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UNITED STATES PATENT OFFICE

HARRISON s.

Specmcation of Letters Patent

TAFT OF SEATTLE WASHING—TOI\T

BEINFORCED CONCRETE COLUMN CONSTRUCTION

Patented Sept 22, 1914

Apphcatxon ﬂled May 22 1913 Senal No 769 216

T i wkom it mcu/ concern:

Be it known:that I, HARRISON S TAFT

‘a-citizen of the Unlted States; and res1dent

of Seattle, in the county of King: and. State

of Washington, have inyented new- and use-.
ful Improvements in. Reinforced-Concrete.
‘Column,, Construction, of Whlch the fol-

- lowing is a specification::

‘10
- improvements by Which: columnar supports

.My .invention ‘relates to: remforoed con-
crete constructlon and consists .in. certain

for ‘decks or floors are' endowed :with an

1mproved and - superior : capaelty for carry-‘
o ;nisupenmposed loads: « =

15,

" body: my improvements-do not depend; for-

einforced .concrete columns Whlch em-

' their:: effectlve operation, upon attachment
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to the covering floor- or slab by ‘means. of

internal -steel :reinforcement, -although the

‘reinforcement. of the column head may; for
.convenience - in:;supporting  the reinforcing-
metal during construction be carried into or:
“incorporated with the reinforcement of -a'
concrete floor slab. In connection with this.
improved -column; simplifications and im-
“proyements' of floor slab relnforcement are
: made possible; - Fos

~TIn.the .drawings: hereto annexed whlch'
Lllustrate my inventions,—Figure 1 isa ver-:
‘tical: section of the -head ‘of ‘a reinforced
concrete column; Fig. 21is a-plan view show-
ing the mode in ’which the reinforéing steel:
is ‘arranged in‘'and hear the head of the

column ; Flg 3 'is-a ‘vertical -section on the

broken line 8—3, Figi 4, 0f a,-modlﬁed form
" of column and head I‘1g 4is a plan view
- “on areduced scale of the column head shown

" in Fig. 8; Fig. 5 is a vertical section at the
. line 5-_5 of Fig.4; Fig. 6.is a diagram-illus-
‘trating the: method of: remforcmtr floor slab
to be:used i in connection with my improved.

- reinforced concrete ‘column; Fig. 7 is a dia-

45
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- réinforced conerete ﬁoor slab supernnposed-

55

gram illustrating another mode of floor slab-
remforcement I‘10' 8is an elevation, partly.
‘broken- away and in section, of a column
surmounted. by r-a: rectangular - expanding

head; Fig. 9 is a'plan view of the column
head of T Flg 8; and Fig. 10 is an elevation,

“partly broken - away and partly: in ‘section,:

of a colunn ‘with rectangular -head and a

thereon.

Referring to Flgs 1 and 2 a relnforced
concrete column € which may be construct-

ed iii the manner deseribed in an application

for United States Letters Patent ﬁled by me

concurrently herew1th Serlal No 769 212
13 surmounted by an 1ntegrally formed hol-
low conical head H. The steel reinforcement
for the conical head is anchored in and ex-
tends upward from the body:of the column

C and consists of ‘radial steel members R,

R?-and R?, the members R being anchored

| in-the body of the column C and extending
upward toward the geometrical base of the '
inverted come which 'constitutes the- head -
H, the radial members R? and R® being
shorter than the members R, and arranged
in such manner as. to supply a-substantially
“uniform - quantlty of remnforcing material

per. square. foot:of surface 'in the conical

‘head H:at all: parts of the same. If desired,

the ends of this radial reinforcing materlal
may be extended upward out of the conical
head H, as shown in dotted lines at R’; so
as to be: available for incorporation with a
reinforced concrete floor slab, although such

extension :of remforcement of the eonlcal‘
head into. the floor slab is‘not necessary in-

the system of construction which is charac-
terized by ‘the ~hollow expanding-headed
columns Herein described.  The radial mem-

| bers R, R? and R® of the reinforcement are

supplemented by circumferentially disposed
members which may be arranged ineffect to

‘constitute - 'a ‘continuous splral extending

from -the spirally. arranged reinforcement
B in the top of the column C''to the similar
reinforcement B’ in the hollow conical head

H. The helical or spiral form of circuinfer--

entia] reinforcement has the effect of a ‘se-
ries of remforcmg rings of successively in-
creasing diameters in conformity with the
upward:-enlargement of tlie'head H.  The
circumferential’ reinforcements B, B’ em-

to stresses’ which tend to enpand or burst
the head H.

“While, for' many purposes, a hollow ex-
pfmdmcr oripwardly flaring head, such’ as

shown in Fig. 1, will suffice, “the further Te-
inforced and strengthened form shown in-
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brace the radial reinforcements R, R* and - -
R?:s0 “as ‘to afford ‘the necessary resistance

100

Figs. 8,4 and b5, 1s, I believe, to be pre-:

ferred -In these ﬁgures the upwardly flar-
ing head H surmounting the column C, is
prov1ded ‘with *vertical transverse webs

| which at their intersection form the centml

post P.. In addition to the radial and cir-
cumferential reinforcements R; B and B,
there -is ‘provided transverse reinforcement

“105 -
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D. comprising steel rods which extend dia- - -




metrically across the column head and are
incorporated in the webs W. The diametri-
cal reinforcements D are preferably hooked
or otherwise tied to the circumferéntial re-
inforcement B’ as at D’. . Vertical reinforc-
ing material P’ may, if desired, be intro-
duced to increase the rigidity of the central
post P, and constitute it, in effect, a con-

* . tinuation of the column C. . - = -
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f a reinforced concrete floor is to be sup-
ported by a:group of columns such as here-
inabove described, the reinforcement of such

floor. may-be and. preferably is,. wholly in-.

dependent of the. reinforcement. of: the col-

umns;and heads: themselves:in- so. far .as.

resistance to stresses.is .concerned s-as dllus.:

trated:in Fig. 10 a reinforced: concrete floor

slab F; may be molded on. top of the column.
. heéads, or; for that.matter, might be formed

‘separately and independently and then.laid;
as a;completed. slab upon the column::: Ob-.
" viously, however, it will better serve the -

i

economies ,of .construction to construct:such.

flogr slabs 4n sizu upon the columns. ;. ..
" Referring to.Fig. 6, the head H of an ex-

. panding-head. column, such.as above de-:

E lines. representing a' mode of reinforcement .
- of the floor slab to be laid upon and sup-.:
30
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scribed, is shown -in- dotted :lines,the - full

ported. by the eolumn head H.  Rings T of

reinforcing isteel are- laid: concentrically -in .

the slab and radially extending reinforcing .

pieces S.are incorporated .inithe slab:so as
to. coGperate with the. outer rings T and to

‘extend_beyond the periphery.of the column .
head H. ..When the number-of columns with:.
upwardly flaring heads-H are arranged ra-|

dially. in longitudinal and.transverse TOWS;

annular .and radiating slab reinforcements, |

such as shown in Fig. 6, .will operate ef-
fectively to resist bending moments.devel-
oped in the floor slabs. - .~ ... - . ¢

In Fig. 7 there is illustrated another mode
of reinforcing a concrete floor laid upon a
group of columns, the reinforcement in this

cage consisting of longitudinal parallel. re- -

‘inforceément. rods T, transverse. rods G;:and

diagonal rods.M.-and N. . The columns are.

preferably so grouped that a.diagonal re--

inforcement rod, such. as N’, which is just
tangent to the outer periphery of one of the
column heads, will pass within or very close
to the periphery of the next column head so
that each diagonal rod in the system will re-
ceive direct support from the column heads

- at:points which are distant. from each other

less than the: distance from .center to.center
diagonally between: any two column heads.

- Practically every : diagonal .rod therefore

will pass over and be supported by each of
the column heads in two:-adjacent” diagonal
TOWS. - .. » :

For some 1)Lirposes it fnay be desird}blevt‘o-‘
employ expanding. or upwardly flaring con--

ical column heads which, instead of being

1,111,194

geometrically conical, may be pyramidal in
form. Such forms are illustrated in Figs.
8,9 and 10 in which the heads H’ are rec-
‘tangular -in horizontal section and are re-
.nforced. like, the conical-head H by radial 7o
-reinforcement R and peripheral reinforce-
.ment.B"... Preferably, also, column heads:of
this character will be further strergthened
‘by webs  which may extend both diametri- -
cally and diagonally across the interior of 75
the hollow head. . .Such webstare shown' ats
Viand ¥’ in Fig..9, and the' transverse, that

ig' to say, diametrical:-and diagonal rein-:
forcement . for such webs:is. indicated at -
and % the ‘peripheral reinforcement-being: gp .
shown in dotted lines at Bl oeiod x
_Referring -to ‘the. construction shown. in
Figs. 3, 4, 5,8, 9 and 10, which:illustrate the!
preferred form’ 6t internally -webbed: hollow -
expanding column:head;:the hollow expand:" gs:
-ing head:and its-webs form a.system of sup-
ports: around- the .center<core of the head. -
(theipost P as in:Figs. 8, 4:and )y which'
core is in reality an:upward cextension  of:
the:column. itself into. the' head; and:upon so:
ithis system of supports the floor slab itself:
rests. . It is not ‘essential ‘that the column.
head . or:its: reinforcement shall: act ‘ag a:
icarrying support for:the reinforcement: of
ithe :slab itself;as has. been thé case with con=19s -
crete: column and. floor:construction: hereto
employed.  The reinforcement: of the colummn’ i
heads consists of .the radial: and “circumfers
ential rods; while the reinforcement:of:the"
webs consists of: the' diametrically or:diago- 100
nally ‘arranged horizontal rods which: fur-
thermore tie the rings or spirals of the cirs -
cumferential - reinforcement: diametzically. :
The ends R”(Figs. 1,:2:and ' 5) may:be bent
or tied over the steel: rods of ‘the floor slab 105 -
in such a way:.as to-tie the slab steel to the .
head. steel; but even in.ithis case the radial
head-reinforcement  will ‘not act as a re-.
inforcenment ‘of the slab itself... v : .o
+In the construction- illustrated .in ‘Fig: 7 110
the extreme peripheries of the column Heads:
in two adjacent diagonal rows-are tangent ©
to the same:diagonal 45% line so:that, in: "
effect, every diagonal rod‘will pass over:each @'
head.  Whatever.the. actual' column ‘spucing 115
may be the head should be of such ‘a size as :

to meet this requirement .o that the-slab:
reinforcement will: obtain-the-advantage of -
the . shortest . possible ‘unsupported ~spam. !
The reinforcements; such as shown in Fig. 120
7, will. preferably:be-in. duplicate, consist-

ng of two-distinct similar sets of longitu-"
(linal, transverse and diagonal;rods, one net:'
work of: rods.being located near the bottom -

near the top.: The bottom layer of rods will
then' talke up all the tension stresses in the :
lower part-of the slab or:floor and:the top
rods all: the negative:bending stresses over-
the: supporting slabs.” -Or, ‘these negative 130

of -the slab. or flooring; and the:other set 125 . -



1,111,104

_‘ stresses. ‘ean be taken care of by the mdi-

" vidual “spider web” arrangement shown

- in Fig. 6, preferably in codperation with the |
_network arrangement shown in Fig. 7, em-
ploying the network of straight rods at or
‘near the bottom of the floor slabs and the

© “gpider web?” reinforcements at - the level

b g 10

’symmetrlcally between each group of four
‘column heads,

. pear the top of the floor slab.

It will be noticed that where the system
illustrated in Fig. 7'isuséd, at, least two sets

~iof reinforcing: rods are present in the floor

slab, as atthe rectangular space: located

With this arrangement: 7%
of the floor slab has two such belts of rods,

+-839% has three belts, and 54% has four belts,

+ ‘assuming only ‘onme network system such’ as

~ ¢ illustrated “in Fig.:7 to be employed,. A |
-7 similar - dlspos1t1on of floor slab, réinforce--

‘ment may be used in coperation with polyg-
- onal or rectangular column heads, in which:
“case the cross’ and longitudinal reinforce- |

. .ment. mlght be wholly or partly eliminated

by reason of the shortening of the maximum .
It isrecom-.

20

span. from  head to head.

- mended, however, that in all cases a proper

" measure of diagonal reinforcement be em- |-

:
 -enumerated: The upwardly flaring . rein-

ployed in the manner hereinabove suggested
Among: the advantages of the above de-
seribed constructlon the following, may’ be

- forced concrete hollow heads of the columns
_are self supporting and amply capable of

: L '35

‘resisting the expansive stresses’ of superinm- {
‘posed .load. - The slab or floor: reinforce-
‘ment needs in no way to be tied to ¢orf incor-

- porated with the column head reinforce-

40
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" The. stresses developed in the ‘construction
. are simple, Irrespective of the type of head
.50

ment
ing rods may be employed throughout the
entire ‘deck slab and not a single cantahver

reinforcing bar is required ‘in any of the
types of construction herein described. The:
-spans without direct support from the -col-

umn heads are short and the disposition of

reinforcing material in the ﬂoor slabsin re—‘
,latlon to the column. headsis suich that a

minimum of unsupported span .is insured.

employed, not less than two sets of belts of
1e1nforomcr rods are: found in every poruon

x of the ﬁoor slab.

. 55

. The column head hereinabove’ described is

"shown as a development at the top of a col-
umn, adapted to ‘receive and ‘support a
superincumbent floor ‘load. It is obvious
that a column of essentially the same charac-

© teristics, with .a similar-head, may be in-

60

verted, the head constituting . 3 lower head
or base adapted -to'rest upon. a foundmtmn,

0T On 2 raft or crib, substzumng a reactive
- load from - below

In using the term

“hollow concrete bod
‘webs integral with said body, and reinforce-
‘ment arranged in flaring form'in the body

Perfectly straight unbent reinfore-

8

&« head ”, 1 mclude thereby an’ mverted head
‘or base of the character described.

I claim:
- 1. A column head, compmsmg a ﬂarmg

and. transversely in said webs.
* 2. A column head, comprising a flaring

-transverse . concrete -

65

70

"‘hollow concrete body, transverse - concrete

webs integral with said- body, reinforcement - '

arranged in flaring form in the flaring body

-and transversely in the webs, said reinforce-
ment consisting of radial members and-cir-

cumferentially disposed members in the flar-
ing body, and transverse members. in' said
Webs .

8. A column head, comprising a ﬂarmO'

‘concrete body, transverse concrete webs in-
tegral  with “said body, reinforcement ar- -
_‘ranged in flaring form in the flaring body

and transversely in the webs, the body re-

‘inforcement comprising radial membersand:
circumferentially disposed .members which °
inclose the frame work formed by the radlal
.members. ‘

‘4. The combination of a concrete column ;

a column head comprising a flaring hollow

“concrete body, transverse concrete Tebs in-

tegral with said body, and reinforcément ar-
randed in flaring form 'in. the said concrete

-bodv and transversely in the said. webs,

part of the said reinforcement extending

V‘from the head into the column.

5. The combination of a concrete column,

tegral with said body,and reinforcement ar-
Lanﬂed in flaring from in the flaring body
and transversely in the webs, said reinforce-

ment consisting of radial members and cir-

cumferentially disposed members in the flar-

ing body and transverse’ members in the

webs, portions of said reinforcement extend-
ing from the head into the concrete column.
6. The combination of a concrete column,

75
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‘a column head comprising a flaring hollow
concrete ‘body, transverse concrete webs in- ‘
100 -

105

acolumn head comprising a flaring hollow -

body, transverse concrete webs 1nte01al with
said body, reinforcement arranged in flaring

{ form in the flaring body and transversely‘

in the webs, said reinforcement comprising
radial members and circumferentially dis-
posed members which inclose the framework

12th day of May 1918. »
HARRISON S, TAFT
‘Witnesses:
Eueene L. MCALLASTEB,
CLIFFORD WiLey.

- Gopies of this patent may be obtainéd for five cents each, by addressing: the « Commxssxoner of Patents,
, Washington,!) c.” :
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115 .
formed by the radial members, parts of said - E
reinforcement extending from the head into
‘the concrete column, . S
Signed by me at Seattle Washmuton thls



