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3,290,842 As shown in FIG. 3, the elements 13, 14 and 15 have 

DESTANCE PECE FOR CONCRETE 
REINFORCNG RODS 

Arders Berai Aberg, f; S. Kvaravagen, Kinten, Sweden 
Filed Dec. 2, 1963, Ser. No. 328,781 

9 Chains. (C. 52-309) 
This application is a continuation-in-part of my co 

pending application, Serial No. 778,348, filed December 
5, 1958, and now abandoned. 
This invention relates to improved distance pieces for 

concrete reinforcing rods. The purpose of such distance 
pieces or "chairs,” as they are sometimes called in the 
trade, is to maintain horizontally disposed reinforcing 
rods at a predetermined distance from the form when 
pouring floors, slabs and the like, this distance being 
called the “cover.' 

It is an object of my invention to provide a chair 
which can be firmly attached to a rod and which co 
operates with the rod to provide a stable support there 
for, so that the chair and rod assembly is able to withstand 
the forces encountered in normal usage, such as in pour 
ing, or in tamping, or in men walking on the rod, or in the 
placing of other rods on the first mentioned rods cross 
WS. 

Another object is to provide a chair which is easily 
applied, as by a snap-on type of operation, and also a 
chair which is of light weight and small bulk, is non 
bleeding, and which provides negligible exposure area 
(FIG. 10) after the form has been removed, and which 
avoids form penetration (FIG. 12). 
The criteria of a stable support for the rod is that the 

chair must have both transverse and axial stability. Ac 
cording to my invention, my improved chair provides that 
which I call grip stabilizing for axial stability and base 
stabilizing for transverse stability. 

Other objects, features and advantages will become 
apparent as the description proceeds. 
With reference now to the drawings in which like ref 

erence numerals designate like parts: 
FIG. 1 is a perspective view of a preferred embodi 

ment of my invention as applied to a reinforcing rod 
and in which the arms are stressed. 
FIG. 2 is a side elevation thereof; 
FIG. 3 is an end view; 
FIG. 4 is a perspective view showing a modification; 
FIG. 5 is an enlarged view, similar to FIG. 2, but 

showing the arms in their unstressed position, and show 
ing a stressed position in dotted lines; 

FIG. 6 is a plan view of FIG. 2 without the rod, 
identifying the terminology used herein; and 

FIGS. 7 to 16 are largely self-explanatory diagrams 
illustrating pictorially the meaning of certain terms used 
herein. The curved arrow in FIGS. 7 and 8 represents 
the stability or resistance of the chair to tipping under 
external horizontal forces, as indicated by the straight 
arrow. FIG. 15 is a bottom view of FIG. 11 after re 
moval of the form; and 
FIG. 17 is an elevation showing a further modification. 
In FIGS. 1 and 3, the distance piece or chair comprises 

a base part 2 having a pair of curved arms 3 and 4 
which are molded integrally with the base part 2 from a 
suitable synthetic resin, such as nylon. 

These arms 3 and 4 provide a recess E8, adapted to 
receive a reinforcing rod . The upper ends of the arms 
3 and 4 are provided with cam portions 5 and 6 to 
facilitate the insertion of the reinforcing rod between 
the arms, and into the recess 18. 
The base part 2 has an upper rod supporting surface 

15, and the arms 3 and 4 are provided with inwardly 
projecting rod contacting portions 13 and 14. The lower 
arm portions 19, 20 are preferably upwardly tapered. 

5 

O 

5 

20 

25 

30. 

35 

40 

45 

50 

55 

60 

65 

70 

a substantial length in the axial direction of the rod 
which in some instances may approach in magnitude 
the diameter of the rod. 

In FIG. 5 the solid line position of the arms 3, 4 
is the relaxed position, and the dotted line position is 
the stressed position after a rod 1 has been inserted. The 
vectors 21 represent the force developed by the resilience 
of the arms, and the vector 22 is the reaction of the 
rod supporting surface 15. The rod engaging portions 
23 and 14, engage the rod E at about the 45 point; the 
exact position varies with the rod size. The fact the 
arms 3 and 4 are curved so as to provide a recess 18 of 
which the width w is greater than the height h causes the 
direction of the vectors 21 to have a greater vertical com 
ponent than would otherwise be the case. 
The fact that the arms 3 and 4 are upwardly tapered 

over at least a portion of their length elevates the effec 
tive center of flexure above the point 23 to a point along 
the locus line 24. The point 23 represents the approxi 

- mate center of flexure if the arms were of uniform 
cross-section throughout their length. The tapering con 
struction further increases the vertical force component, 
with the result that the gripping forces involved are suffi 
cient to provide the required axial stability. Further 
more, this superior gripping characteristic is obtained 
with rods of different diameters. 

It can be. pointed out that grip stabilizing can be ob 
tained only when the chair is fabricated from a syn 
thetic resin; metals do not have the elastic properties 
which provide the proper combination of stress and flex 
ural deformation, which result in the development of a 
substantial gripping force which is not materially affected 
by variations in rod diameter within the relatively large 
tolerances encountered in the manufacture of reinforcing 
rods. Furthermore, according to my invention a given 
chair provides grip stabilizing for a range of rod sizes, 
as will be apparent from FIG. 5. 

I am enabled to obtain grip stabilizing by providing 
first, an arm which is integrally molded with the base por 
tion, secondly, by making the arm of substantial thick 
ness in the radial direction of the rod, and third by taper 
ing the arm thickness so that the effective center of flex 
lure is elevated to a point such that the force 21 is ex 
erted in substantially the 45 direction from the ver 
tical. 

In the FIG. 4 embodiment, a single arm 3' is pro 
vided which enables me to carry out the foregoing prin 
ciples to an even greater degree. Here, the rod contacting 
portion 13' exerts a force in the direction 21' which has 
a greater vertical component, and the effective center of 
fiexure lies approximately along the line 24'. The greater 
length of arm 3' provides a tapering portion 9' of greater 
length so that the elevation of the effective center of flex 
ure above the plane of the rod supporting surface 5' 
is more accentuated, 

In the arrangement of the type described it will there 
fore be seen that the chairs cooperate with the rod 1 to 
form in essence a rigid structural assembly which is 
stable with respect to axially directed forces, even though 
the chair provides only line contact (FIG. 11) with the 
form. - 

In such an arrangement, it is possible to obtain trans 
verse stability by the configuration of the base without 
running into the disadvantage of large exposure area. 
As shown in FIGS. 1 to 3, the base part 2 has down 

wardly tapering walls 8, 9 terminating in transversely 
spaced abutments 6 and 17, each of which provide line 
contact with the form. In the particular arrangement 
shown, the downwardly tapering base portion 2 ter 
minates in a single transversely oriented form abutting 
port 7 which is relatively narrow in the axial direction 
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to provide substantially line contact with the form. The 
transverse dimension of the form abutting portion 7 is 
greater than the rod diameter and is sufficiently great With 
respect to the cover distance d over rod weight as to 
impart transverse stability with respect to normally en 
countered forces. The cover distance d is the distance 
between the rod supporting surface 15 and the form abut 
ting portion 7. 

Obviously, the shape of the base part 2 can be varied 
from those shown in the drawings. All that is essen 
tial is that the base part 2 of the distance piece shall 
have a rod supporting surface or line i5 for engagement 
by the reinforcing rod when inserted in the particular 
gripping means shown herein, and at least two abutments 
16 and 17 which are spaced from each other in the 
transverse direction, each of which provides substantially 
line contact with the form. 

Thus, according to my invention, axial stability is ob 
tained by the gripping arrangement, and transverse sta 
bility is provided by the base configuration, and the com 
bination of the two is obtained without increasing the 
exposure area above that negligible amount which is pro 
vided by line contact. 

In the FIG. 1 embodiment the base is provided with 
an additional form abutting portion 10 which is disposed 
parallel to the rod axis. In some instances, where the 
form abutting portion 7 is parallel to the grain of a 
wooden form, the likelihood of exposure is increased; the 
axially oriented portions E0 in such instances prevent 
grain penetration without materially interfering with the 
transverse stability. Compare FIGS. 13 and 14. Since 
these parts 10 also provide line contact with the form, 
they provide negligible exposure area. 

In the particular arrangement shown, the portions 7 
and 10 are cross-shaped. With this shape, practically no 
part of the distance piece will be visible in the surface 
of the cast concrete. Furthermore, there will be no bleed 
ing at the surface because the synthetic resin does not 
rust or corrode. 
The characteristic of line contact which contributes 

to the object of the present invention is that a line has 
no width, and therefore line contact has a dimensionless 
characteristic, even though the base is extended in a 
direction perpendicular to what would be the width di 
mension were it not a nullity or negligible. Thus if the 
exposure has a dimensionless characteristic which renders 
it either negligible or a nullity with respect to one rec 
tangular coordinate, the exposure as a whole, being an 
area function, is either negligible or a nullity with re 
spect to both coordinates. The very important practical 
advantage of this feature is that in many, if not all, 
instances the tamping of the concrete causes a thin layer 
of the slurry to work its way beneath the tapering side 
surfaces 8, 9 and the form abutting portion 7 with the 
result that the distance piece itself is invisible after the 
form has been removed. Therefore, although it could 
be stated as a theoretical proposition that the difference 
between negligible width and absence of width (nullity) 
may depend upon the radius, within certain Small limits, 
of the form abutting portion 7 and also upon the deform 
ability of the spacer and of the form, from the practical 
viewpoint there is no difference due to the unexpected 
result of invisibility. 
FIG. 15 illustrates this principle with respect to the 

line contact shown in FIG. 11, and FIG. 16 illustrates 
it with respect to the cross shaped base contacting por 
tions 7, 12 of FIG. 1. The exposure area in each instance 
is negligible, or a nullity due to the dimensionless char 
acteristic of the line contact. 
As shown in FIG. 17, the gripping action may be 

improved where the surface of rod it is irregular by 
slitting the arms 3 and 4 at 25 to provide separate up 
wardly tapering finger portions 26 and 27, each of which 
exerts an independent gripping effect. Thus a firm grip 
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4. 
ping engagement of the rod is provided even though it is 
provided with embossings, as is sometimes the case. 
As a result of the foregoing, the distance pieces ac 

cording to my invention provide improved stability, and 
at the same time they damage neither the surface of con 
crete slab, nor the surface of the form. 
Due to their light weight and small bulk, a workman 

can carry several hundred small size distance pieces in 
his apron pocket, and due to the ease of application, 
they can be attached to the rods at the rate of several 
per minute, thus providing an exceedingly low labor 
cost of installation without sacrifice of stability. 

I claim: 
. A distance piece for holding concrete reinforcing 

rods at a predetermined distance from the form consist 
ing of an integral shaped body formed of a resilient syn 
thetic resin material, said body comprising a base part 
having a dimension in the vertical direction which de 
termines the desired cover, said body including an up 
Wardly facing rod supporting surface, gripping means 
extending from said base part and comprising a pair of 
curved resilient arms which, when in relaxed position, 
provide a recess having a greater width than height, said 
arms having inwardly extending rod engaging portions 
for exerting a downward force on a reinforcing rod to 
urge the same against said rod supporting surface so that 
the transverse median plane of said distance piece will 
be maintained perpendicular to the axis of the rod sup 
ported thereby to provide axial stability, said base part 
having form abutting portions which include two abut 
ments transversely spaced from each other on opposite 
sides of said rod axis, and each providing narrow line 
contact with said form. 

2. A distance piece as claimed in claim 1 in which 
Said arms include upwardly tapering portions at their 
lower parts. 

3. A distance piece as claimed in claim in which said 
rod engaging portions engage said rod at substantially 
the 45 points of said rod surface. 

4. A distance piece for holding concrete reinforcing 
rods at a predetermined distance from the form consist 
ing of an integral shaped body formed of a resilient syn 
thetic resin material, said body comprising a base part 
having a dimension in the vertical direction which deter 
mines the desired cover, said body including an upwardly 
facing rod supporting surface, resilient gripping means 
extending from said base part and cooperating therewith 
to provide, when in relaxed position, a recess having a 
greater Width than height, said gripping means including 
a curved resilient arm of substantial thickness and being 
upwardly tapering at its lower portion and including an 
integral rod engaging portion having freedom of move 
ment in a direction such that the vertical component of 
the force exerted by said rod contacting portion, when 
stressed by a rod located in said recess, is greater than 
the horizontal component thereof, the thickness dimension 
of Said base part in the axial direction being downwardly 
tapering, Said base part having at its lower end an elon 
gate form abutting portion which is of substantial length 
in the transverse direction to provide transverse stability 
for said rod and distance piece assembly, and which is 
relatively narrow in the axial direction and provides nar 
row line contact with said form. 

5. A distance piece for holding concrete reinforcing 
rods at a predetermined distance from the form consist 
ing of an integral shaped body formed of a resilient syn 
thetic resin material, said body comprising a base part 
having a dimension in the vertical direction which deter 
mines the desired cover, Said body including an upwardly 
facing rod Supporting Surface, gripping means extending 
from Said base part and comprising a pair of curved resi. 
ient arms which, when in relaxed position, provide a 
recess having a greater width than height for receiving 
rods of different diameters, said arms having inwardly ex 
tending rod engaging portions for exerting a downward 
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force on a reinforcing rod to urge the same against said 
rod Supporting surface so that the transverse median plane 
of said distance piece will be maintained perpendicular 
to the axis of the rod supported thereby to provide axial 
stability, the thickness dimension of said base part in 
the axial direction being downwardly tapering, said base 
part having at its lower end an elongate form abutting 
portion which is of substantial length in the transverse 
direction to provide transverse stability for said rod and 
distance piece assembly, and which is relatively narrow 
in the axial direction and provides narrow line contact 
with said form. 

6. A distance piece for holding concrete reinforcing 
rods at a predetermined distance from the form consist 
ing of an integral shaped body formed of a resilient syn 
thetic resin material, said body comprising a downwardly 
tapering solid base part having a dimension in the ver 
tical direction which determines the desired cover, said 
body including an upwardly facing rod supporting sur 
face, gripping means integrally formed with and extending 
upwardly from said base part and comprising a pair of 
curved resilient arms which, when in relaxed position, 
provide a recess having a greater width than height for 
receiving rods of different diameters, said arms having in 
wardly extending rod engaging portions for exerting a 
downward force on a reinforcing rod to urge the same 
against Said rod supporting surface so that the transverse 
median plane of said distance piece will be maintained 
perpendicular to the axis of the rod supported thereby 
to provide stability in the axial direction, the lower por 
tion of Said tapering base part being cross shaped and 
narrow and providing crossed line contact for abutting 
the form. 
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7. A distance piece as claimed in claim 6 in which said 

resilient arms terminate at their upper ends in upwardly 
diverging cam portions to facilitate the insertion of a re 
inforcing rod therebetween. 

8. A distance piece as claimed in claim 1 in which said 
arms are slit to provide for each arm a plurality of sep 
arate finger portions having upwardly tapering portions 
at their lower parts. 

9. A distance piece as claimed in claim 1 in which said 
arms are upwardly tapering at their lower portions, said 
inWardly extending rod engaging portions being located 
beyond said tapering portions and having freedom of 
movement in a direction substantially 45° from the ver 
tical, whereby rods of different diameter can be received 
within said recess and be resiliently engaged by said rod 
engaging portions, the force exerted by said rod engaging 
portions having a substantial vertical component. 
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