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To all whom. % may concern: . . .
*Beit known that 1, Fraxx W. SkinNER, a
citizen.of the United. States, residing at No.

.50 Sherman, avenue, Tompkinsyille, i the

county -of Richmond  and State of  New
York; have, mvented a :new. and useful

Method 0t Constructing. and Erecting Re-

inforced - Conerete
Arch-Ribs,
fication, ¢ ,

Heretofore the heams, girders, and plat-
form . slabs.of concrete floors, roofs, and
similar structures; have been reinforced with
bars of steel usually designied orly to resist
the ‘tensile and. shearing. stresses in the
finished member, and not adapted for anx-
iliary, serviee in the preliminary ‘operations
of construction and erection, for which ad-
ditional, temporary provision must he made
at a considerable expense, o :

In straight Deams and’ girders the rein-
forcement generally consists of a plurality
ofssmall:hars, more or less flexible, which
have little vesistance to bending and must be
supported during the construction of the
member, ‘and .are, difficult. to adjust and
maintain in the required position. The con-
nection. betyveen tension and’ shearing mem-

~Beams, Girders, and

‘bers is usually: poor and difficult to make. or

maintain. ... A
Nearly or quite all the reinforced coricrete

beams-and girders heretofore in use require.
‘the construction,-of falsework or other sup-

porting devices to carry the weight of the
reinforcement steel, the wet.concrete and the
forms, until the steel and concrete become
united by the setting of the latter and the
members develop self supporting strength. .

""In some instances . reinforced concrete
beams and:girders have been cast in forms
on the surface of the ground, thus obviating
the necessity of falsework, and afterward
assembled together as separate units of the
structure. On, account of the great weight
this method is liable to produce dangerous

and injurious stresses and requires a power- .

-~ fnl-plant to-handle and erect the beams and

B girders, -

" Inimy invention the steel reinforcement
necessary to resist the tensile stresses in the
finished concrete members are adapted, with-
out increase of weight. or expense, to utilize
their strength in the support of the members

“during construction and erection, before the
concrete becomes serviceable, thereby effect-

I

Specification of Letters Pateﬁt.

of which the following is a speci-

. . AND.ARCH-RIBS.

Patented Nov. 9, 1909,

Applicé'tion_ﬁl_e‘d February 20, 1908, Sgrial No. 416,871,

Ing great economy and promoting the

rapidity and convenience of the work.
The different portions of the reinforce-
ment intended to resist the tensile and shear-

.ing stresses are joined together much more

rigidly, positively, accurately, and efficiently
than by other methods, and all the' rein-
forcing steel is in a compact and rigid formn
which is easily and accurately adjusted, and
maintained without difliculty, in the re-
quired position in the form.

In the construction of beams and girders
the permanent reinforcement steel is com-
bined with temporary compression pieces
which enable it to develop its full tensile and
shearing strength to resist evection stresses
and eliminate falsework, and the forms for
the concrete are attached directly to the selt
supporting steelwork, thns providing very
sinple construction, and sometimes the steel-
work is utilized to constitute a part or all
of the form. '

The principal elements of my inveiition
nclude special forms of reinforcement steel,
in girders, beams, and arch ribs; and the
combination of permauent steel tension mem-
bers with temporary compression members.

Figure 1 is a cross section at S S, Fig. 2
and Fig. 2 is a side elevation of the rein-
forcement steel for a reinforced concrete
girder. Fig. 3 is a cross section at T T, Fig.
4 and Fig. 4 is a side elevation of the finished
girder. Fig. 5 is a cross section at R R, Fig.
6 and Fig. 6 is a part side elevation of the
steel portion of the girder, as shown in Figs.
1 and 2, temporarily reinforced with com-
pression -pieces to resist erection stresses.

Fig. 7 is a transverse vertidal section wat.

Q Q, Fig. 8 and Fig. 8 is a horizonial section
at P P, Fig. 7 of the permanent steel rein-
forcement of a girder temporarily rein-
forced with compression pieces 8 8, forming
a top flange, as in Figs. 5 and 6, and also
showing a convenient arrangement of forms
and pouring holes for concreting. Fig. 9 is
a transverse section through n beam, girder
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or arch rib, showing the combination of the

concrete, the metal reinforcement: and the
separated top flange pieces. -

- Im"all cases, the same reference rumbers:

are used to. designate the.same or corre-

- sponding parts of different figures.

In-Figs. 1 and 2 the reinforcement corre-
sponds to an ordinary plate givder without
the top flange, and with very light web stiff-
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tween the steel web plate

. steel and concrete:

2.1

ener angles, and. is calculated to resist all
the tensile or lower flange stresees, and part
of the shear developed in the completed
girder in gervice, and to insuve the exact ar-
rangement and Tocation of the tensipn metal,
its proper connection to the compression
member, and the distribution of stresses
throughout the fnished givder. The flunge
angles 2, 2, are designed to take all the ten-
sion due to the moment of flexure. The web
plate 1, 1s designed to vesist ghear, to con-
nect, the tension pieces 1

porary compression member not here shown,
and to engage the concrete with a strong

bond by means of the small vertical angles
3. 3. 1t is provided with open holes 4, 4,

and 6, 6; and with transverse rods 5, 5, the
latter designed to give additional bond be-

e and the. concrete,
that the holes 6, 6, vods 5, 5,

but it is obvious
may be omitted if sufficient

and ungles 3, 3, _
adhesion is otherwise secured

In Figs. 3 and 4, the reinforcement is
shown permanently inclosed in’ a mass of
concrete 7, adapted to resist the compressive
siresses in the finished girder and to furnish
complete insulation and protection for all
the reinforcement steel. This obviates all
necessity for painting the steel and nearly
or quite eliminates any labor or expense for
the maintenance of the girder alter con-
The concrete below the flange an-
gles 2, 2, .may requirs
it may be whotly omitted, leaving only the
lower horizontal surfaces of the angles ex-
posed. . If anchors are ‘used, they may be
similar to bars 5—D, Trig. L o

In Figs. 5 and 6 the upper part of the per-
manent steel web, 1, of Figs. 1 and 2, 1s
shown temporarily reinforced by compres-
sion pieces 8, 8, secured to it by bolts 9, 9,
through the holes 4, £. The pieces 8, 8, act
as- compression flanges and complete the
girder with sufficient strength to support its
own dead load and that due to the floor sys-
tem, until the structure is nearly completed,
and derives permanent compressive strength
from the addition of nearly all of the con-
crete 7, Fig. 3, which makes it self sustaining

and allows the pieces 8 8, to be removed and

saved for use in the erection of other gird-

55

" by filler pieces

ers, thus effecting a great convenience and -
.- economy. ‘

Tn Figs.7 and 8, the temporary compres-
ston. pleces corresponding to 8 8,
and 6, are spaced out-from the web plate 1
11 11, which are arranged
with spaces 12 12, between them at short
intervals providing for the filling in of con-
erete in the form of which the side pieces
13 18, are secured to the compression pieces
8  and the bottom pieces 14 are attached to
1% 18, below the flange angles 2 2, thus allow-

ing space for concrete to inclose the lower

“wires 15,

2, 2, with the tem-

between the.

“inclosure of the metal

anchorage to them, or:

in Figs. 5~

any cavities left

039,642

sides of the flange angles. Tt is obvious that,
if it is not deemed essential to inclose the
tower surfaces of the flange angles 2 2, with
concrete the side pieces 1% 13, can be moved
closer together so as to be in contact with the
edges of 2 2, and can be secured together by
or by other means, and the bottom
pieces 14 may then be dispensed with. ‘

" In Fig. 9, the Jetachable top chord pieces

§—8, are shown embedded in the concrete 7, 7

and the filler pieces 19-—19, which separate
the top chord pieces from each other and
from the web 1, are indicated by dotted Iines,
being hidden behind the concrete.
I claim, , .

1. The process of construction of a remn-
forced concrete beam, girder, or arch 1ib,
by the: following steps; the assembling of

the rteinforcement metal with temporary
ith

compression members adapted to make wit
it a complete, efficient girder, the erection of
this girder in its final position in the struec-
ture and its connectlon to the structure, the

form or mold, the filling of the form or
mold with a plastic material, the removal of

the temporary compression member after the
concreto has developed a set and strength to

resist the compression stress in the girder.
9. The process of coustruction of a rein-
forced concrete girder, arch rib, or beam by
4 combination of the ‘following steps, as-
sembling a temporary top flange member to
the web. =0 as to form a complete girder
officient to support its own weight and addi-
tional crection loads during construction,
supporting the ends of the girder in position
required for the finished structure, inclos-
ing the bottom flange and web members by
2 form or mold, filling the form or mol
with a plastic material, removing the top
flange member, and any temporary portions

developed a set and strength to
compression stress i the girvder.
3. The process of construction of a rein-
forced concrete girder, beam, of arch rib, by
a combination of the following steps, rivet-
ing together a web plate, bottom flange an-
gles and shearing and bonding angles trans-
Serse to the flange angles, assemnbling top
flange pieces and separators to the web plate;
attaching o form or mold to the top tiange
pieces, connecting the web plate to supports
at the end adapted to carry the weight of the
girder and its load, filling the form or mold
With concrete, removing the top flange picces
and any temporary portions of the fitlers
and form after the concrete has developed a
ot and strength to resist the compression
atrese in the girder, and filling with concrete
i by the removal of tem-

resist the

porary pieces.
4. The process of cohstruction of u rein-
foreed conerete bemn oirder, or arch nb
} I - H 3

of the form or mold after the concrete has-
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by a combination of the following steps, as-

‘sembling together the permanent metal re-

inforcement required to provide for tension
and shearing stresses, with a temporary com-

‘pression member adapted to combine with

the permanent metal and form a complete
girder efficient to resist construction stresses
by the development of the strength of the

-permanent steel and the temporary compres-

sion member, acting together before the de-
velopment of compressive strength in the
concrete; inclosing the permanent reinforce-

ment metal by a form supported by the

girder; supporting the girder at the ends
only, without intermediate supports or false-
work; filling the form with concrete; and
removing the temporary compression merm-

“ber after the concrete has developed strength

to resist the compression stresses in the
girder. - A
Signed at New York city; this 19th day
of February 1907.
v FRANK W. SKINNER
Witnesses: ‘ :
Cras. W. Buckwary,
AxprEW BExey.
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