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This invention pertains to wall ties and hang 
erS for Concrete forms and removable inserts 
for Concrete structures, and more particularly 
to "Snap in' ties of which a portion is to be 
broken off within the concrete body and removed 5 
therefron, leaving a continuing portion of the 
tie permanently embedded therein. 

In the use of ties and hangers in concrete 
Structures, it is now more or less common to string 
upon the ties, adjacent to the form walls, short 
cones Or other form inserts to be temporarily 
embedded in the concrete structure. Such in 
SertS are Subsequently removed therefrom, leav 
ing cavities or recesses to be pointed or filled 
With concrete or other material to permanently 
seal the opening from which a portion of the tie 
or hanger has been removed. The cones, or other 
Shaped removable form bodies, are ordinarily of 
Cast metal or of Wood, but Sometimes comprise 
Stamped sheet metal cups. The breaking points 
of the "Snap in' ties or hangers are usually sub 
stantially coincident with or somewhat beyond 
the inner ends of Such inserts. The breakage 
and removal of the terminal portion of the ties, 
as heretofore performed, leaves the insert firmly 
enbedded in the concrete structure. 
Warious methods of extracting the embedded 

inserts have been devised. However, heretofore in 
each instance a Separate operation and the use 
of Special tools were necessitated. 
By the hereinafter described construction and 

node of Operation, the problem of removing the 
embedded insertS is Solved coincident With the 
detachment and removal of the terminal portions 
of the ties or hangers. In the present disclosure 
the ties serve duofunctionally as form ties and as 
insert extractors, whereby the act of removing 
the detached portions of the ties also effects 
Simultaneous removal of the inserts Without 
further operation and without the use of Special 
tools. 
The object of the invention is to improve the 

construction as well as the mode of removal of 
concrete form wall ties and hangers whereby they 
may not only be economically manufactured, but 
will be efficient in use, capable of being readily 
broken within the concrete body for removal of 
terminal portions thereof, and adapted upon re 
moval to leave cavities or recesses in the concrete 
body to receive bodies of sealing material. 
An important object of the invention is to pro 

wide means and method of quickly and ConVen 
iently extracting from a concrete body embedded 
form inserts by which surface cavities or recesses 
are produced. 
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A further object of the invention is to provide 
a duofunctional concrete form Wall tie and an 
insert extractor for removal of embedded inserts 
from the concrete structure. 
A further object of the invention is to provide 

an improved method of procedure for removal 
of embedded form inserts from concrete bodies 
simultaneously with the removal of terminal por 
tions of a related wall tie therefrom. 
A further object of the invention is to nate 

rially reduce the cost of construction and the 
labor necessary for finishing concrete structures 
after wrecking of the forms. 
A further object of the invention is to provide 

a Wall tie for concrete forms possessing the ad 
wantageous structural features and inherent 
meritorious characteristics herein mentioned, 
and to provide the steps of procedure and method 
of operation herein disclosed for removal of emi 
bedded inserts from a concrete body. 
With the above primary and other incidental 

objects in view, as will more fully appear in the 
specification, the invention intended to be pro 
tected by Letters Patent consists of the features 
of construction, the parts and combinations 
thereof, and the mode of operation, or their 
equivalents, as hereinafter described or illustrated 
in the accompanying drawing. 
In the drawing, wherein are shown preferred, 

but obviously not necessarily the only forms of 
embodiment of the invention, 

Fig. 1 is a transverse Sectional view of a COn 
crete form and a body of concrete therein, 
through which is shown extended a wall tie en 
bodying the present invention. 

Fig. 2 is a fragmentary Sectional view of a por 
tion of a concrete body, illustrating the removal 
of an insert member therefron. 

Fig. 3 is a perspective view of a portion of a 
wall tie and insert body before embedment in a 
concrete body. 

Fig. 4 is a similar view illustrating a modifi 
cation. 

Figs. 5, 6, and 7 are detail views illustrating 
different forms of fracture means and stop for 
nationS. 

Fig. 8 is a detail sectional view of a modified 
construction wherein the fracture point of the 
rod is within the insert member. 

Like parts are indicated by similar characters 
of reference through the several views. 

Referring to the drawing, - are the form 
walls of a concrete form which are supported in 
spaced parallel relation by upright struts 2-2, 



2 
outside of which are horizontally disposed Wales 
3-3. 

Extending transversely of the form structure is 
a wall tie comprising a rod 4, the opposite ends of 
which extend beyond the opposite form walls 
f-f and past the supporting struts 2 and through 
the Wales 3. The ends of the rod beyond the 
Wales are provided with heads 5, engaged by 
tightening wedges 6, which are Slotted and Strad 
dle the rod intermediate the heads 6 and the 
wales 3. The rod 4 thus connected with the 
form structure resists, in tension, any tendency 
of the walls to separate. 
Intermediate the form walls -l, the rod 4 is 

provided with stops or laterial enlargements 7, 
against which abut washers 8 strung upon the rod 
at the outer sides of the stops or enlargements. 
Also strung upon the rod 4 at the Outer sides 
of the stops 7 and washers 8, are conical inserts 
9, the smaller ends of which abut upon the 
washers 8 and the larger or base terminals of 
which abut upon the inner sides of the form 
walls f. These conical inserts, together with the 
limiting stops 7, initially comprise spacers which 
limit the approach of the form walls f toward 
each other and serve to maintain their pre 
determined spaced relation. The conical inserts 
9 are ordinarily of cast metal, or of Wood. They 
may, however, consist of cup shaped members 
formed from sheet metal. The particular ma 
terial or character of the inserts, and in fact the 
shape thereof is not material, so long as the shape 
thereof is such that they may be Subsequently 
Withdrawn from the concrete body. 

Intermediate the relatively Spaced StOps Or 
lateral enlargements of the rod 4 and preferably, 
but not necessarily, in close relation thereto the 
rod 4 is flattened at 9, which flattened portion is 
surrounded by a yoke or anchor arm l. Upon 
pouring a body of concrete intermediate the side 
walls i-, the rod 4 and its anchor arm fare 
enbedded therein. The medial portion of the 
rod is held against rotation by the flats 0 and 
anchor arms f. The insert members 9 also are 
embedded in the concrete with their base faces 
exposed conicident with the surface of the Con 
Crete. 
The flattened portions is define fracture points 

upon which the rod will fail under torsional 
strain. Such flattened intervals are preferably 
formed by distortion of the rod without remov 
ing any material thereof and without reducing its 
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tensile strength. However, for the present pur 
pose, the rod may be physically weakened at 
points which will fall in in Wardly spaced relation 
with the form walls , and hence in inwardly 
spaced relation with the side faces of the con 
Crete structure formed therebetween. Such 
weakening may be by notches 2, formed by re 
moval of rod material as shown in Figs. 4 and 6, 
or it may be achieved by locally heat treating 
the rod as at 3, Fig. 7 to afford a brittle Zone 
wherein the resistance of the rod to torsional 
strain is reduced, preferably however, without 
materially reducing the tensile strength of the 
tie. In either event, upon twisting the exposed 
end of the tie, after Wrecking the forms, the tie 
will fail and break at such fracture points in 
inwardly spaced relation from the face of the 
concrete body, thus freeing the exposed end of 
the tie for withdrawal from the concrete, leaving 
the medial porition thereof permanently em 
bedded in the concrete body. 
The stops 7 are located outwardly from the 

aforementioned fracture points, ), 2 or f3, and 

60 

70 

75 

2,870,174 
hence between such fracture points and the form 
walls when the tie is assembled therein. The 
stops 7 comprise lateral enlargements Which may 
be formed in various Ways as by SWedging, rolling 
or by a staking operation. As shown in Figs. 1, 
2, 3 and 5, such lateral enlargement ol' stop 7 
comprises an integral peripheral swell or convex 
bead entirely surrounding the rod. Such con 
figuration is quickly and economically produced 
by Swedging in a punch press. However, the 
same conformation may be made by rolling the 
rod under pressure. As an alternative method, 
illustrated in Figs. 4 and 6, the stop is formed 
by indenting the rod at 5 at peripherally spaced 
intervals whereby the intermediate segments of 
the rod are slightly expanded radially to afford 
an equivalent stop 7d. 
Such stops or lateral enlargements are located 

at the Outer sides of the fracture points, perfer 
ably, although not necessarily in close proximity 
thereto. The washers 8 are strung upon the 
extremities of the rod 4 beyond the stops and 
abut upon the stops 7. The inserts 9 are pref 
erably, although not necessarily, of conical form 
with their Smaller ends directed in Wardly and 
abutting upon the washers 8 against the resist 
ance of the stops 7. In any event, they are of 
such contour as to permit their subsequent with 
drawal from the concrete body. 
The form inserts 9 of whatever shape are of 

sufficient length to extend from the stops 4 to 
the adjacent form walls f upon which they abut 
and serve as spacers prior to pouring concrete 
into the form, to prevent the inward collapse of 
the form structure. 
Upon pouring the concrete into the form the 

inserts 9 become temporarily embedded therein 
and form cavities or recesses 9a, in the concrete 
body when they are subsequently removed there 
from. Thereafter, these cavities are filled with 
concrete or other sealing material by which the 
embedded portion of the tie rod is sealed within 
the concrete body. 
As before stated, the removal of such embedded 

inserts, subsequent to fracture and removal of the 
tie rod terminals, as heretofore practiced, has 
necessitated a separate operation and the use of 
special tools, which greatly increases the expense 
of construction. 

In the present instance, the fractilure points 
being inwardly disposed relative to the stops 
and the stops being beyond the inserts 9 which 
abut thereon, the terminal portion of the tie when 
detached by twisting becomes an insert extractor. 
By outward axial pull upon the detached terminal 
portion of the tie, previously broken at the frac 
ture point beyond the stop, the insert 9 is bodily 
withdrawn from the concrete body with the tie 
portion. Thus, operation of breaking and with 
drawing the terminal portions of the tie rods also 
simultaneously effect extraction of the mold in 
serts 9, leaving the cavities 9a to be pointed or 
filled without further operation. In a building 
construction wherein hundreds of thousands of 
such ties may be used, the elimination of extra 
insert removal operations results in a great sav 
ing of labor and expense. 

In the form of embodiment illustrated in Fig. 8, 
the fracture point is within the limits of the in 
Sert. The latter is counterbored at 6 to receive 
the abutment stop 7 and also that portion of the 
rod which contains the fracture point which is 
shown as a heat treated spot 3 but which may 
be a notch f2 or flat (). The overhang of the 
insert encloses the stop and fracture point and 
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facilitates the subsequent detachment of the rod 
terminal. 
From the above description it will be apparent 

that there is thus provided a device of the char 
acter described possessing the particular features 
of advantage before enumerated as desirable, but 
which obviously is susceptible of modification in 
its form, proportions, detail construction and ar 
rangement of parts Without departing from the 
principle involved or sacrificing any of its ad 
Wantages. 
While in order to comply with the statute, the 

in Vention has been described in language more 
or less Specific as to structural features, it is to 
be understood that the invention is not linited 
to the Specific features shown, but that the means 
and construction herein disclosed comprise the 
preferred form of Several modes of putting the 
invention into effect, and the invention is there 
fore claimed in any of its forms or modifications 
Within the legitimate and valid scope of the ap 
pended claims. 

Having thus described my invention, I claim: 
1. A tie rod for a concrete form including a 

rod, a stop thereon a fracture point on said rod 
at one side of the stop and a combined spacer 
and cavity form insert carried by Said rod Over 
hanging and enclosing the stop and fracture point 
and abutting the side of the stop opposite the 
fracture point, said combined spacer and insert 
being retractable from a concrete body in which 
the tie is embedded by breakage of the rod at the 
fracture point and retraction of the detached 
portion of the rod. 

2. A combined tie for a concrete form and an 
eXtractor of a cavity form insert embedded in a 
concrete body molded in the form including a rod, 
a recessed cavity for insert mounted thereon 
and a fracture point on the rod disposed inwardly 
beyond the point of engagement of the cavity 
form insert with the rod, the construction and 
arrangement being such that the fracture point 
On the rod lies Within the recess of the insert and 
breakage of the rod at the fracture point will free 
the detached portion of the rod and cavity form 
inset for unison withdrawal from the concrete 
body. 

3. A combined tie for a concrete form and ex 
tractor for a cavity form insert embedded in a 
body of concrete molded in the form including a 
rod, a fracture point thereon. So disposed as to be 
positioned in inwardly spaced relation with a form 
wall, and a cavity form insert embedded in the 
molded body of concrete enclosing the fracture 
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point of the rod and positioned to abut the inner 
side Wall of the form, said rod including a de 
tachable portion which when broken from the 
remainder thereof at the fracture point within 
the body of concrete molded in said form is en- . 
gageable with the insert for extracting the insert 
from the concrete body. 

4. A tie rod for a concrete form, including a 
rod, a stop So disposed thereon as to be in spaced 
relation with the side wall of a form structure 
in which the tie is incorporated, a recessed ta 
pered sleeve on said rod enclosing the stop and 
abutting the side of the form Wall, a fracture 
point on said rod to facilitate breakage of the 
rod after embedment in a body of concrete molded 
in the form, said fracture point being spaced a Way 
from the form wall a greater distance than the 
stop, and said stop being engageable with the 
tapered sleeve for extracting the tapered sleeve 
from the molded body of concrete after breakage 
of the rod at the fracture point. 

5. A tie for concrete forms, including a rod, a 
stop so positioned on the rod as to lie a substan 
tial distance within a body of concrete molded 
in the form, a weakened fracture point located 
at the inner side of the stop and an elongated 
cavity form insert loosely mounted on the rod 
in abutting relation with the stop at the Outer 
side thereof, the abutting end of the insert being 
at least radially coextensive with the stop, and 
within which the stop carrying portion of the 
rod is revoluble to break the rod at its fracture 
point for unison withdrawal from the concrete 
body of the cavity form insert and the said ter 
minal portion of the rod when detached. 

6. A form tie, including a rod, a fracture point 
positioned thereon. to lie a substantial distance 
within a body of concrete molded within the form, 
a stop on the rod at the outer side of the fracture 
point, a spacer sleeve of greater axial extent than 
its diameter loosely positioned upon the rod at the 
outer side of the stop and abutting at its inner 
end against said stop, the stop being of not 
greater radial extent than the abutting end of 

45 the sleeve for producing in a body of molded Con 
crete an enlarged bore of greater depth than its 
width and within which the stop carrying por 
tion of the rod is independently revoluble to ef 
fect breakage of the rod at its fracture point, 

50 whereupon the said sleeve may be extracted from 
the concrete body by withdrawal of the detached 
stop bearing portion of the rod with said stop in 
engaging relation with the inner end of the sleeve. 

ARTHUR, M. KINNINGER. 


