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UNITED STATES PATENT OFFICE.

EDWARD NICHOLS, OF COHASSET, MASSACHUSETTS.

REINFORCED CONCRETE CONSTRUCTION. =~

No. 869,724. ' ' Speciﬁcaﬁon of Letters Patent.! | _-Pa_.tentéd Oct.;;‘!Q, 1907 ..
Application fi5d July 8 1907, Serial m-.,s_az,ei'r. ' |

Ta all uhmn it May Concern.

;) Impm'u cment in Reinforced Concrete’ Construction,

- of which the following descriptieh, in connection with

the accompanying drawing, is a specification, like let-

ters on the drawing reprpsentlng like parts.

‘This ihvention has for its object to prowde a novel

1¢ reinforced concrete construction which is esPec:mlly
adapted for reinforcing concrete columns and beams,
although the invention may be used in other rem_forced

. concrete structures.

In accerdance with my invention the ,reinlifo;*cement
15 of the concrete comprises longitudinal members in
T comblnatlon with other reinforcing members Wth]l

secured to the 1011“1111(1111&15

20 In the drawings I have shown several ways in which

my inveniioa may he embodied mthout attempting,

- however, to show all forms thereof.
- Firrur{ s 1, 2, 31 and 5 are cross sectlonal views of re-
“inforced wmnte* columns showing different forms of
25 my invention; Iig. 6 is a side viéw of the reinforce-

ment shown in Fig, 2; Fig. 7 18 a sectional viewofa

beam embodying my invention; Fig. 8 is a side view

~of the form of reinforcement shown in Fig. 9; ¥Fig. 9

" is a transverse section through a column ha.vmg the

30 reinforcemient shown in Iig. 8; Fig. 10 shows the

blank from which the form of reinforcement shown in

Figs. 1 to 5 may be made; Fig. 11 shows still .another

way in which a 1e1m":01cmnf member embodying my
“invention may be made. | '

35 - As stated above a structure embodymﬂ' my inven-

tlon comprises longitudinal reinforcing members com-

bined with auxiliary reinforcing raembers which have
a substantinlly-V-shape or U-shape in cross section,

~and which are arratiged with the edges thereaf secured
40 to the ™ngitudinals,

- In Fig. 2 the longitudinals are shown at 3, ‘md they_

may be of any suitable shape in cross sectipn and of
any suitable construction and are arranged in the col-
uamn to extend longitudinally thereof. The.other re-

45 inforcing element is designated. by 4 and as shown it is
substantially V-shape in cross section with ihie edges
of the gides secured to the longitudinals by any suit-
able means. This V-shaped reinforcing member may

be an expcmded metal member, or a built up structure

50 or may be made in any sultable way. :
In Fig. 2 1 have shown the V-gshaped remfercmg
member made of etpa,nd ed metal, it being made from

- a blank such 9s shown in Fig. 10 by slitting the blank

on the dotted lines 6 and aubsequently {aldmg the | tlom: 111 wh:tch the- longltudmal memb er. 15 is tubular,

have substantially a V-shape or U-shape in cross sec- |
{ion with the edges of the legs or sides 0f sald members

T bla,nk OVer on. Substantla,lly the centlal line 7. and then
"Be it known that I, EDWARD NICHOLS a, citizen of :

the United States, residing at Cohasset, county of Nor-
f{}lk and State of Massachusetts; have invented an |

55
drawing the edges 8 apart. thereby to make the ex-
- panded metal reinforcing member shown in cross sec

tion in Fig. 2 and in side-elevation in Fig. 6. This =

- manner of making the reinforcing member results in a
‘member which has a continuous apex or edge 9 and
also continuous side edges 8; said apex-and. side edges
being connected by the bars 10 which are formed by

60 -

the material between the slits 6, as shown-in Fig. 10. .

By making the slits on both E}des of the central line 7
extenyl in the same direction and expanding the metal

as described ‘the bars 10 on one side of said .member
incline in an opposite direction from those on the other

65

side, and thus the expanded metal ‘member is in the. -

form of a truss which because-of its pecuhar sha,pe 18

‘comparatively stiff.
As shown'in Fig. 2 o) plumhty of these ‘J’-sha.ped re-

| m_forcmg members are employed, and they are situated
“to be directed outwardly with the apex 9 thereof situ-

atzd at the corner of the column 11. " . -
Where the apex 9 of the V-shaped remj’:orcmﬂ' mem-

“bers are exposed at the corners of the column, as shown

- 70

75

in Fig. 2, said apex acts to protect the corners of the

column and prevent them from being. chipped or

broken. Furthermore since these apices are exposed
in the completed.column, 1} 18 possible to use them for
supporting the false work or form within which the

30

concrete column is made and thus it is not neceasary |
to use so elaborate -a construction for supporting the

form as 1s necessary where: such form cannot .be sup-

ported on the reinforcing elements of the column itself.

89

This construction has the further .adﬁant,age ~that a -
column or beam thus formed can be transported with--
out any danger of the corners of the column becoming

‘chipped or broken. This construction, therefore, en-

ables me to build porta,ble columns or beams. - ThJB

90

construction may also be advantageously used 111 con—- ;

crete piles,

In Fig. 11 have shown 2% constructwn 511]:1113,1' to that
shown in Fig. 2 except that a central longitudinal rein-

forcing member or core 13 is shown which may have

95

any suitable structure.. Where the form such asshown

in Fig. 1 is used in a building, the angle-iren. longi-

tudinal members may have sufficient strength so that

they may be used to support the false work necessary

to mold the concrete structure, thus domg away with
much of the timb ermtr which is now necessary in (,rect-— .

100"

ing such structures.. This. method of use obwoubly_ g

‘involves a great saving of time and lahor and lessens-

very rauch the risk of acmdent which is always inci-
dental to structures whlch are used temp()rsmly as 18 109

the false work in a conerete building. |
In Fig. 3 I have shown still another imm of the 11:we31—
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empodl ed in o bean.

sultable wayv.

In Fig. 41 have shown a way of enﬂjodymﬂ my rein-.

forcing members in a colunn according to which the
V-shaped members are arvanged with their apices di-
rected inwardly instead of outwardly.
ment of the invention 16 designates the longitudinal
mpmbem of the column, and 17 the V-shaped members
with their edges 8 secured to the longitudinals 16 and
with the apices 9 directed inwardly. In this form of

the invention no metal is exposed at the corner of the

column for protecting the latter, but the benefit of the
truss-iike V-shaped reinforcing members is secured and
alsothe benefit of the longitudinal reinforcing membels*

In Fig. 5 I have sbown an embodimnent of the inven-
tion similar to that shown in Fig. 2 except that the col-
umn is oblong in shape instead of square. This may

‘be secured by making the two sides 18 and 19 of the

In
other respects the embodiment.is like that shown in.

- Tig. 2 with the edges 8 of the V-shaped reinforéing mem-
bei secured to the longitudinals 3. |

V-shaped reinforcing element of different lengths.

In Ijg. 7 I have shown how my invention may be
It 1s usually the under side of a

‘beam which is subjected to tension and wh vich needs

the strength derived from the reinforcement, and in

embodying my invention in a beam, therefore, I pro-

pose to use only two of the V—slmped reinforeing ele-.
ments or the elements which would be used in one side

_-of a square column and to place these two elements so

. Fig. 7, 3

that they will properly reinforce the lower side of the

‘beam, and if placed so that the edges 9 are exposed they

As seen in
designates the reinforcing members which ex-
tend 1Gng1tuchnally of the heam, and 4 is the V-shaped
reinforcing member." Said V-shaped reinforcing mem-

will also protect the corners of the beam.

~ ber has its edges 8 secured to the longitudinals 3 in any

44

45

510,

sultable way, and the apices 9 thereoi at the corners of
the beam.

In Thigs. 8 ana 9 i have shown the V-shaped rein-
forcing members forined in a_dlﬁelent way from that
heretofore described.

the cross bars 23 which extend from thé apex 24, the
latter being continuous. In this form of the invention
the edges 25 of the V-shaped members are not continu-
ous but they are secured in any- -sui table way to the
longitudinal reinforcing members 3. - I wil. preferably
shape the wire forming the sides of th(, member so that

~ the cross bars 23 on one side of each V-shaped member

-
- the V-shaped reinforcing member may be made.

60
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will mchne oppositely to those on the other side where-
by each V-Shd:l)ﬁ‘d element will be in the nature of a
truss, |

In Fig. 11 1 have shown still another Wa,y in which
In
this embodlment soid member is made from = ‘Ppiece oi
angle iron 30 in which slits are made at-its edges to form

‘short lengths 31 which may be bent into the shape

shown in Fig. 11. This forms a V-shaped reinforcing

‘member having the continnous apex with. the bars ex-

tending at an angle therefrom, but the ends of the bars

are not connected as in the form shown in Flgs 1,2, 3,
ete.
shownin Fig. 12,1 11; connection with the longitudinal re-

This form of reinfor cing member may be used, as

of the V-shaped reinforcing members being

‘which the ends of the arms 31 are s

In this embodi-

In this émbﬁdiment the sides of |
.the V-shaped member are made of wire bent to f6rm

869,724

inforcing members 3.

forcing member 3% in the corner where the arms 31
Cross, md another longitudinal veinforcing member 3 to
socured.
of the arms 31 may be bent, as at 36. g0 that they mll

hook around the 1011{%11{1111{11 11101111)91: 3, as plainly

seen in Fig. 12.
In Figs. 13 and 14 I have shoun still another em-
bodiment, of my invention. In this embodiment the

-V shaped 18111{010111# members are made of T-iron,

the edges of whic h may be slitted to form arms 53 which

arms may be bent outwardly at an angle to each other,

as shown in theé drawings. The T-iron is desyrrnated
34, and the web thereof is placed at the corner-of the
column 11 1heleby to protect the corner.,

ends of the arms 33 are secured 10 the longitudinal re-
imnforcing members 3. |

Figs. 15 and 16 illustrate how it is po&sﬂ)le to make
a tapering column embodying -my invention. " The
taper may be given to the column by forming the V-

~shaped reinforcing members with a taper, they being

wider at one efnd than at the other.

Where the reinforcing member is made of expanded
-meta], as shown in Figs. 1, 2.and 3, this can be accom-

plished. by slitting the. blank, as shown in’ Fig. 16,

with the'slits 62 radially arranged or arranged at differ-

ent angles ¢f inclination. As shown in Fig. 16 the

slits at the right hand end have a less inclination than.
95.

at the leit lmud end. Where the blank is thus slitted
and then folded centrally and expanded, as described
with reference to Fig. 10, the V-shaped expanded

metal member will be ‘wider at one: end than at tHe

other. When a reinforcing member Df this constru('-
tion is used the result will be a tapering column, such

The preferred way of using thid
form of my invention is to place one longitudinal rein-

The inner

The ends 7

75

80
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as shown in Fig. 15. This feature of the invention is -

especially applicable where reinforced - concrete . piles
‘are being made, because by means of it the proper.

taper can be readﬂy aiven tothe pile without the bother

| 1nc~1dent to making a form of proper taper.

It will be seen that all the described forms of my in-

'ventlon comprise the V-shaped reinforcing. element

combined with the longitudinal element or elements

In the preferred embodiments of my mventmn the'-
 V-shaped reinforcing plements are in the form of a truss
so that they add their sirength as a truss to the strengtly

of the beam or column. -Further where the apices

‘9 are exposed, as shown in Figs. 1 2, 9, 12 and 14, they
serve to protect the coruner of the ﬁmshed structure

whether it be a column, pile or beam.

One advantage of the expanded metal construction.

shown in Figs. 1 to 7 is that the distance of the apex 9
from the longitudinal reinfor cing elements may be

varied by expanding the metal more or less, because

the more the metal is expanded the greater will be this

- distance or the further the apex will project.

The e};:pandm of the metal into the form shown 1in
Figs. 1 to 7 is doné by drawing the opposite edges 8 in
opposite directions either before or after the metal has

‘been bent into V-shape, and even after the metal has
been bent one of the edges 8 may be moved upwardly
-or downwardly rehtl've to the other edge thereby to ex-
| pand the metal. more or less thereby securing the

V-shaped member to the longitudinals. With this

1056

110

115

120

125

| form of the invention, therefore, it is possible to adjust 130
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| the V-sha,ped members to correspond to the size of

10

15

290

the column or beam to be made after the metal iias been
expanded and while the reinforcing elements are

being arranged plepalatory to the apphcatwn of the |

concrete. -

My invention is not confined to the 111ust1ated em- |

bodiments thereof. ,

Having fully described my invention what I claim
as new and desire to secure by Letters Patent i ig—

1. A reinfor cement f01 coherete structures comprmmﬂ

10'1”11.11{]11151tI‘d’—E‘ht{"LﬂInU reinforeing members :md auxil-
: 111‘1.? Feintc::

ing members each having subst 1n1;1a11y a V-
snape in eross section, the edges of said auxiliary mempars
bemu' secured to the lenﬂltudxnal membe:rs

2. A reinforced concreie construction eompmsmg lﬁﬂﬂ'i-

tudinally- extending reinforcing members ‘and auxiliary re-
inforcing members

r'uI ed to the longitudinal members, .
A 1@1‘;1111(,(’(1 concrete column or heam compllsmn' re-

1nf01ung mempers e*{tendmg longitudinally: thereof and

other reinforcing members having substantially a V-shape

in cross section with the edges secured to the longitudinal

members and the ﬂpiCE}*: exposed at the coruers of the col-

umn or beam.

4, A reinforced concmte column or beam comprising lon-

- gitudinal reinforcing members and other reinforcing mem-

bers prescating two edges or strips secured to the longitu- |
PLES & = b i | ..}pemﬁcatmn in the presence of two subscribing WltHESSE"S

dinal reinforcing members, a continuous edge or bead ex-

posed at the eorner of the column, and bars connectlnﬂ‘ said

bE'dd with the edge strips.

5. A reinforced concrete column or beam comprising re-
inforcing members extending longitudinally of the column

each having substantially a V-shape in
cross_ section and having also a fruss coustruction, the

edges of said auxiliary members overlying and being se-

3

or beam, and other reinforcing members secured to the lon-
gitudinal members, said other members each being substan-
tially V-shape in cross section and comprising a continuous
edge extending longitudinally of the column at the corner
thereof and bars connecting said edge with the longitudinal
reinforcing members. .

6. "A reinforcement for concrete structures comprising a
longitudinal reinforcing member of sufficient strength - to
support the false work necessary to mold the structure,
and auxiliary reinforcing members each substantially V-
shape in cross section and having their edges sccured to

.the longitudinal member.,

7. A reinforcement for concrete siructures comprising a
Iongltudmdily extending reinforcing member of suflicient
%tlenwth to support the faise work necessary to mold the
structure, and auxiliary trusqed reinforced members se-
fUI"Ld thereto. / |

. A reinforcement for conc rete stlucture.: compusmﬂ* a
1ﬂn“1tud1na11y—extend1ng reinforeing member of suilicient

strength to support the false work necessary to mold the
-structure gnd an auxﬂlary trussed form—givﬁg remforcmg

member secured thereto.

- 9. A reinforcement for concrefe structures cc}mprlsmg a
~reinforecing member V-shape in cross section and Wlder at

one end than at the other. . .
| ;10 A reinforcement for. concrete structures complismg

longitudinally extending reiniorcing .members, and a}lxﬂ- |
iary miufor‘cing members each having a substantialiy V-
shape in cross section, and each having a progressively 111-

creasing width from one end to the other.
- In testimony whereof, I have signed my name to this

o EDWARD NICH(}LS
- VWitnesses ;
Louis C, SMITH,
" MARGARET A. DUNN.
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