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To all whom it may concern.:

Be it known that I, Frevzrick P. Karka,
a citizen of the United States of America,
and resident of New Rochelle, in the county
of Westchester and State of New York, have
invented certain new and useful Improve-
ments in Systems or Methods of Cencrete
Fireproofing of Structural Steel, of which
the following is a specification. .

My invention relates to a method, or sys-
tem of means, by which structural steel
work is incased in concrete, reinforced or
otherwise, for the purpose-of fire protection
and such additional stability as may be de-
rived from ‘the inherent characteristics of
the means employed, and, particularly, re-
lates to the method, or system of means, by
which the horizontal girders and beams
of fabricated structures are: reinforced,
strengthened -and fireproofed, including
means for supporting forms or molds be-
tween the girders and beams, so as to enable
the production about and between the gird-
ers and beams of a homogeneous structure
of great strength, durability and many other
desirable.characteristics; and also to a com-
bination of means by which columns, pillars,
and other verticals or.uprights are, or may
be, combined with girders, beams, and simi-
lar supports in a ceiling or floor structure.

I am aware that concrete fireproofing and
reinforced floor structures have been made
by suspending box forms beneath the girders
and beams, and by supporting suitable
forms between the girders and beams to ac-
complish all that 1 accomplish by the em-
ployment of the system and the apparatus
hereinafter described. I therefore do not
intend to claim broadly the system as a sys-
tem for accomplishing the result, but only
in so far as I have improved the system by
the apparatus employved by me in the vari-
ous steps or stages by which I build up the
forms which accomplish the result.

Tinder the present system of concrete fire-
proofing and reinforced floor comstructien,
1t is the practice to construct boxes from
planks of approximately an inch in thick-
ness and suspend these boxes below the
beams. . A temporary flooring is then con-
structed between the beams and girders and
usually supported by wire hangers embrac-

ing the-ends of temporary beams. The con-
struction of these forms requires a consider-
able degree of carpentry skill, and each sec-
tion must be individually supervised and
carefully inspected before the concrete cast
iIs made. This work requires a high de-
gree of skill and is expensive in its con-
struction.  When the concrete is set the
forms must be broken up and separated
from the concrete resulting in a high per-
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centage of loss in the lumber employed. -

It has been found impractical to remove the
forms intact and use them repeatedly in
duplicate branches of the same.work. It

. has also been found that the lumber dete-

riorates so rapidly in the construction and
wrecking of the forms that the same boards
can only be used approximately three times,
resulting in a higher percentage of cost.

My purpose in this invention is to stand-
ardize a system and method by which the
werk may be accomplished with greater ex-
pedition and economy than has been hereto-
fore possible, and with the result that the
work when completed will be more aceu-
rately disposed and of a better finish than
1s possible with the use of rough lumber in
the manner previously described.

I have constructed frames which are
adapted to be suspended from beams and
girders and to carry between them not only
the boards suitable for the girder form

structure  but also carry the temporary

beams adapted to support the flopr section
formed between the beams and girders. I
have discovered that a very thin fiber board
can be used in carrying out my system in
combination with my frames and that great

efficiency and ecenomy can be attained by

the use of these fiber boards. In practice T
cut these boards of pre-determined dimen-
sions. In the case of the beam forms I pre-
pare sections which are long erough to span

3 pre-determined distance between . the.

frames as suspended from the girders and
other sections which are of a length suit-
able to span any intervening gaps between
the girder sections. So with the floor sec-
tions, I prepare these sheets in sizes of pre-
defermined dimensions suitable to overlie
the supporting floor boards, and in practice
I prefer to tack said boards by temporary
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bers as 19—19,

Fig. 21 is a perspective view of a clip
acdapted 4o eobperate with the member illus-
trated in Fig. 18.

1 is a girder supported between two col-
umns, one of said columns or pillars being
designated as 8. These girders are usually
of greater depth and weight than the beams,
and it is customary in applying the concrete
as hereinafter meore fully described to leave
the head or top section of the girders pro-
truding out of the concrete as illustrated in
Fig. 2. When the fireproefing construction
is completed it is usual to lay a second coat-
ing of ash concrete or other substance on
top of the fireproofing concrete ‘0 as to
cover the top of the girder and form a bed-
ding for the finished flooring. 2 is ene of
a plurality of beams seeured at right angles
to'the girder last referred to. In such con-
crete construction it is required thst the
fireprodfing conerete should embrace both
the girder and beams and that such concrete
should be homogeneous in such a way that
it envelops both the beams and girders ex-
cept as to the head or top seetion of the *
girder as heretofore stated. 4 indicates gen-
erally the whole econstruetion that goees to.
make up the frame such as that illustrated
in Figs. 2 to 5 inclusive. =~

Still referring to Fig. 1, 5 indicates the
side walls of the form, while 8 indicates the
base boards of the girder form. 9 are sill
beams supporting the floor supporting beams
and 10 are the floor supporting beams. 11
are corner pieces adapted to receive the side
walls of the forms, while 31 indicates a wire
employed to support the frames:illnstrated
in Fig. 4. 13 are floor boards adapted to
rest on the cross beams 10. 14 ‘are form
boards embracing the column. - 15 are forms
employed in connection with building up
the column form, 16° are angle pieces adapt-
ed to form the corners of the column forms.

‘Referring to Figs. 2 to 5 inclusive, and
particularly to Fig. 4, 17 is a bifurcated
member having a flat top pierced with two
holes as 1818, and two depending mem-
19* represents a series of
holes in these side members adapted to rve-
ceive bolts. 20 is a spacing block and 21—21 -
are angle pieces provided with bolt holes 22,
while 23 is a slot cut in one wing of the
angle pieces 21, such cut having one bevel
surface as 24. 25 are bolts and 26 are winged
nuts, the function of the latter being to hold
the bifurcated memher 17 and angle picces
21 together, the spacing block 20 being in-
terposed. In the structure shown in Fig. 5,
I unite two of the forms shown in Fig. 4
and connect the same by a plate as 20°,
which operates to perform the funetion and
take the place of the spacing block 20 as
illustrated in ¥'ig. 4. As previously stated,
8 represents the base board of the girder

1E085780

‘of the boards 8°.

form, while '5—5 represent the side walls.
29 is a bifurcated chip adapted o hold to-
gether the side walls 5 of the form and one
wing of the angle piece 21 when the same
are assembled. 30.is a spacing block em-
ployed to space apart the base-board of the
form and the base of the beam or girder.
This block, as previously stated, is removed
after the parts are assembled and adjusted
and before the concrete is introduced. = 31.is
a form supporting wire. It is adapted to
pass through holes in the base-board of the -
form and corresponding holes 18 of the bi-

urcated member 17. 1t is shown at 32 be-
low the said bifurcated member, and tied in
a kenot or loop at 83 on the top of the beam.
34 indicates the concrete as introduced into
the form. 85 and 36 are two angle pieces,
while 37 is a spacing block interposed be-
tween them. They are secured together by
rivets or otherwise and form the corner
pieces 11 into which the side walls 5 of the
Torm enter and are supported. This struc-
ture is illustrated in Figs. 1, 7 and 10.

Referring to Fig. 8, 38 is an angle picce
adapted to fili in the gap between the ele-
vation of the base of the form employed in
connection with the girder and the form em-
ployed in connection with the beams. One
wing of the said angle piece as 89 is secured
by the wire as at 41 to the floor board of
the beam us 8, and the other dependent
member 40 extends below the base-board of ,
the girder as 8; and is pierced with holes
through which is run the wire as 42 to secure
sald dependent members together against
the edges of the base-board 8. !

In the diagrammatic view in Fig. 11, the
supporting forms are indicated as 4, while
the Hoor boards of the form are indicated
as 8% It is my practice to suspend one of
said boards 8* between two of the forms 4
and to encompass the gap between them by .
a separate board as 43 supported by the ends 110

Referring to Fig. 12, the floor supporting
beams illustrated are formed by two channel
pleces as 44 and 45, one being of slightly
less depth than the ether, thus permitting 116
sald members to telescope to any desired
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“length whereupon they may be locked to-

gether by the clip as 46. This clip is illus-

trated in Fig. 13, where the original position

of. the flanges or wings 46 are illustrated 1g¢

in solid lines, while their position when

clamped about. the beams is illustrated in

dotted lines as 46°.  This combined structure

T have designated as 10. _
Referring to Figs. 14 and 15, the clip 135

therein illustrated comprises two bifurcated

members as 48 and 49 adapted to it over

the side wall of 2 form as' 5. This clip is

also provided with the extension 50 having

the hole 51 thevein. In Fig. 15 is shown a 130
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mortise as 9* in the sill beam 9 to receive
the floor supporting beam 44. When in po-
sition the bifurcated members 48 and 49
embrace the vertical walls of the form as 5
and lare secured to the beam 44 by a bolt
as ol%, ‘

Referring to Figs. 16 to 21 inclusive, 15 is
an angle piece formed with a right angular
end as 16. Two of these are illustrated in
Fig. 18 as secured together by the clips 54,
the Iatter being shown open 1n Fig. 21. A
column is designated in Fig. 16 as 8, and two
of these forms such as illustrated in Fig. 18
are secured together by the wires 55 as in-
dicated in Fig. 16. 16* are angle pieces co-
operating with said forms 15, and 14 are
wall members of the column form. 56 is a
clip adapted to unite the wall members 14
and the angle pieces 162, while the clip illus-
trated in I'ig. 19 is adapted to support and
hold in alinement the wall members 14 of the
column form as indicated. This latter clip
has two oppositely disposed sets of parallel
members, one set of three members being
designated as 58 and the other set of two
members as 57. Referring now to Fig. 1,
it will be seen that n pillar ox column, the
members of which ave indicated by 3, is
suitably juxtaposed to provide a hollow col-
umn having its ends closed by plate mem-
bers 3% The members of the column are
held together by the frame member of Tig.
18, or 1ts equivalent, in the mauner shown

in Fig. 16, the wires or binders 53, however.

being omitted in Fig. 1. Such a column in
a building structure, for example, is sur-
rounded by the girders 1 and floor beams 2,
as clearly shown,.each having the form
structures surrounding and applied to them,
as shown 'in Figs. 2 and 3, preparatory to
having the plastic cement or concrete poured
thereinto. The girders abut against oppo-
site sides of the column, while the beams
abut against the other opposite sides of the
column, thus solidly combining the girders,
beams and columns firmly together when the
cement or conerete filling is solidified. As
shown in Fig. 1, the forms for the girders
and beams, and the forms for the columns,
are so adjusted and juxtaposed as to co-
operate with one another so that the concrete
filling suwrrounding the girders and beams
will become a homogeneous mass with the
concrete filling surrounding the columns.

As previously stated, the object of this in-
vention is to provide means by which forms
may be so assembled as to provide a mold
wherein may be cast a plastic substance such
as concrete for the fireproofing and reinfore-

ing of girders and beams and the forming

of reinforced concrete floors lying between
the beas and givders. While I have shown
in Fig. 1 a column and the form structure
and auxiliaries therefor, the method, or sys-
tem of means, by which the same is pro-
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duced forms no part of my present inven-
tion, the same being made the subject of a
divisional application filed.

I have characterized the invention as a
system or method of accomplishing the re-
sults stated for the reason that the result is
attained by the performance of certain steps
or stages. It is necessary, of course, that
I employ certain types of mechanisms in the
accomplishient ot the result. I willnow de-
seribe these mechanisms and the steps or
stages referred to.

The fundamental mechanism essential to
the performance of the system other than
the column forms is that structure which T
characterize as a frame which is illastrated
In perspective in Fig. 4. It is also shown in
Figs. 2, 3 and 5. This structure comprises
two members, a bifurcated element as 17

having holes 18—18 in the top and holes

19 in the sides, and two angle iron members
such as 21-—21 having holes in the side for
the reception of bolts and a slot 23 in one of
the flanges. I interpose between these el-

ments the spacing blocks 20 or the spacing ¢

plate 20, In carrying out my system I em-
ploy a plurality of these frames which may
be used alone as in Fig. 4 or in pairs as in
Fig. 5. Tt will be noted that between the
arms of the member 17 and the walls of the
members 21 a space as 20° is provided. This
space or way is intended to receive the ver-
tical side walls of the form. The relation
betsveen the members 17 and 21—21 may be
adjusted by the bolts 25 and thumb screws
26, so that the way 20° may be made shal-
low or deep as the occasion may require de-
pendent upon the width of the board em-
ployed. as a side board of the form or de-
pendent' upon the depth which it is desired
that the form shall assume.

TWhen I desire to construct a form beneath
a girder I first take a base board as 8 per-
forated with holes corresponding to 18 and
lay the same within the frame so that said
holes register with the said holes 18 in the
frame. I then run a wire 31 through these

" holes, the same appearing on the under-

side of the bifurcated member 17 as indi-
cated at 32. I then interpose .a block 30
between the bottom flange of the girder 1
and the base board 8 and with the wire 31
T draw up the frame as far as the spacing
block will permit and tie the wire on top
of the beam as at 83. T can then remove
the block 80 and the forms are then in posi-

tion to be built up in the manner which I

will now describe.

The walls 5—5 are introduced into the
spaces 20" and held to the members 21—21
by the clips 29. - As previously stated the
bolts 25 cooperating with the holes 19 per-
mit of an adjustment so that the side walls
of the frame may be made of any desired
height. The girder form referred te is now
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established between the base-beard 8 and
the side walls 5.
Referring to Figs. 8 and 11, it will be
noted that similar frames 4 are suspended
5 on the beam 2 at pre-determined intervals,
preferably somewhat as indicated, and the

intervening space between the floor-beards .

8 is filled by the connecting board 43. In

building up the side walls I follow a simi-
10 lar procedure by placing the side-walls be-

tween two of the frames in the slot 20 and

where the side boards are not sufficiently

long I span the intervening space by a board

not indicated in the drawing but which. cor-
15 . responds with the board 43 Fig: 11.

I prefer to-have the boards forming the
base and side walls of the form:cut to uni-
form sizes, but it is obvious that the frame
shown in Fig. 4 is capable of adjustment

20 both vertically and horizontally to:meet.the
conditions of any height or width of form.
The horizontal adjustment can be accom-
plished by the thickness of the spacing block
20, the vertical adjustment, as previcusly

25 stated, by the bolts and bolt holes 25 and 19,

In building my construction I suspend
these frames beneath the beams and girders
and place the base and side boards in posi-
tion as..indicated and these units may be

30 multiplied to any extent.

As previously stated, the girders are
heavier and deeper than the beams, conse-
quently when the forms are put in position
there is-a space intervening between the fioor

36 board of the beam forms and the base board
of the givrder forms. In: order to fll' this

space I provide the angle piece 88 having’

one wing of the angle 89 tied to the foer

board & oi the beam by the bolts or wire

49 41. The other wing 38 of the angle piecs is

dependent sufficiently to extend below the

base board 8 of the girder form. The twe

ends of said wings 40 are beund together

by the wire as 42 thus closing the aperture

46 which would- otherwise exist. between: the

girder and beam forms. I have illustrated
the foregoing in ¥Figs. 7, 8 and 9.

It is also necessary to provide means by

which the side walls of the girder and beam

38 forms may be united in such a way as to be

tied against leakage. This T aceomplish by

the cormer pieces 11 illustrated in Fig. 10.

These are formed of two angle members as
35 and 36, the spacing block as 37 interposed
85 between themy, thus leaving a space 38 and
38° of a width approximately to receive-the
side boards of the.forms, said side boards

being secured therein by suitable bifurcated -

clips or by any other means that may be ap-
80 propriate. :

The foregeing:is all that is necessary to ac-
complish the building up of the forms suit~
able to incase the beams and girders.

I will now describe the means for build-

85 ing up a form for the floor section lying be~

:j}’

tween the beams and girders. It will be
understood that it is desirable that the floor
section concrete and the beam and girder
conerete  showld be homogeneous when
set. S "
Assuming that a rectangular structure is
to be provided with a floor and that the
frames, as Fig: 4, are in place as indicated
above, the next step is te place beam sup-
porting sill beams on either side of the ree- 75
tangular structure as indieated in Fig. 1,
or: these sill’ beams may be made to encom-
pass- the entire rectangular form lying be-
tween tHe beams and girders. The sill beams
referred! to are indicated as 9, and they are 80
placed in the slot 28 of the frames; Fig. 4.
Said’ slot' has an inclined lower surface as
24-which has a: tendency to hold said beams
in pesition. I preferthat these beams should
be mortisedias indicatedin Fig. 15, 9* to re- 85
ceive the cress beams about to be described.
The cross beams- 10 shown in Fig. 1 and in-

70

-dicated i detzil i Figs. 12° and 15 are

formed of two-chianmel iron sections adapted
to fit one within' the- other, and to telescope g0
to any desired length so as to fill the span
between the adjacent sill beams 9. When a
proper-length-is attained the clips illustrated
in' Fig: 18 are bent over so:as:to clasp’ and
braee: two sections of the beam, thus giving 95
the rigidity and strength neeessary for the
purpose of sustaining the weight of the
floor. The clip illustrated in Figs. 14 and
151s then applied, the bifurcated'ends thereof
embracing the side board of.the form and
the free end thereof 50 being secured to
the cross beam 44 by the bolt 512, Boards
as 18- cut to approximately appropriate sizes

i20

‘are then laid on the beams 10. They may

be permitted to overlap, and they, may be-se- 166
cured: to said beams 10 by any appropriate
means, but it ‘will be noted that said ficor
boards 13 overlap the side walls of the forms

to a slight extent so as to make a complete
union-between the beam forms and the floor 119
forms. -

‘When all of these forms are in position as
indicated concrete in plastic condition is
poured: into. the forms as indicated at 34
m Fig. 2. It will be noted. that the level 115
of. the floor inm that case is slightly below
the top flange of the girder 1, whereas in
Fig. 8 the dotted: line 34* indicates the floer
surface in that figure. This will also be:the
floor surface of the floor between the beams 120
and girders. However these levels ‘can be
varied to. suik amy requirements.

When the’ conorete has set, the forms may
be' removed as follows. . The wire 31 can
be cut-at the point: 32. This will release the 128
whole: systam of girder beam and: floor
forms, the wire: 31 remaining embedded: in
the concrete. It will then be possible to re-
meove. the cross beams 10, sill beams 9 and
slipr out. frame 4, thus- veleasing. tho base 130
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board and side boards of the girder forms
as well as the boards 13 of the floor beams.

My experience is that all of these elements
can be removed without damage to any of
the parts and that the same frames, beams
and boards may be used over and over again
for the same purpose.

I will now describe the assemblage of the
pillar or column forms as illustrated in
Figs. 16 to 21 inclusive. The structural
column is usually of a form indicated in
Fig. 18, having two channel pieces as 8 and
two side walls as 3%, T employ a plurality
of members such as that indicated in Fig.
18 as a foundation for the form. These
members may be joined together by a clip
as 54 or they may be made in one piece with
the two angle ends 16. I place two of these
oppositely disposed members on either of
the flat sides 3* of the column and secure
the same together by appropriate means as
the wires 35, A plurality of these pairs in-
close the column io the desired height as in-
dicated in Tig. 17. I then employ four
corner pieces which are angle irons as 16°
of sufficient height to inclose the column and
bind these angle irons 16* to the forms 15 by
wires or any other suitable means. The form
is now in position to receive the first layer
of boards as 14. Four of these are placed on
the four sides of the square. I prefer to se-
cure them to the angle irons by clips such as
that illustrated in Fig. 20, where the bifurca-
tion is caused to embrace the top of the board
and the edge of the angle iron. The second
tier of the form is built up as follows. The
clips illustrated in Fig. 19 are placed with
the lower bifurcations embracing the upper
edge of the first tier of boards and the second
tier of boards is placed between the arms of
the upper bifurcations and secured to the
angle irons 16* by the clips 56 as stated
above. : '

In practice I prefer that these boards
should be of uniform size suitable for the
purpose but a large latitude in the sizes is
possible as indicated by the overlapping of
the boards in the illustration. .

To disassemble this form I first knock out
the clips 56 and remove the boards. When
they are all removed the angle irons are
scparated from the concrete. The member,
as shown in Fig. 18, however, remains em-
bedded in the concrete and is lost in each
operation.

As previously stated I prefer in the prac-
tice of my system to employ a fiber board.
This board is made very thin and has a re-
markable degree of strength., It may be cut
to any ‘desired sizes suitable for the work or
‘within the limitations of the adjustable ca-
pacity of the frames, but of course it will
be understood that I may use sheets of
metal. ~ A desirable feature however is that
the sheets, whether of fiber or metal, should
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be cut of uniform sizes suitable for the pur- .

pose indicated.

It is within the scope of my invention
to adjust these forms on the ground and
elevatel the same to a position adjacent the
beams and girders, but I find that it is a
more convenient practice to suspend the
frames and build up the forms as indicated.

What I claim is:

1. In a system for concrete fireproof con-
struction, a frame adapted to support a
form to mold concrete about a beam or
girder, a plurality of said frames being
employed for the purpose, said frame hav-
ing a platform to support the base board of
the form and two slots one on each side of
said platform and at right angles thereto,
said slots adapted to receive and support
the side boards of the form at right angles

- to the base board of the form, and means to

suspend said frame beneath the beam or
girder,

2. In a system for concrete fireproof con-
struction a frame adapted to support a form
to mold concrete about a beam or girder, a
plurality of said frames being employed
ior the purpose, said frame having a plat-
form parallel with the base of the beam to

support the base board of the form and two

vertical siots parallel with the axis of the
beam adapted to receive and support the
side walls ‘of the form; with means inter-
posed in said slots to fix the depth to which
said side boards may enter the same, thus

where the width of the side boards is con- 3

stant determining the depth of the form,
with means to suspend said frame beneath
the beam. '

3. In a system for concrete fireproof con-
struction » frame adapted to support a
form t{o mold concrete about a beam or

“girder, a plurality of said frames being em-

ployed for the purpose, said frame having a
platform parallel with the base of the beam
to support the base board of the form and
two vertical slots parallel with the axis of
the beam adapted to receive and support
the side walls of the form, a slot on each side
of said frame to receive and support a tem-
porary sill beam which in turn operates to
support one side of a floor section form, with
means to suspend said frame beneath the
beam.

4. In a system of concrete fireproof con-
struction a frame adapted to support a form
to mold concrete about & girder or beam as
well as to form a floor section, a plurality
of said frames being employed for the pur-
pose, saild frame comprising a bifurcated
member with a central section parallel with
the base of the beam and approximately
of the width of the beam form, with two
legs one dependent from each end of said
central ‘section, said legs pierced with bolt
holes, two angle irons of right angular cross
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section, one wing thereof of each provided

with bolt holes correspending with those in
said legs and: the other. wing provided with
a slob adapted to receive a sill beam to sup-
port one- side of the floor section form, a
spacing block interposed between said an-
gle irons and said legs with bolts and nuts
to- secure the legs and angle irons. together
and to adjust their relative position, with
means to suspend said frame beneath the
beam.

5. In: a system for concrete fireproof
construction a frame adapted to support
forms to-mold concrete: to envelop- the beams
and: girders and; to- form a. reinforced floor
section intermediage said beams and. girders,
& plurality of said frames being employed
in: practising the system, said: frames com-
prising a- platform parallel with: the base
of the beam: adapted: to support the base-
board: of the beam form, and' two vertical
slots parallel with the axis. 6f the beam
adapted: to receive and: suppert the side wall
of the beam. form, slots: on: either side-of the
forms. to neceive and support temporary
frame suppeorting sill: beams: with. means. to
suspendi the forms beneath the beams: and

ieders, im & right angular seetion: formed
etween two girders and bwe. beams,. four
temporary beams thus supperted: and: tempo-
rary base plates of the floor seetion laid
thereen, o

6. In a system for concrete fireproof con-
structiony a frame adapted to:support forms
tor mold concrete to- enwelop the beams and
girders. and: to. form. a reinforced floor sec-
tion: intermediate: said beams and'girders, a

plurality of' said {frames being employed

in: practising- the system, said frames com-
prising a platform adapted to suppert the
base board of the beam form, and having
two- inner slots adapted: to receive and sup-

ort; side boards of the beam form, and also
ﬁaving» outer slots- on either side of the

forms to receive and' support temporary sill -

beams; means to suspend. the forms beneath
the beams and: girders; temporary sill beams
supported in said outer slots; temporary

cross-beams supported thereby; boeards of

uniform length and’ width laid as fleor
boards upon- the cross-beams between: said
forms with- sections oft board of like width
but not so long spanning the gaps inter-
vening; side boards supperted in said inner
slots- and corresponding in length to the

floor beards; base-boards supported: upon:

said frame-platform; and means for mak-
ing & union between: adjacent ends of the

several: boards to retain: the concrete when

60- placed in the form in a plastic state, all be-

ing removable when the concrete is set, ex-
cept the frame supporting: means: which- re-
mains embedded in the:concrete.

7. A form member for employment in a
65 system'of means for produeing concrete: con+

7

struction, the same comprising a “bifurcated
member, the arms of which are each pro-
vided with a series of apertures; and angle-
members. secared: to said arms in spaced
apart relation thereto; each angle-member
being provided with a slot adapted to re-
ceive a sill beam.

8. In a system for concrete fireproof con-
struction a frame adapted to support a form
to mold. concrete about a beam or girder; a
plurality of said frames being employed. for
the purpose, said frame having a platform
parallel with: the base of the beam. to sup-
port the base board of the form and two
vertical slots parallel with the axis of the
beam adapted: to receive and suppert the
side walls of the form, with means to sus-
pend said frame beneath the beam, sheets of
fiber board of pre‘determined dimensions
adapted: to fit into said frame to produce a
form substantially as described.

9. In @ system. for conerete fireproof con-
struction a frame adapted: to support a form
to mold: concrete about a beam or girder, a
plurality of said frames being employed. for
the purpese, said frame having a platform
parallel with the base of the beam to support
the base: boand: of the form and two vertical
slots parallel with the axis. of the beam
adapted to receive and suppowt the side
walls of the form, with means interposed in
said slots to fix the depth to which said side
boards may enter the same, thus where the -
width of the side boards is constant deter-
mining the depth: of the: form, with means to
suspend: said frame beneath the beam, sheets
of fiber board. of pre-determined dimensions
adapted to. fit into said frame to. produce a
form substantially as described.

10. In a system for concrete fireproof con-
struction a frame adapted to support forms
to mold: concrete to envelop the beams and
girders and to form a rcinforced fleor sec-
tion intermediate said beams and girders, a
plurality of said frames being employed in
practising the system, said frames compris-
ing a platform parallel with. the base of the
beam. adapted to support the base board of
the beam. form, and two vertical slots paral-

el with. the axis of the beam adapted to ve-

ceive and support the side wall of the beam

formy slots on: either side of the forms to

receive and support temporary frame sup-
porting: sill beams with means to suspend
the forms beneath the beams.and girders, in
a right angular section formed between two
girders and. two beams, four temporary
beams. thus. supported and temporary base
plates off the floor section 1aid thereon, sheets
of fiber board of pre-determined dimensions
to meet the  requirements. of the: girder and
beam forms and also the floor forms substan-
tially: as deseribed.

11: In a:system. for-concrete fireproof con- -
struction: a: frame-adkpted to-support forms

70

75

80

85

20

95

100

b

15

120

128

130



43

i0

Jot
ot

3]
Rwr]

Al

0

<0
(@

1S
[o

[
<

o
ot

long the s
oamsaﬂh“
varallel with

. t

£0 sup@o;

(>3
Slwg
weo xezmw} slots
e beam ad ptad

LOLL

M*‘:J vei wit

temporary lmmo
ans to st 1‘:9&1’

o 4

(bb
o "\

ih e

s beams and girders,
1 tated, in & righ
‘uutv. een two girders
e m porary sill beams
,mvmr Sw:.@ s’bu

and
and

r*1 "Yi} N

W oet et

Wi

a4

€ on
+ seg b
. Pol Wil V)
4 -7 ?
+ the ba

e gt

e o
o
}:‘;‘3 3
o 5
)

&)
Y

3
[52]
o
oo

")

"
4
ot
ford
[4¢]

s¥ ¥ Aeans for Dro@wnw 00‘18" ba con-
S*"ucmo:z.3 the same combms‘np a bifurcatad
memper, the fu’ms «0‘“ whick ave sach pro-
vided with a series of apertures, in combi-
nation with angle-members; means inter-
posed belween the angle-members and the
arms of the bifurcated members for spaci“w
the several members from each other; and
means for securing the famgia—members, arms
and q’oacmg means adjustably together,
whereby %o produce board-receiving slotg
of Vai‘iaow r‘opﬂﬂ between the angle-mem-
; cated member, substantially

em Of means %OL m'odaca
iction comprising & bifu
merber, the base of waich is fattened

ng con-
reat

(DD:J

and

BIe Vi (190

ie i emb

o, said aqo’l
oiation a consﬂeiable dlst‘m(:e beyond the
fiattened base of the biturcated member;
well boards set in said slots between the bi-
furcated member and (mglb—membu’“ means
for securing the wall boards to the angle-
membersy and means whereby the entire
structure may be secured to a beam or
girder,

14. A system of means for producing con-
crete construction comprising a bifurcated
member, the base of which is flattened and

rovided with an aperture, and the arms of
W}uch are provided with a plurality of aper-
tures; angle-members-adjustably sﬂf-ured to
the said arms in spaced apart relation there-
to, said angle-members projecting in par-
Qﬁ'ﬂ rvelation a considﬂmble distance beyond
he flattened base of the bifurcated member;
»»aJ boards set in said slots between the
bifurcated member and angle-members;
means for securing the wall boards to the
angle-membe ors; base boards set upon the
flattened base of the bifurcated member be-
tween the wall boards; and means whereby
ihe entire structure mwy bs secured to a
beam or glmer

15, A syswm of means for producing con-
crete construction comnmsqw o bifurcated

*nymopr, the base of which is fiattened and

provided with an aperture, u-ﬁ: the arms of 1
which are provided with a plurality of aper-
tures; angle-members adjustably secured to
the said arms in spaced apart *"eiau 1 there-

to, said angle-members pro;ecmng in paraliel
relation a considerable distance beyond the
flattensd base of the. onurcw‘(pd "manrﬁ)ar9
ch having in its outer side an el longated
ot; wall bos ‘I‘dS set in ¢he slots between the
ifuz caieq member and angle-members;
ns for securing me wall ’omvds to the
ngle-members . sill beams set in the slots
of the angle- members and means whereby
the ﬂm‘e structure may be sectirad to a beam
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18. A system of means for maducmg Te-
inforced concrete eonstruchon embodying 2
plurality of girders and beams arranged at
right-angles o each other; form frames
mounted on the girders and be‘vns wall and

base beards mounted upon the form frames;
angle- pleces connecmnw the wall boards at
the angle of tHe mrders and bsams; and
angle-pieces connectmg the base boards at
the point of juncture of the girders and
beams.

17. Ina system of means for producing con-
crete constructmn, and in combination with a
girder and a plurality of beams abutting
arramst the girvder at a rIOht -angle to the
latter, @Eumhty of form frames mounted
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upon the beams and upon the girder; wall
boards mounted upon the several form
frames; and bifurcated angle-pieces into
which the formboards of the girders and
beams extend whereby to form a closing
juncture between the form boards of the
Eirders and beams at the angles where the
eams abut the girder.

18. In a system of means for producing
concrete construction, and in combination
with a girder and a plurality of beams
abutting against the girger at a right-angle
to the latter; a plurality of form frames
mounted upon the girder and beams; base
boards mounted upon the form frames be-
neath the girder and beams; and angle-
pieces forming a juncture between the base
boards, which are arranged at an angle to
each other substantially at the points of
abutment of the beams against the girder.

19. In a system of means for producing
concrete construction, a plurality of forms
adapted to be suspended from girders and
beams; wall boards mounted in said frames;
sill beams also mounted in said frames
Earallel to the wall boards, said sill beams

eing mortised; floor board supporting
beams supported upon the sill beams in the
mortise thereof; and connecting means be-
tween the floor board supporting beams and
wall boards.

20. In a system of means for producing
concrete construction, a vertical column or
pillar; form frames secured to said column
in spaced " apart relation; frame boards
mounted upon the form frames so as to en-
tirely inclose the column; in combination
with girders abutting opposite sides of the
column; and beams abutting opposite sides

o

of the column at a right-angle to the girders;
form frames mounted, respectively, upon the
girders and beams; base boards mounted
upon the form frames beneath the girders
and beams; and wall boards mounted upon
the form frames at opposite sides of the
girders and beams and embracing the base
boards.

21. In a system of means for producing
concrete construction; a- vertical colummn or
pillar; form frames secured to said column
in spaced apart relation; frame boards
mounted upon the form frames so as to en-
tirely inclose the column; in combination
with girders abutting opposite sides of the
column; and beams abutting opposite sides
of the column at a right-angle to the girders;
form frames mounted, respectively, upon the
girders and beams; base boards mounted
upon the form frames beneath the girders
and beams; wall boards mounted upon the
form frames at opposite sides of the girders
and beams and embracing the base boards;
sill beams mounted upon the form frames;
floor board supporting beams mounted upon
the sill beams; and floor boards mounted
upon the supporting beams and arranged to
overlap the wall boards of the girders and
beams, whereby a plastic matérial support-
ing form is built about columns and girders
and beams into which the plastic material
may be poured.

Signed by me at New York city, N. Y.,
this 23rd day of May, 1918,

FREDERICK P. KAFKA.

Witnesses:
Harry Krauss,
Marearer VogEL.
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