?® extend

Instead of securing

underneath such a base, securing the two

opposite ends to opposite auchms T and F',

105

through the perfomtwns h and are held fast
therein by wedges ¢’
‘the inner and lower ends of the suspension-
‘rods to sucha base I may merely pass the rods-
purposes of calculation the building and its !
supports are considered reversed, the earth

I1I0

respectively, this construction being par ticu-

larly: 111118trated in tho case of the rods G' in

“Kig. 4. Anam the rods may elther extend.
in a strawht line from the base to the anchor

on either sufle as in the case of the similar
rods B, (shown in I'ig. 6,) or may take the in-

verted catena,ly curve, as shown in Figs. 3, 4,

and 7, the latter- form oiving a mammum of

12¢C

carrying capacity to the qmd rods, as before

stated.

by the inward tension upon the upper portion
of said anchor, and thus to enable me to em-

ploy a less depth of cement, I may employ tie-

rods, such as lGr2 (shown in Fig. 7,) which are
hooked as at ¢g°, or otherwise adapted to be
seculed ;0o the lower portion of the anchor E’

and are similarly hooked at ¢® or otherwise
These brace-

secured to the central base H.

rods G? are more particularly adapted for an-
chors which lie near to the outer edge of the
When one pier is melosed by

cement mass.

In order to prevent the lower end of
“such d,nchm as [ from being thrown outward

125
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anf integral with the surrounding piers, there
1s the less necessity for such brace - rods.
Finally, such brace-rods are equally adapted

-to a column-pier, such as shown in Fig. 5, or

to a wall-pier, as shown in Fig. 4. The metal
framework or skeleton for the wall-piers may
preferably be connected with the skeletons
of the column-piers by tie-rods I, similar to
the tie-rods E, such tie-rods I being secured
to the anchors of the wall and column piers
In the manner deseribed with respect of the
tle-rods E. The entire metal framework is
now filled in with concrete K of a suitable
depth. The concrete having hardened, the
shoes D of the columns are placed thereon
vertically over the bases C or ' of the col-

~umn-pier. The walls are built directly upon

the conerete vertically above the central base
IT of the wall-pier.

I have shown the several column-piers and

a portion of a wall-pier all united and to-
gether forming a single foundation structure.
It is obvious, however, that such a column-
pier or such a wall-pier may be used sepa-
rately wherever desirable, and even when

several of either one or both are emploved for

the foundations of a single building they
need not necessarily be interconnected in the
manner shown. - -

It will further be obvious that many changes

In detail may be made without departing fro m

the spirit of my invention, as hereinabove
stated, the arrangement of the suspension-
rods may vary, and so may the form of the
anchors and bases. As one particularly ob-
vious change, the base C of the column-pier
may be made of the same form in cross-sec-
tion as the base H of the wall-pier. I do not
limit myself, therefore, to the particular form
shown and specifically desceribed; but

What [ claim, and desire to secure by Let-
ters Patent, is— |

1. Inafoundation, aframework comprising

a series of suspension-rods, extending out-

wardly from the point of load; a central base
sapported by said framework; and anchors
to which the outer ends of said suspension-
rods are secured; in combination with a cem-
entitious mass in which the said framework
1s embedded.

2. Inafoundation, aframework comprising
a series of suspension-rods, extending out-
wardly from the point of load; a central base
at the said point of load to which the inner
ends of a portion of said suspension-rods are
secured; and anchors to which the onter ends
of the said suspension-rods are secured; in
combination with a cementitious mass 1in
which the said framework is embedded.

3. Inafoundation, a framework comprising

a series of sagged suspension-rods extending |

outwardly and upwardly from the point of

load; a central base located at the said point
ot load to which the inner ends of the said
suspension-rods are secured; and anchors to
which the outer ends of the said suspension-
rods are secured; in combination with a cem-

l

T
[

entitious mass in which the said framework is
embedded. | |

4. Inafoundation,a framework comprising
a series oif suspension-rods radiating out-
wardly from the point of load; a central base;

| and anchors to whieh the outer ends of said
suspension-rods are secured; in combination

with a cementitious mass in which the said

framework is embedded.

9. In afoundation,aframework comprising
a series of suspension-rods, radiating out-
wardly from the point of load; a central base
at the said point of load to whieh the inner
ends of a portion of said suspension-rods are
secured; and anchors to which the onter ends
of the said suspension-rods are secured; in

combination with a cementitious mass in

which the said framework is embedded.

6. Inafoundation,aframework comprising
a series of sagged suspension-rods radiating
outwardly and upwardly from the point of
load; a central base located at the said point
of load to which the inner ends of the said
suspension-rods are secured; and anchors to

| which the outer ends of the said suspension-

rods are secured; in combination with a ce-
mentitious mass in which the said framework
is embedded. |

7. Inafoundation,a framework comprising
a series of sagged suspension-rods B B’; a
central base C to which the inner ends of &
portion of the said rods are secured; and a
surrounding anchor A to which the outer
ends of the suspension-rods are secured.

8. Inafoundation,a framework comprising
a central base C; suspension-rods B B’; and
a surrounding cireular anchor A, consisting
of the segmental parts A°.

J. Inafoundation, ananchor A comprising

‘aseriesof segmental parts A%, each con sisting

of flanges A’, A® A% and provided with ribs
A’ and slots @ adapted to receive the ends of
suspension-rods B.

10. In a foundation,an anchor A comprising
the flanges A’,; A% A’ and provided with the
slots @ and the ribs A% formed with notches
a'; in combination with a suspension-rod B,
looped as at b, and held by the pin b® seated
in the notches a'. |

11. In a foundation, piers for column-sup-
ports each comprising a series of suspension-
rods radiating outwardly from the point of
load, and inclosing anchors to which the
outer ends of thesuspension-rods aresecured ;
in combination with the piers for the walls
each comprising a series of suspension-rods
disposed in parallel order, extending out-
wardly and upwardly from the point of load,

‘and anchors to which the outer ends of the

sald suspension-rods are secured.

12. In a foundation, piers for column-sup-
ports each comprising a series of suspension-
rods radiating outwardly from the point of
load, and inclosing anchors to which the
outer ends of the suspension-rods are secured;
in combination with the piers for the walls
each comprising a series of suspension-rods
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dlsposed in parallel order,
wardly and apwardly from the point of load,
and anchors to which the outer ends of the

said suspension-rods are secured; tie-rods in-

terconnecting the several pier flamewm ks;
and a eemenmtlous mass in which the entire
foundation is embedded.

13. In a foundation, a framework compms-

ing a series of suspension-rods extending out-

10

wardly from the point of load; a centr al base
located at the smd point of 10&(1 to Wthh the

extending out-.

inner ends of the said suspension-rods are

| secured:; anchors to which the outer ends of

the said suspension-rods are secured; and

horizontally-disposed brace-rods conneetlnn‘ 15

the base with the lower edges of the anchors,
in combination with a eementmous mass in
Whl(jh the said framework is embedded.

L. GUSTAV HALLBERG

Witnesses:
A. A. MURRAY
FrLorA BROM.
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