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-4 Claims.

“"This invention Télates:to-apparatus foriraising
and leveling forms -for walls :6f rconcrete Struc-
fures-and more particularly-to-a Plurality cfzmo-
“tor driven jacks:and:controlsitheréfor for effect-

‘ing periods ‘of ‘continuous raising :movement «of -

‘forms-suspended from:the jacks,:said jacksmov-
ing “up *vertiedl ‘rods or -columns-which:are im-
‘bedded ‘ in “the -concréte *walls <6f ‘relatively "tall
structures “such gs‘grain -élevators and ‘the like.
‘Relatively “tall -concréte “structures “have ‘been
. ‘puilt wvherein Torms “defiiing the sspace “for “the
~eonerete-of the walls were:shorterthan’the final
“heighit “6f :said walls -and ssaid ‘forms :rdised by
‘means- 6f “a plurality-of serew jacks or:theilike,
‘the- actual ‘raising ‘operation -was :€ffected ‘by-one
“ormore ‘men <each operating ‘a :series of *jacks,
:and-all-endeavoring to-raise!the forms:simultane-
‘ously. ‘In such ‘operations ‘the ‘concrete -at ‘the
‘lower part of the formrmust-have-sétto'the: point
“thatthe form-can:be-moved. "Theforms-mustbe
moved some, at frequent intervals, toprevert:ithe
.concrete:from- sticking‘to‘the ‘forms. “"The’forms
“must not ‘be*lowered “from -a-position even ‘for:a
-very -smdll ‘amount ‘%s “su¢h ‘movement - of ‘the
forms will ‘cause ‘imperfeétions -in‘the-wall sur-
Faces. :Obviously ‘manudl -operation -of a -large
‘number of screw ‘jacks ito-raise 4l -poftions-of-a
“large form -requires ‘the services -of ‘one-or more
“men ‘to ‘each ‘series -of ‘jacks “and seven ‘then it
is practically ‘impossibleto-obtain: uniform >rais-
ing of the form. Also-with*the screw jacks“for
raising ‘the “forms “an -excessive ‘number of ‘men
‘would have’to be employed-on‘the-struéture.
“"The-objects - of “the "present invention -are ‘to
-provide ‘an ‘efficient, -ecornomicdl ‘apparatus “for
‘progressivély raising saform ‘during- construétion’
+of eoncrete *walls *without stopping ~pouring -of
-eomcreteror-cther -woik; ‘to:provide for uniformly
“raising ra<form on -g -concrete building :structure
—sand-gutomatically maintaining the form in’level
“condition under :varying “weight -conditions; to
~provide a:plurality:of ‘power operated jacks. indl-
vidually driven and collectively controlled for
-raising :a form on a concrete:strueture; sto:pro-
svidesfor ssuspending ithe. conerete form: fx:om the
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“jaelss and -plumbing theiform; toprovide:a ficat:.

operated-device:on:each:jack-and.responsive: to &

‘collective liquid level-deviee for -controlling wop-
eration.of :the respective. jacks; to;provide-a plu-
:rality-of vertical rods-in-e conerete:structure:and
Jjaeks-having “jaws engageable with the rods:for
‘moving -said jacks:up:the rods; -to’provide a. rod

50

sgoumnector :forming-a:rod. Jomt*whelem.the outer-
dimensions| are :unifrm:throughout “the Jength

“of Alve- wds, ~saxd “jeirtt heing ~capable af * mith-

58

~standing “fhe forces -applied- thereto:by :the :jack

“jaws: ‘to ‘provide :a pdir of :jaws :and -operating
‘memnibersiin-eac¢h jack for effecting raising-action
‘by-one‘jaw and‘then-andther, one or the-other:of

~said jaws -always “having -engagement “with :the

rods -and ‘an ‘overlap “in ‘the “jaw engaging -cycle
-during -which both jaws sare -engaged “with ‘the
rod whereby fthe ‘rdising -action ‘is ssubstantially
-continuous-during ‘the-cyé¢leswith no-possible:§lip
‘pack of‘the Yack-on the rods; ‘to:provide :a-motor
-and-gear-reducer drivefor the'jacks to slowly:raise
“the forms:wheréby there'is-stibstantidlly eontinu-
-ousmovement -of ‘the ‘forms:during "poufing :and
-construction “of ‘the walls -and-no sticking: of ‘the
-goneréte to'the forms; and to-provide-a‘jack whicéh
:is “positive in -operation, of :simple, “sturdy con~
:$truction, -and capable -of -operating -under ‘ad-
yerse-conditions,
In -accomplishing ‘these -and ‘other -objects -of
‘the preserit invention; we have provided-improved
‘details Gf-structure,‘the préferred:forms-of -which
-gre ‘illustrated in “the ‘accempanying drawings,
‘Wherem
“Fig. 1 is"a perspective view: of-a-concrete struc-

“ture-under construetion with-a-plurality of jacks

“for supporting “and ‘raising a ‘form-on-the-struc-
*ture as'the walls are’being:poured.

Pig. 2 is- grperspective-view:of one-of the-jacks
-and -a -portion of ‘the form suspended therefrom.

Fig. 3 is -a transverse ‘sectional view through
“thewall form,the:jack-being-shown in-side-éleva-
tion.

“Pig;-4’is 8 longitudinal sectional view through
“the ‘jack illustrating the position-of ‘the jaws in
“orre ‘extreniity :0f ‘thie- movement-of -the operating
‘lever.

“Pig.5 is-a-detdil-sectional view'through-a por-

“tion -of the ‘jack' ilustrating‘the ‘position of -the

“jaws wien the-crank’ is moved’90° from- the posi-
‘tion shown in'Fig. 4.

‘Fig. 6°is ‘o ‘sectional .view “through -a portion
of the jaék, similar to Fig. 5, showing ‘the -po-
-§ition of the’jaws when the-crank-is moved 180°
“rom ~the position:shown ‘in Fig. 4.

“Fig. “7°is *a -perspective “view: df ~the ‘jack -op-
erating _nrembers.

Fig. 8'is;a vertical sectional-view-through-the
“jack guide sleeveiwith the rod-extending-there-
“through.

Fig. 9 is.a sectional .view throuvh a ‘joint of
"the -Tod 'showing ‘the ‘stud -connector ~therefor.

THig. ‘10 is.a .diagrammatic .view of ‘the jack
-eontrol.mechanism.

iRéferring more’in deétail ‘to: the drawings:

.I'“designates <2 :conerete ;atmeture ssueh 48 a
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grain elevator in the process of construction.
The walls 2 of the structure are formed by pour-
ing concrete and the like between inside and
outside wall forms 3 and 4 respectively, the
inner surfaces of said walls being spaced as at
5 in accordance with the thickness of the wall
desired. The height of the forms 3 and 4 is
less than the final height of the walls 2 to be
built and is preferably approximately the height
of the concrete in the wall that will be poured
in a four to eight hour period, whereby the form
may be raised and the portion of the wall un-
covered at the bottom of the forms by the raising
will have set four to eight hours. The time
required for raising the form a distance cor-
responding to the height thereof should be
varied according to the setting time of the con-
crete mix used.

The outer forms 4 preferably consist of a ver-
tical wall 6 which extends continuously around
the outer surface or perimeter of the walls of
the structure to be built. The walls § may be
formed of wood or other suitable material and
secured to the outer surface thereof and sub-
stantially coextensive therewith are rib struc-
tures T and 8 to reinforce said wall 6. The in-
side form 3 also consists of a vertical wall 9
extending continuously around the inner sur-
face of the wall structure to be bhuilt. Where

the structure is an elevator or otherwise has a:

plurality of compartments, the inner forms
extend around the inner surface of each of the
compartments. The inner form also has spaced
ribs 10 and |1 secured thereto to reinforce the
wall 9, said ribs 10 and I{ preferably being on
the same planes as the ribs 7 and 8 respectively.

Supported on the upper ribs {0 and extend-
ing across the inside areas of the building to be
- constructed are joists 12 which support decking
i3, the outer edge 14 of which substantially con-
forms to the shape and size of the inner surface
of the wall to be constructed. Where there are
inner chambers not defined by outside walls the
forms for the inner chamber are connected to
the forms of adjacent chambers by tie members
15 to aid in supporting and maintaining all of
the forms of the same level. Both the forms
3 and & have suitable reinforcing members or
braces {6 extending between the upper and
lower ribs and also have vertical studs or
spreaders |71 for distributing the stress on the
forms.

The forms shown and described are particu-
larly adapted for the building of elevators and
the like, but may be varied as desired to meet
the requirements of the particular structures to
be built, providing the forms are such that they
may be raised during the pouring of the concrete
walls and that there be decking for movement
of workers and material adjacent the top of the
forms for facilitating the pouring of concrete
and the handling of the equipment.

The forms 3 and 4 and the decking thereon
are raised by a plurality of jacks 18 which have
operating mechanism engaging columns or rods
19 for effecting movement upwardly thereon.
The rods {9 are preferably cylindrical and are
arranged substantially centrally hetween the
faces of the forms 3 and 4 whereby the rods ex-
tend vertically through the concrete wall be-
ing poured, said rods being spaced arcund the
wall at suitable intervals to provide for suffic-
ient jacks to raise and support all portions of
the forms. Additional reinforcing .rods (not
shown) may be arr: anged as desired in the con-
crete walls to provide adequate strength thereto.

10

4

Elevators and the like are usually of con-
siderable height, therefore it is desirable to have
the rods {9 made up in sections for convenience
of handling, the joints of said rods being such
as to present a smooth, concentric surface there-
over and prevent disalignment or shearing of
the joints by the pressure of the operating
members of the jack as they move thereover.
The connection - of the rod ends is preferably ef-
fected by means of a stud 29 having a relatively
short threaded area 21 centrally located on

~said stud and smooth cylindrical portions 22 ex-
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tending  from the threaded area. Each of the
rod ends is provided with sockets 23 for closely

“engaging the cylindrical portions 22 of the stud,

said sockets having threaded portions 24 for
threadedly engaging the threaded portion 2{ of
the studs. Said studs are preferably formed of
relatively high tensile steel whereby when ap-
plied to the rod ends as shown in Fig. 9 the joint
has greater compression and shear strength
than the remainder of the rods.

Arranged at each vertical rod {9 extending
upwardly between the forms 3 and 4 is a yoke
25 consisting of vertically spaced horizontal
members 26 and 27 which. extend across the
forms 3 and 4, the lower horizontal member 26
preferably resting on the upper edge of the
outer wall 6. The ends of the horizontal mem-
bers 26 and 21 preferably extend between spaced
vertical members 28 and 29 and are secured there-
to by suitable fastening devices 38 whereby the
vertical members extend from the top horizontal
member 21 downwardly alongside the forms 3

5 and 4, and are slightly spaced from the edges

of the ribs 7, 8, 10 and (I whereby suitable
wedges 31 may be placed between the ribs and
the vertical members from the yoke 25. The
inner vertical members also are preferably
secured to the joists 12 by means of fastening
devices 32.

The lower horizontal member 26 is preferably
provided with a central bore 33 adapted to slid-
ably engage the respective rod 19 to form a
guide. The upper horizontal member 27 is pref-
erably formed of two members having spaced
central portions whereby the rod 19 may ex-
tend therebetween and upwardly through a suit-
able bore in a cap member 34 mounted on said
horizontal member 27 and the upper ends of the
vertical members 28 and 29.

The forms 3 and 4 are suspended from the
upper portion of the yoke by means of rods
35 and &6 which extend between the spaced upper
members 2T through apertures 37 in the lower
horizontal member 26, aperture 38 in the upper
ribs T and 18, apertures 39 in the lower ribs
8 and 11 and terminate in threaded ends 40 for
threadedly receiving nuts 41.. Relatively large
washers 42 are preferably arranged between the
nuts 41 and the lower rib members 8 and (1 and
the nuts threa.ded to effect engagement with said
ribs.

A jack base member 43 is preferably arranged
on the upper portion of the yoke whereby the
jack is centered relative to the rod 19 and aper-
tures arranged in the base whereby the rods
35 and 38 extend therethrough and heads 44
on said rods engage the base to transmit the
load from the form directly to the jack base
from the lower ribs 8 and i, the studding or
spreaders 17 also fransmitting the load from

the tension of the rods 35 and 36 to the upper

ribs 7 and {0 on the forms 3 and 4.:
HEach of the jacks I8 is substanmally 1dentlcal'
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snsgtructure-with:all ‘of :the operating-structure
sthereof supported.on:the-respective.base mem-
~bers43-as illustrated-in Fig.-4. ~'The base-43:has
sansaperture 45 :through-which -the .rods 18.ex-

-«temd. Secured ‘to-the base:is:a:lower-block 46 .

+having ;an-aperture: 47 -adapted : to slidably -en-
sgage the:rod:19:to:form:a’ lower guide. - Mounted
sonsand-extending:upwardly from-the: lower block
#A6-on-opposite:sides:of the-rod :19.are-side.plates

48 :and 49.connected. at their upper ends by :a

stop block "50. Intermediate -the fop -and :lower
1blocks iis a ceenter -guide ;block 51. Secured .in
‘openings 52:and 53.in-the-top-and: center-blocks
~respectively is:a: sleeve:54 having :a bore 55 which
is :adapted -to :slidably -engage the -rod {9 to
form a guide therefor. Extending between:the
sguide-sleeve :and the-side -blocks-are:spaced: end
:members:56-of -an-operating lever 56’, said.ends
“heing-pivotally mounted-on: trunnions-57-secured
sto-and extending .inwardly .from ‘the side plates
rintermediate the top-and-center blocks whereby
-said:lever may:be rocked about a horizontal axis
-extending :through the -trunnions-and -substan-
stiglly sthrough the-vertical center of the rod-{9,
:the lever having an-arm -G8 preferably extending
-over:the:base memniber:and terminating in-an end
:59.pivatally:connected:at 68 to one end of-a con-
>necting -rod 61, -the -opposite end :of -said -con-
:necting rod -being pivotally connected:as -at -62
;0 ra cerank 63 :mounted on -a rshaft -64 extend-
ing from a gear speed reduction unit 65 suitably
smounted:on a-bracket 66 carried:by the base 43
-in spaced:relation to-the rod 19.
“Power is ;supplied for operating the jack: by
<means of a suitable:motor 67 drivingly: connected
:torthe;speed-reducer unit §5-and-operating ‘from
:arsuitable:source:of -electric .current-as.later de-
sseribed, said:motor and-gear reduction unit-pref-
-rerably :being:such as-to-drive -the. shaft-64:.at:a
wvery sslow speed, in.actual practice it ‘has:been
found. desirable that the shaft rotate -at-a-speed
.-0f -one revolution in:four :to six-minutes.
JArranged -between the lower ;block:45-and .the
~genter ‘block &1 .gre vertically:spaced .upper:and
lower jaws or-dogs §8:and:§9 having:oval=Shaped
sapertures 69’ sleeved over ‘the rod {3. -Adjacent
‘the end.of :the jaw §8,:on-the motor side-of :the
rod - £8, 1s - transverse-groove :19:1o. seat:the end
--of-a-push:arm:70’ /the opposite end of which seats
-in-astransverse-groove Tl of g block 74’ extending
‘heétween’ the spaced -end members:=53; of .the lever
%56’. “In-order:to-resiliently.urge the:ends of the
+push arm :in:the:respective seats, said-ends-are
pivotally-connected ‘to bolts 12:and ¥3-which ex~-

tend:through -apertures 774 -and: 15 in:the jaw 65 .

~zpnd-block Tt -respectively, the -ends of: said bolts
‘being -threaded to reseive nuts 16-with-compres-
-sion “springs “T7 ‘located ‘between the -nuts -and
“the ‘jaw and block. "The -end:of the -jaw-68-on
‘the-opposite side of ‘the red {9 to the push arm
10’ :is suitably -connected ‘to -tension -springs "18,
‘the-other-ends-of said-springs being:suitably con-
~snected-as-at*19-to the side-plates’48-and‘49-adja-
-cent-the top-block wheréby tension of the-springs
*18-urges -the -end-of -the -jaw -upwardly, pivoting
-=sald Yaw -onthe lower-end -of -the -push -arm 69
~<yrhereby ‘the-edges of ‘the oval-agperfure ‘in-said
jaw-engagethe.rod 9.
The-ends:ofthe’lever-end:members 58-are con-
sneeted by -ablock 89, thelower:surface 6f which
iis:provided-with:a sedt 8§ for seating one-end of
azpush:arm:82, said endibeing pivotally connected
ito-a holt 83 :which extends *through an -aperture
Hnd lock 788, “the ~erid -of :said ‘bolt heéing
“threatded -to-receive :a-nut ‘85 -and -2 compression
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“jaw69-5liding - upwardly-on:therod:I9.
-of -rotation-6f-the-crank, as shown in Fig.’5,:the
“jaw68:is still-engaged-by the rod and:the jaw §9

B

spring -85 ‘is.arranged‘hetween sthe :mut-and:the

:block: tozresiliently urge the:end.of the:push-arm
-into:the:seat-on-the bloek-80. 'The oppositerend

:of ithe push:arm:82 seats-in-a:transverse;groove

+87.in one:end-of:the jaw 66, said:end.¢f the-push
-arm-being pivotally connected to:a-bolt-88+which
rextends: through :an:aperture-89-in:.the jaw, the

-end:of :said:bolt‘being threaded to-receive a:nut

+80-and-a-spring: 91:being: interposed between the
-nut:and the: jaw-whereby:said:spring:resiliently
-urgesithe end.of-the:push:arm:into- seatingven-

gagement with theijaw. The:end:of: the jaw 66

;on.the opposite: side of the:rod .19 is:suitably.con-
‘nected-to-the ends of:tension:springs:92, the other
:ends of said:springsibeing. connected as:at:93:to
:the side:plates #8:and 49 :whereby the tension: 6f

sthessprings urges the-end of ‘the: jaw -upwardly,
~pivoting:same. on the:lower end:of:the:push:arm

=82 whereby:the-edges.of:the oval aperturei68’-of
20 -said:jaw:-engages the.rod: 9.

“The size: 61 theoval
-gpertures:67 relative:toithe rod 19, the length -of

‘the:push-arm 79’ and:82, and-the spacing:of:the
~seats:for the-ends-of:said -arms from:the:rod :19

are suc¢h:that when:the:lever 56" is:positioned:as
-shown in - TFig. 4, .the:edges:of ‘the apertures:G9’

:of>both .jaws: are-engaged with :the:rods :#8,:the

“jawi88-having just‘taken.a firm bite;on:the;rod

~and’the:jaw 69 being ready:to release’the biteson

‘the rod. ‘Further rotation. of :the:crank :63 :by

‘the:motor 67T in effect “firmly *holds the ;jaw 68

‘in engagement .with ¢the rod -whereby :the :push
-arm. 19’ -seated ‘in ithe rgroove <of vsaid : jaw iful-
-crums ‘thereon :and the lever 56’ fulcrums -on
‘the upper-end of .said push arm -and:downward
‘movement-of the:leverib6’ rdisesithe trunnions

781, side plates:48-and 49 -and base 43 upwardly

-relative ‘to ‘the-rod 18. 'This<raising-movement
-also-lifts the yoke?25 and’the forms 3-and:4,the
After-90°

:shiding-upwardly -thereon. After the erank:arm

“has-moved -approximateély 170° from the-position
-shown’ in'Fig.'4, the'jaw'§9-begins torbite into'the

rod -£9. 'On ‘180° ‘movement -of ‘the-crank ‘frem
‘the position shown in - Fig. 4,  as:shown in'Fig.: 6,
the jaw 69 has taken a-’bite'into-the-rod 9-and

‘the - jaw *68 ‘is beginning ‘to=start to-rélease said

srod,*both of ‘said’jaws being-engaged-at:the par-
'tieular position shown in“Fig. 6. “Upon-approxi-

~mately ‘ten -more -degrees -of ‘movemenit -of “the

rerank, ‘the ‘jaw -68 -will -release ‘the rod -and ‘the
‘upward-movement-of-the:lever 58, in-effect, Tul-
erums-said lever-on the-upper-end -¢f ‘the push

sarm “82-whieh in -turn-fulerums -on the jaw 69,
-whieh-ig-firmly-engaged-with-therod 19, whereby

‘the:trunnions-are moved upwardly rélative to the
-rod, lifting the -yoke -and ‘forms. ‘'This over-

“lapping ‘of the-engagemerit ‘of -the jaws-prevents

-any -downward slipping of the ‘jacks and-effects
substantially -continuous ‘upward -movement ‘of

*the forms, ‘the ‘tension-and ‘compression ‘springs

i'a",llowing ‘the-apparatus to give'and prevent-bind-
‘ing therecf during ‘the time -both ‘jaws -are en-
:gaged-and-aiding'in releasing sald jaws when:the

pressure from the lever 98 is:removed-from-the
“respective push :arms-engaging samre.

"Each -of -the jacks is provided ‘with ‘a control

‘box 94 containing suitable electric :apparatus for

-coritrolling the operation of-the motor .81. ‘The
-control box -84 is adjustably mounted for vertical
-adjustment on -a _support: 95 carried by :the base
43. Tt-is:desirable to:1ift:all -of-the form for the

78 entire sstructure “at *the *same time, :and ;alsoto
“18 “keep

“the “form *levél. ~Thérefore,~fixed it “the
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lower portion of the control box, and depending
therefrom, is a tubular float chamber 98, the
lower end of said chamber being connected fo &
v-fitting 97, whereby hose members 98 and 89
may be connected to the Y-fitting to effect a
series connection of all of the float chambers for
the jacks, whereby the level of liquid 109 in said
float chambers will vary with the level of liquid
in a liquid control receptacle (8i. In order to
support the liquid control receptacle 10f inde-
pendently of movement of the forms and jacks,
a column or rod 102, which is similar to the rods
19, is arranged in and extends upwardly from the
concrete wall and the receptacle provided with a
sleeve 103 on the side wall thereof, said sleeve
being slidably mounted on the rod 192, a suitable
fastening device 104 being provided for securing
the receptacle to the rod 182, With this arrange-
ment, the fastening device is released and the
receptacle (81 raised as desired whereby the lig-
uid will flow through the hose connections 98 to
the next Y-fitting 97, raising the level of liquid
in the respective float chamber 96 and also flow
through the hose 99 to the next adjacent float
chamber 96 to raise the level of liquid therein.
The upper end of the float chamber is preferably
provided with a closure (85 having an aperture
through which a rod 106 extends whereby the
closure serves as a guide to cenfer a float {07 in
the foat chamber for movement vertically therein
in response to change in level of the liquid. The
rod 106 is threaded and provided with spaced nuts
{07 and (08 forming stops adapted to engage an
arm (88 extending outwardly from a frame 110
pivotally mounted in the switch box as at I,
and having clips {12 for mounting a mercury
switch {13 whereby upward movement of the float
engages the stop 108 with the arm 109 to tilt the
mercury switch whereby the mercury closes con-
tacts 114 and 1i5 to close the circuit between
lines 116 and {17, the line {17 leading through a
capacitor (18 to the motor 67. The line {16 is
provided with a fuse {19 and is connected to a
line 120 leading to a source of electric current.
The ground from the motor is connected by a line
121 to a line 22 which is the return line to the
source of electric current.

Connected to the line 117 and line 121, and
parallel with the motor €7, is a light 123 which is

visible through an aperture 124 or a transparent 5

member in the control box to indicate when the
motor is operating. When the motor is operating
the jack to effect raising of the forms, the liquid
level recedes in the float chamber 96 until the

stop 1171 engages the arm 109 to tilt the mercury.

switech to move the mercury away from the con-
tacts 114 and 115 to break the circuit to the motor
and stop operation of the jack.

In operating an apparatus constructed as de-
seribed in the construction of a concrete building
a suitable base for the building structure is ar-
ranged and the first sections of the rods 19 im-
bedded in said base to extend vertically there-
from centrally of the walls to be poured. The
forins 3 and 4 are then arranged to define the
space for.the lower portion of the walls with the
joist 12 and decking {3 arranged as illustrated.
The yokes 25 are then placed on the form and the
jacks on the yokes with the jaws 68 and 69 en-
gaged with the respective rods 19. The wedges
3t are then applied to plumb the yoke whereby
the upward pull of the jacks on the rods 19 will
move the forms vertically. The receptacle 181

_is secured to the rod 102 whereby-the level of lig-

uid..therein is such that. the level of lig-:-
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uid in each of the float chambers 96 is adjacent
to the floats 107. Each of the control boxes 94
is then adjusted on the supports 95 whereby any
change in the level of the liquid in the receptacle
101 or movement of said receptacle effects opera-
tion of the mercury switch 113.  This adjustment
may be made before the original pouring of the
lower portion of the wall of the structure or may
be done simultaneously therewith. Concrete is
then poured between the forms 3 and 4 until the
height of the forms is substantially filled with
concrete,  this pouring operation continuing
around the entire wall of the structure at such
a rate that four to eight hours elapse from the
time the pouring is started until the forms are
substantially filled.

After the forms are substantially filled with
concrete the receptacle 101 is raised on the rod
162, whereby the level of liquid in ‘the float
chambers 96 is raised, moving the floats 18T of
the respective jacks upwardly to effect operation
of the respective switches 113 and energization
of the motors of the jacks to rotate the crank-
shafts 64 to oscillate the levers 56 and operate
the jaws 68 and 69 to effect upward movement
of the jacks on the rods 19, the jacks continuing
in operation until the level of liquid in the float
chambers 96 recedes therein and the floats lower
to tilt the switches 113 to interrupt the elec-
trical cireuit to the motor 6T and stop operation
of the jacks.

It is preferable that the receptacle {81 be
raised on the rod 102 for a distance of ap-
proximately one inch or more and then when
the jacks cease operation to again lift the re-
ceptacle whereby the forms are moved upwardly
at least once in each ten minute period to prevent
sticking of the concrete to the forms. This is
true even though no concrete might be poured
during that period, however, except under such
circumstances the receptacle may be raised to
effect operation of the jacks as desired to raise
the forms according to the concrete that is
poured. In actual operation when the receptacle
is raised on the rod 102 the liquid flows through
the hose 98 to the first float chamber 95 starting
operation of the respective jack, and then flows
to the next float receptacle to start the operation
of that jack and so on around the entire struc-
ture. The time elapsing between the starting
of the first jack and the last jack on the struc-
ture is very short so as not to materially affect
the level of the forms 3 and 4, but this arrange-
ment does have a material advantage in that
the motors 61 are started individually whereby
the starting load on the source of electric cur-
rent is reduced since at no time will all of the
motors start simultaneously. Also if there is any
variation in the lift effected by the respective
jacks in one revolution of the crankshafts 64, the
jack having the lesser lift will merely operate
slightly longer than the other-jacks to bring the

forms into level condition, but by raising the re-

ceptacle (01 short distances each time there will

= be no perceptible out-of-level condition in the

forms, even though there is considerable more
load in one portion of the decking than in an-
other due to more men or equipment moving
thereover during the building construction.

It is believed obvious that we have provided
a jack structure which will provide a substan-

tially continuous lift for forms suspended there-

from with accurate control of the lifting of the
forms to maintain same level and eliminate -
sticking of the concrete to the forms whereby a-



2,606,854

)

building; having: relatively- high;: uniform.: walls
may: be:;poured: efficiently: and: continually: until
completed:.

What. we:claim and:desire:to secure by Letters
Patent:is::

1..In:a-jack:for progressively raising concrete
forms: during: pouring. and: setting. of- concrete
therein,. a:frame. adapted: to- be: secured. to: the
walls: of’ the: form;. a.column supported: in.the
concreterin:said. form:and extending: upwardly
through: therupper:portion.of. the.frame, a lever
extending;rearwardly-from the column and hav-
ing:spaced:arms:straddling said.column, means
pivotally: mounting:the arms.on-the-frame-adja-
cent: the: upper: portion thereof for: oscillation
about: asherizontal: axis ' extending; substantially
through. the:vertical .center. of the:-column;, verti-
cally- spaced: upper; and . lower. jaws . sleeved .on
the: column; below: the: lever - arms- and - adapted
to:grip:said:column:in:response-to. tilting. of .said
jaws;, aspush: arm-spaced:rearwardly of the: col-
umn and having ends seating. on the-lever. and
upper jaw, a push arm spaced forwardly of the
column and” having endsr seating on the lever
and lowersjaw; means:resiliently urging the push
arm:ends-into:seating engagement with the lever
and jaws, springs having ends connected to the
frame and other-endsconnected to the forward
end.of the upper jaw and rearward end of the
lower jaw for resiliently urging-the forward-end
of the upper jaw and rearward’end of ‘the -lower
jaw upwardly: to tilt said:jawsabout:the ends of
the respective push arms engaged therewith and
into:tilted:engagement with the column, a.crank,
a-motor and:speed reducer connected thereto.for
rotating the: crank, and means.connecting: the
crankiwith. the lever remotely-from the.column
whereby rotation of the crank.slowly oscillates
the:lever.and effects further tilting of:the jaws
and intermittent gripping of the column thereby
for slowly and’substantially-continuously moving
the frame vertically relative:to the column dur=
ihg the. cycle of oscillation: of- the lever;. said
lever, push arms and means resiliently urging
the jaws into tilted engagement with the column
cooperating to effect related gripping engage-
ment of the column by the jaws and maintain
at least one jaw in gripping engagement with
the column at all times to act as a fulerum for
the lever, said fulerum being in a vertical plane
spaced from the pivotal mounting of the lever
on the frame whereby oscillatory movement of
the lever effects vertical movement of the frame.

2. In a jack for progressively raising concrete
forms during pouring and setting of concrete
therein, a frame adapted to be secured to the
walls of the form, a rod supported in the con-
crete in said form and extending upwardly
through the upper portion of the frame, a tubu-
lar guide mounted in the upper portion of the
frame and adapted to sleeve over the rod, a lever
extending rearwardly from the guide tube and
having spaced arms straddling same, means piv-
otally: mounting the arms of the lever adjacent
the upper portion of the frame for oscillation of
the lever about a horizontal axis extending sub-
stantially through the vertical center of the rod,
vertically spaced upper and lower jaws having
oval apertures sleeved on the rod below the lever
arms and adapted to grip said rod in response to
tilting of said jaws, a push arm spaced rear-
wardly from the rod and having ends seating on
the lever and upper jaw, a push arm spaced for-
wardly of the rod and having ends seating on
the lever and lower jaw, means resiliently urging
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the push-arm ends into seating engagement with
the lever and jaws, the lever engaging portions
of: the push.arms having greater spacing:irom
the:rod-than the-jaw. engaging portions, springs
having- ends: connected ‘to.the frame and other
ends:connected - to.the forward end of the upper
jaw-:and: rearward:-end of  the-lower jaw for re-
siliently: urging the forward:end of: the upper
jaw:and rearward end:of .the lower.jaw upwardly
toctiltsaid jaws about.therends. of the respective
push-arms:engaged therewith and-into tilted en-
gagement : with the-rod; a crank; a motor and
speed’reducer connected thereto for rotating the
crank, and means:connecting the crank with the
lever:remotely-of the rod whereby rotation of the
crank'slowly. oscillates the lever-and effects tilting
ofithe jaws-and-intermittent gripping of the rod
thereby:for:slowly and substantially continuously
moving; the: frame :vertically relative to the rod
during:the:eycle: of- oscillation of. the lever, the
spacing of the-push arms: from the rod and the
size: of: the-oval .apertures in the jaws relative to
the;rod effecting. a simultaneous gripping of the
rod by both jaws during two intervals of each ro-
tation.of the:crank- to eliminate any downward
movement.of the frame and form relative to the
rod, said:lever, push-arms and means resiliently
urging;the:jaws:into -tilted. engagement with the
rod; cooperating- to maintain at least one of the
jaws/in gripping.engagement with the rod at all
times-to:act as:-a-fulerum.for. the lever, said ful-
crum-being: in. a: vertical plane spaced from the
pivotal: mounting. of the lever on the frame
whereby:-oscillation  of . the. lever effects vertical
movement-of:the frame and form.

3. In:combination, & concrete form, a plurality
of- frames- spaced - along. the: form and adapted
to.be.secured to:the walls of the form, a plurality
of- spaced.columns-supported-in the concrete in
said: form. and. extending.- upwardly therefrom,
each .of said: frames having:one of said -columns
extending. through - the. upper- portion thereof, a
jack-on-each-of the frames; said jacks each hav-
ing a pair of jaws sleeved on the column and
adapted to grip said column in response to tilt-
ing of said jaws, operating mechanism on each
of the frames for tilting the jaws of the respec-
tive jacks and maintain at least one jaw on each
jack in gripping engagement with the respective
column at all times to effect slow substantially
continuous upward movement of the respective
frames relative to the column, g liquid receptacle
mounted on a column and adapted for independ-
ent vertical movement relative thereto, a float
actuated control on each frame for controlling
operation of the respective jack operating mech-
anisms, and a liquid supply pipe common to all
of said float actuated controls and communi-
cating with the liquid receptacle for flow of liquid
to said float actuated controls, all of said float
actuated controls being level whereby raising of
the liquid receptacle raises the liquid level in each
of said float actuated controls effecting simul-
taneous operation of the respective jack operat-
ing mechanisms for substantial equal vertical
movement. of all of the frames and form portions
relative to the columns, said float actuated con-
trols stopping operation of the jack operating
mechanisms when the vertical movement of the
respective frame corresponds to the amount the
liquid receptacle was raised, each of said controls
operating independently of the others whereby
the respective jack operating mechanism stops

* only when that portion of the form is level re-

73

gardless of the respective speed of vertical move-
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ment theréof relative to the other frames and
portions of the form.

4. In combination, a concrete form, a plurality
of frames spaced along the form and adapted to
be secured to the walls of the form, a plurality of
spaced columns supported in the concrete in
said forms and extending upwardly therefrom,
each of said frames having one of said columns
extending through the upper portion thereof,
levers pivotally mounted on each of the frames
adjacent the upper portion thereof for oscilla-
tion about the horizontal axes extending sub-
stantially through the vertical center of the re-
spective columns, said levers extending rear-
wardly from the respective columns, vertically
spaced upper and lower jaws sleeved on the re-
spective columns below the respective lever
arms and adapted to grip said columns in
response to tilting of the jaws, push arms spaced
rearwardly from the respective columns and
having ends seating on the lever and one of
the respective jaws, push arms spaced for-
wardly of the respective columns and having
ends seating on the respective levers and other
jaws, means resiliently urging the push arm ends
into seating engagement with the lever and jaws,
means on the frames for resiliently urging the
jaws upwardly to tilt same about the ends of the
respective push arms engaged therewith and into
tilted engagement with the respective column, a
motor and speed reducer adjacent each of the
frames, cranks driven by said speed reducer,
means connecting the respective cranks with the
respective levers remotely of the respective col-
umns whereby rotation of the cranks oscillates
the levers and effects further tilting of the jaws
and intermittent gripping of the columns thereby
for slowly and substantially continuously moving
the frames vertically relative to the columns dur-
ing the cycle of oscillation of the levers, a liquid
receptacle on one of the columns and adapted for
independent vertical movement thereon, float
chambers on each of the frames, means connect-
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ing -the liquid receptacle with each. of the float
chambers for fiow of liquid thereto, a switch for
each of the motors for controlling supply of elec-
tric current thereto for operating said motors,
floats in the respective float chambers and re-
sponsive to the level of the liquid therein for
actuating the respective switches, and means for
adjustably mounting the float chambers on the
respective frames whereby all of the floats are
on the same level and raising of the liquid re-
ceptacle will raise the.level of liquid-in the float
chamber to operate the respective switches to
energize the motors for simultaneous movement
of the frames vertically relative to the columns,
the vertical movement of the frames causing a
receding of the level of liquid in the respective
float chambers whereby the respective switches
are independently actuated to stop the respective
motors and the vertical movement of the frames
when said vertical movement of each of said
frames corresponds to the amount the liquid re-
ceptacle was raised.

JOHN M. JACK.
GORDON H. WEBB.
LOUIS H. JEFFERSON.
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