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- To all whom it may concern:

UNITED STATES PATENT OFFICE.

ERNEST R. SPRINGER, OF BOSTON, MASSACHUSETTS, .ASSIGNOR OF ONE-HALF
' HOWARD E. WHITING, OF CAMBRIDGE, MASSACHUSETTS. - :

1,279,472,

TO

METHOD AND APPARATUS FOR ERECTING CONCRETE STRUCTUBES,. . - .

Specification of Letters l’atén_t- ‘ Pafeh_t'ed Sept. ,17,1918.

Application filed April 15,1918, Serial Ro. 228,532,

Be it known that T, Er~est R. SPRINGER,

a citizen of the United States; residing in-

Boston, in the county of Suffolk and State
of Massachusetis. have invented an . Im-
rovement in Methods and Apparatus for
recting Concrete Structures, of which the
following description, in connection with

" the accompanying drawings, is a specifica-

10

16

" stories or sections.

~ buildings and’ like structures " may
erected ; to materially reduce the cost of the -
same; to obtain a superior construction both -

290

30

35

40

senting like parts.

This invention relates to a method of and
agparatus for erecting concrete structures
of material height and especially reinforced

_concrete: structures having a plurality of

The invention has for’ its object to in-
crease the speed with which the concrete
be

while the building or structure is in process
of erection and when completed; and.to

_ .‘enable buildings or structures having dif-
25

ferent - heights between floors or sections to
be constructed with equal facility. ,

In the ordinary method of érecting con-
crete buildings, the building is erected step
by step from the ground upward; that is,

floor by floor, whicli requires the lapse of a
certain length of time for the concrete used

in eéach floor and the columns therefor to be-
come hardened or set before the forms for

the next higher concrete floor and the con- -
crete columns which. support it can “be

erected upon the plastic material -of the
lower floor and columns. . S

Tn some instances, a delay of several days.

oceurs between the erection of the sncceed-

ing concrete floors and the concrete columns

extended upward therefrom. o
Furthermore, in the method now'com-

"monly employed, the floor forms, usually of

“wood, are supported by a large number of

45

50

wooden struts or pieces, which is expensive
not only on account of the number of such
supports; required, but also on account of

the waste incurred in removing the same .

after the concrete floors have been laid and

set.
“In

I have provided a substantially continuous

tion, like characters on the drawings repre--

cdntfadistinctio_n to the step bﬂ"étel)
method now practised and above outlined,

method for. erecting the concrete buildings . -

and other structures by .which the long de-
lays above referred to ave avoided, and to
this end, metal uprights, which are to form

-a part of the floor supporting columns in the

finished building or structure, are erected to -

.the height of a plurality of stories or sec-

60

tions as, for example, four stories, and these -

uprights are connected in pairs by metal
cross members, such ag trusses, from which
temporary and removable metal supports
for the forms of a plurality of floors or

other concrete slabs, to wit: the first four
 floors are suspended, with the temporary

metal supports for the floor form of a lower
floor or slab suspended from the temporary
metal support for the floor form of a higher

floor or slab.: The temporary floor supports -

are_ progressively constructed downward

from the cross members as will be described. -

The metal uprights for the concrete ‘col-
umns may be suitably tied together by cross
and diagonal braces, which may be remov-
able or which may be left to form a part-of
the finished buildihg or other structure.

After the temporary metal supports for

the first group of floors or slabsg have been

65
70
75

80

suspended in place, the forms for the con-

crete floors, beams and girders are laid upon
these temporary supports, and the forms
for the concrete of the columns are placed
about the metal uprights in the basement

85

of the building, and the concrete is poured
into said column forms and the concréte -

for the first floor slab is poured or dumped
onto the first floor form and is admixed with
and bonds to the concrete in the column
forms. , SRR
‘As soon as the concrete for the first floor
has been poured. the forms for the concrete
coluinns extended up from the first floor
and which are to form the supporting col-
umns for the second concrete- floor ‘are
erected, and the concrete poured therein,

“which concrete bonds with. the concrete of

the basement columns and with the concrete
of the first floor slab, and while the first
floor. conerete column is Leing poured, the

concrete for the second floor slab may also

be poured or dumped onto the second floor

form. -
The same

third and fourth floors. - -

90

95

100

.oper:ition is continued for ‘th'e ‘105
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. nothér group. 0

- The metal colu tgnns are now ektended up

their upper ‘ends by :cross trusses -or meln-
bers from which temporary metal supports
for the &th, 6th, Tth and 8th floors are sus-
pended and the floor forms laid thereon, or

" such extensmn‘ of the metal uprights and the
“témporary' floor supports iy becarried on

10

15

20

30

85

40 .

.whlle the conerete of the first four floors ant

coneréte columns therefor are being fornied.
When the framework for the second groyp of
floors has:been erected, the concrete’ of the
first group of floors ~will have become hard-
ened or set, and the temporary floor sup-
ports, their hangers and cross members may
be removed 'and. med again. The operations
above described ate 1epewted until the build-
ing is completed as will be deseribed:

Thesé and other features of this invention

will be pointed-out in ‘the claims at the end g

of this specification.

"Figure 1 is a, front, elethlon of an appar
ratis employ ed " for construecting .cormcrete
buildings in aceordance with' this invention.

Fig. 2, a sidé elev ation of Fm 1 looking
toward the left. .

Fig. 3, a aectlon on the line 3—3, Fig. 1,
to show in plan the method of’ quspendan‘
the temporary floor supports: therefrom.

- Fig. 4, a section on the line 4—4, Fig. 1,

showmg a 'portion of a floor slab Wlth the

-hangels extended therethrough.

Fig. 5, a section on the line 55, Fl(r 1,
to show the eoncrete ginders amnd. beqms of
the- floor slab

Fig. 6 a'section on line 6——6 Flfr 1 to

show &’ portlon of a floor form and “the

!
temporary tetal supports therefor.
Fig. T, an enlarged section on line 7—7,
Fig. 8, showing concreto. girders and beams,

' ﬂoor forms. and temporary floor supports.

45

50

55

6o

8
AN

F1o 8, an enlarged-elevation to show moré
clearly 2 metal’ column or upright, cross
truss, temporary floor 'support and hanger
therefor. -

Fig. 9,a side view of the structure show
in I‘lo' 8,

lfws 10 and 11, sections on an. enhr(red
bCﬂlQ on the lines 10--10, and 1
to show the temporary ﬂ001 suppoxt fmd
hanoers

Flw 12, an elevation-of a portion of ilie
buﬂdmg usmo a dlffelent form of metal
upright from that shown in Fig. 1.

Tig. 13, a view looklng at the 101"( in
Fig. 12..

Tlo‘ 14, a section on line 14—14, Fig. 12.

‘ FlO' 15, a qectlon on hne 1»—1) I‘w
12, and o

141g 16, a section on line 16——1(» 1*10 12

Referring to Figs. 1to 11, @, b, 1“10 1
rapresent, two fldmcent meml 11])110hm
which are typical of the metal uprights em-

ployed in concrete byildings or like struc-

oo ‘ i Lo % ’ : X

. 1,279,472

. floots, say, for instance,’
to the eighth floor, and are, conngeted at.

" 10 and
be of any “Suitable or- desjred- constmchon

R tures, and Which in pra,ctlce are dlstnbuned
over the area of the: bitilding in a mannu

well understdod -to form sp ﬁns or bays,'one
of. said ‘uprights’ being ustally located at

‘each corner of a span-or bay

In accordance with the' present mveﬂtlon,.
-the’ métal uprights, which may. be of any
suitable or usual, constructioh; “are erected
from the foundation ¢, for'a ‘height suffi-°
“cient to include a plurahty of stories or sde-

tions of the building, and in Fig. ¥, the up-

riglits are represented -as extended"u*pward,

to mclude four stories, 1 2,8, 4.

The metal’ uprights.a,, b which aie 1p lihe.
with each other on one ,slde of the. 'square’
bay, are connected together by ‘2 metal cross
‘as.a,truss, d, 4nd the:

member} herein show
metal uprights which are.in line with edch
other on the opposite side of the square bay
are connected 'by " a hke truss or member
‘(not’ shown).

The members or. trussbs d nay be rlveted

.or 'otherwise permanently sécured to the up-

rights, Lat it g preferred to. bolt or other-
wise detachably secure ;them to'the metal
uprights, so that; they. ‘may be uséd "over
again. The met‘lll aprights @, b, may be
further  tied together and braced” tempo-

.70

7%

80

85

20

rarily.at each story by :cross braces or bars.

iagonal bars or rods 12; which may

. The parallel trusses d eonnectmg the: up-
rights @, b, of each bay or span, support’ a
phu ahty of metfi,] floor sustaining members
7, shown'in Fig: 1 4 three in- number and.as
forming part of cross trusses seeured to-the

98,

100

trusses. d but they may be sepqmte from

~either truss
The metal member% 7 eY‘tend from a tmss'-
-d on one side of the bay to a'like truss on

the oppesite side; so- that the members f ex-
tend i1l one ‘direction across the baw. - The
members.f may, and preferably will-be com-
posed. ot two: pfuallel ¢hannel irons or-bars
15 separated by a 1elf1t1\ ely. narrow space
which 'is fornied by -washers 16, ( see dotted
lines Fig. 8) w hl(‘h are secured in ph(‘e bv
rivets 17 or otherwise,

The metal. memberq f %uppOItGd bv the-
trusses @ havesuspended from:them by
haigers 18, like members g, which 'aré ex-

tended across the bay: or dpan;substantially’
-at right angles to the members f.- The -

hanoou 1§ may be made -in the form of
metal rods, -which in’ the plo\(‘nt instance
are’ O\tond(‘d threugh the space between the
channel irons 15 -of the-members f and .g;

106

110

‘116

12¢

and ave threaded at. their upper ends to re. -«

ceive, a washer 20, and muts 21, -(see- I‘lgs 8

to 11). by 'means of which the hangér rods

“are-suspended - from - the metal membels i

The. Hnmded lower ends of the' hanger tods
18 veceive a washer 22 and nuts 23, which
support the metal member g.

“The n‘mﬂferb'
18 may be made as single 1ods or in two_

13¢.
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_'parts ad;ustably connectad by turnbuckles

24 or otherwise.

- bets f supported by the trusses d, sustain.
_the members ¢ a sufficient distance below
the trusses . to enable the members g to

10

- marked % for the third floor forms, by .

15

20

The hangeérs 18 suspended from the mem-’

support woodan or other forms 26 for the
concrete floor or_ slab next below the trusses,

which as shown in Fig. 1 is the fourth floor..

The members ¢ which are to support the
fourth floor, in turn support like members

means of hangers 18 extended through the
spaces between the members ¢ and % and
p10v1ded with the washers and nuts in the
same manner as are the hangers 18 for the

members g. The members A likewise sup-

port members 4. for the second floor by
hangers 18, and the members 4 likewise sup-
port members marked % for the first floor

" by hangers 18.-

30

85

40.

45
" the overhead support ¢ downward. _
" "The metal upnghts @, b, are sumounded '
with the. usual forms 35 Tor the concrete
‘which is to form the columns in the basement

50

55

© . umns.

-are of the beam and glrder type. -
_case, the floor forms are supported above
the clnnnel bars. 15 by wooden. bars -32,

The members supported ny the hangers
18 are temporary supports for the. forms
for the slabs 25 of the different floors, to wit:

1,2, 3 and 4, and are designed to be re-

moved after the floor slabs 25 have set. The
floor forms 26 may be of any desired con-
struction, and in the present 1nstance. the
floor form for the first floor is what is known
as the flat slab or mushroom type, whereas
‘the forms 26 for the 2nd., 8rd. and 4th floors
In either

which in the mushroom construction may

" rest directly wpon the channel bars 15 of the

members %, or they maj ay rest upon a tempo-
rary -wood ﬂoor 33 which in turn rests on
the’ channel bars 15 ‘of the members 95, hy
and 7, in the beam and -girder constructlon
of concretefloor shown in floors 2, 8 and 4.

. It will be observed, that the metal uprights
a, b, are erected fr om the ground upward,
and that the temporary metal supports for
the different floors are constructed from

B of the building, and when these columns
have been poured up to substantially the
level of the forms for the first floor, the con-
crete for the latter may be poured at the

-same time to forin the floor slab 25, which

bonds with the concrete of the basement col-
The wood forms 35 for the columns
of the first floor are then erected and the
concrete for the fivst floor columns is poured

" into said forms and the conerete for the sec-

60

85

ond floor slab 25 is also poured and bonds

with the.concrete of the first floor columns.

" In the same manner, the columns and floor
slabs for ‘the third and- fmnth floors ave -

formed.
It will L)e undu&tood that the metal Te-

5.

mforcement £

struetion herein shown in the same manner
as now employed, but for sake of cleame&s
it has been omitted from the drawing.
“WWhile the concrete for the first four foors
is being hardened or set, the metal uprights
a, b, are and may be extended - upward for
a distance equal to a second group of floors

or the concrete columns and . .
- floar slabs, now commonly employed in con- -
crete construction may be used i the eon:

({2

as, for instance, four floors more and con-

nected at their upper ends by other trusses
like d, and the temporary metal floor sus-
t‘umng members for the 5th, 6th, Tth and-8th
fleors suspended from said second’ set of

-trusses; in the same manner as for the fivst”

four. ﬂOOI‘m, after which the wood forms for
the floors are laid and the concrete for the

80

columns and floor slabs for the 5th, 6th, Tth

_and 8th ﬂoor< poured in a cantmuous man-
.ner. .

When the upmghts have re&ched the level :

of the roof 50 (see Fig. 1), temporary exten-

sion 51 of the metal uprights are’erected
which are connected -by cross trusses d, and
the tempomrv roof sustammg members
marked 52 in Fig. 1 are hung from the roof
trusses, and after the roof 50 has been poured

the temporary “upright extensions 51 and’

trusses ¢ connecting them are taken down.
By reference to Fig. 4, it will be seen that

" in the present instance the hangers 18 extend
through the floor slab 25 and when taken -

down they leave small openings in the slab
which' are readily filled .with concrete by
hand, and openings in. the roof are also g0

- filled.

In Fig: 1, the metal upnghts a, b, are,

‘shown as of a lattice construction, but it is

not desired to limit the invention in this re-
spect, as the metal uprights may be of any

-desired construction, as. for mqt‘mce. it may
be.in the form of an HM-section as shown in-
Figs. 12 to 16, inclusive, wherein the struc-,

ture is shown in other 1espects the same'asin’
Fig. 1. -

T have herein descnbe(t ohe wav in which
the concrete columus and floor slabs may be
poured or formed in a substantially contin-

uous manner, 1mf it is niot desired to limit

the invention in this respeect. as the remov-
able floor supporting membérs enable thv

continuous pouring to be accomplished in-

other wavs. For instance, the cohcrete for:
the first four floors niay be simultaneously
poured and the columns  simultancously

85

20

95

100

106

110

115

120

poured and bonded with the floor slabs, but -

n -each ingtance, the forming ofthe -con-
crete portion of the building is & continuous
operation. .

After the concrete i the ﬂ001s has qet
the metal floor. supporting members 15 and
the hangers-18 can be readily vemioved, as it

s onh necessary to reniove the nuts 21 and -

126

washers 20 and lower the- hanwels through 130
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the holes in the floor slabs, and 1f Thade in a

single piece, they are sufficiently ﬂexlble_ to'be’

slightly bowed to facilitate removal.,

If made in two pieces and adjustably con- .
_nected they can be shortened’ by means of
the: turnbuckle or the parts may be' discon-.

nected. -

"By removirg the nits from the lowér ends
of the hanger rods, the channel baks 15 are
free to be taken down.

The supporting trusses d may also be re-

“moved and 'used over-again..

Tt will be observed.that the tempqrary

- floor 'supporting members and their hangers

15

can be used indefinitely, thereby reducmv the

* cost ofl matenal required in the ¢onstruction

of concrete bulldlngs . Furthermore these

- jparts are stdndards and ‘can be made of any
' size or length according to the helght of the

20

stories or. “sections ‘of ‘the buildihg and the

- width of ‘the bays or spans, and as they can

25 .

30

‘supportm
*which reduces the cost bf material and, also
‘of the!labor employed and -as the Waste'

be erected with little trouble and in a mini-
mum tjme, speéd in the erection of the build-

ing is obtained.
So 4lso a minimum: number of parts for
‘the ‘floor forms are required,

of 'the temporary-floor supports is’practi-
.cally mnothing, ‘the cost of construction is

©very materlally,reduced in,this respect.

85
" .sustaining members jare erected, they are

- The hangers used on any one floor are of

‘the same length, and therefore the .floor

forms are laid evenly and accurately,
When' the temporary hangers and " floor

practically immovable until it is desired to
take them down, consequently. they afforg,

- sfable supports for the floor tforms and avoi

40

45,

50

55

uablhty of ‘accidents in’cases where work
is being carrigd on with the hangers in their
operatlve position.

Furthermore, by making the hangers ad-
]ustable the floor: suppor"tmg membelrs can be
used for buildings having stories of differ-
-ent heights. '

- T have herein shown the invention as em-
‘ployed in the construction of a building,
‘but it is not desired to limit the.invention
to this particular form of concrete structure.

I have herein’ described, the invention as

embodied in a concrete structure, and by the

term “conc_ate” I desire to be understood as

including ether materials suitable for build-

ing purposes and of a plastic nature such as

‘gypsum.
 Claiins:
1. The method of erectmv 'concrete struc-

* tures, which .consists in electmg metal up+

60

rights for the height of a plurality of stories

- or sections of the strudture, connecting the
- upper ends of said uprights by cross tnem-

65

‘bers, hanging removal'e floor supports fora

“plurality of {loors from said members m the

space - botvs een said uprights, laylng the

| 1,270,472

forms for a plurality of floors upon, said -

removable floor. supports, and forming con-
crete columns about said uprlghts and con-
crete floors on said floor forms.in a substan-
tially éontinuous manner from the founda-
tion upward. -

2. The method of erecting concrete struc-

tures, which consists ‘in ereet1n0° metal up-

70

rights for a helghﬁ equal to ' plurallty of "

sectlons or stonjes ‘of the structure, connect-

ing the said upm%hts at their upper ends by
cross. members, hanging from  said cross
nembers - removable supports for the lower

75

floor forms, with the supports for a lower .

floby suspended from “the ; supports for ‘&

“higher. floor; laying the. ﬂoor foims’ upon

said removakfle supports, pourmg the con-
crete - for-the columns and 'floors ‘in a sub-
starlljlally continuous ' manner from - the

cround upwardly, and re‘movmg the said.
‘hangers and floor supports.'

8. The method lof erecting concrete strue-

‘tures, -hich consists. in -erecting metal up-

rights for'a- height equal to a plurahty of
sect1ons or- stories of the structure,‘ connect-

ing the said upmghts at their upper enuﬁ by
'(,ross ‘members, hanging

from - said. cross
mem’bers terdoyable supports for the - lower.

floor forms; with the supports fqr a lower:

floor suspendéd from the: supports for a

higher floor, laying - the .floor Forms  upon.

said removable upports, pouring the con;
cnete. for the cofumns and floors in a sub-
stautlally continuous " manner. from - the
ground: upwardly," extending " the -uprights

above said cross trusses for a height equal

to a plurality of floors, connecting said up-
right extensions by cross members; hanging
Temovable flooy supports from the. second
mentioned cross members, laying the floor

forms upon shid removable supports, pour-

80

86

90

25

100

105

ing the concrete for the columrs and ﬁoors :

for the second group of floors, and removing
said ‘hangers hnd floor supports. -

- 4. Thermethod of erecting concrete struc-

tures, which consists i1 erecting metal up-
rlghts o the height of the roof of the said
structure, detachably securing to said metal

uprights 'extensions thereof which: project -

above the level of the roof, connecting said
extensions by cross members suspending re-

movable Supportmo members for the roof
forms from said cross members, pouring the

‘plastic material -to . form the roof, and re;

moving said extensions and suppoxtmg
members after the plastic material for the

roof has been poured.

B: The method of erectmO' concrete strug-

. tures, which consists in e1ect1nv an over-
head support for a plurality of floors of
the structure, suspending from said overhead -

support removable temporary supports: for

a plurality of floors, supporting floor forms
upon said removable supports, pouring con- -

crete on szud floor founs t0.form. the slabs

110

115

120

125

130
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for a pliu‘alit}f of floors while said. floor
forms are supported from the overhead
structure, and removing said temporary sup

ports when the floor slabs have set. .
6. Apparatus for the erection of -concrete’

structures, comprising metal uprights, cross
members connecting said uprights, supports
extended across the space between said cross
members and- sustained by the latter, han-

_gers depending from said supports within

said space, floor-supporting members sus-

tained -by said hangers, hangers suspended .

~ from said floor supporting members within

15

20

25

30

35

said space, and floor forms sustained by said

floor-supporting members. '

7. Apparatus for the erection of con-
crete structures, comprising metal uprights,

‘eross members connecting said uprights, a
- plurality of spaced ietal bars -extended
across the space between said cross mem--
-bers and sustained by the latter, hariger rods
extended up between the spaced metal bars .
“and supported by the latter, spaced metal
“floor supporting bars between which the
lower ends of said hanger rods are. ex--
‘tended, and means at the lower ends of said

hanger rods for supporting -said spaced
floor supporting members. -

8. Apparatus for. the erection of concrete
structures, comprising metal uprights, cross

members for connecting the said uprights,

supporting members extended acrogs. the
space bgtween said cross members and sus-
tained by the latter, hangers depending
from said supporting members within said
space, floor supporting members sustained

B

by said haﬁgers,ﬂ and a floor form supported.

by - said floor supporting ~members and

~‘through and-below ‘which said hangers are

extended. . ‘
9. Apparatus for the erection of concrete
structures, comprising removable floor-sup-

40

porting  members, removable hangers sup-

porting said members, and removable sup-
ports for said hangers located above and
within the area of the floor supported by
said membets. S ‘ ,
10.' Apparatus for the erection of concrete
structures, comprising removable floor sup-
porting members, removable hangers sup-
porting said members, and removable sup-

ports for said hangers.

11. Apparatus for the erection of concrete
structures,. comprising metal uprights of a
height equdl to a plurality of sections or

“stories of said structure; an overhead sup-.

port sustained by said uprights, and a plu-
rality of removable temporary supports fora
plurality of floors below said overhead sup-

"port, and reinovable means. for suspending

said temporary floor supports from -said
overhead support. . ‘

45

50

55

60

12. Apparatus for the er,ectioﬂ of con-

" crete structures; comprising metal uprights,

detachable .extensions therefor, cross: mem-

- 'bers connecting . said- extensions, and sup-

porting members for, the. concrete roof
forms suspended from said cross members.
.In téstimony whereof I have signed my

_name to this specification.

- ERNEST R. SPRINGER.
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