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3,324,775 
METHOD AND MEANS FOR SEALING 

PAVEMENT GRQOVES 
Alfred F. Crone, Williamsviiie, N.Y., assigns: to Acme 

Highway l’roducts Corporation, Buifalo, N.Y. 
Filed Apr. 22, 1963, Ser. No. 274,661 

10 Claims. (Cl. 94-22) 

This invention relates to methods and means for seal~ 
ing grooves in pavements. 

Grooves are provided in pavements at intervals length 
wise thereof between pavement slabs to take care of ex 
pansion and contraction of the material of which the 
pavement is made. Grooves are also provided in pave 
ments which are more than one lane in width, in which 
case the grooves are formed lengthwise of the pavement 
between adjacent lanes. These grooves must be sealed to 
prevent Water and other liquids and solid materials from 
passing into the grooves, and in some cases from passing 
through the grooves under the pavement. The preferred 
means for sealing these grooves is by means of hollow, 
elastomer strips which can be compressed when the 
groove is contracted, due to expansion of the pavement 
and which will also expand to continue to seal the groove 
when the same is explained. ‘ 

It is one object of this invention to provide a method 
and means for facilitating the insertion of elastomeric 
strips into pavements to seal grooves in the same. 

Another object is to facilitate the installing of seals in 
pavements by ?rst contracting the seals by exhausting air 
from the interior thereof, and then expanding the same 
into their normal Widths. 

further object is to facilitate handling of hollow seals 
from the interior of which the air is exhausted to con 
tract the width of the seals so that they can be readily 
?exed and installed and then to admit air to the seals 
for enabling the same to take their normal positions. 

It is also an object of this invention to install de?ated 
seals in concrete road material while the same is in plas 
tic condition, and later to expand these seals by admitting 
air into them to seal grooves in the pavement. 
A further object is to facilitate the correct installing 

of the seal in a pavement with the top edge thereof slight 
ly below the surface of the pavement, by placing a remov 
able cap on the seal which can extend ?ush with the 
pavement surface and which extends above the seal su?i 
ciently so that when removed the top of the seal will be 
located at the correct distance below the pavement 
surface. 

In the accompanying drawings: 
FIG. 1 is a transverse, sectional view on a part of a 

pavement having a joint support arranged in the pave 
ment and having a seal embodying this invention mounted 
thereon. 
FIG. 2 is a transverse section of a seal when in normal 

position. 
FIG. 3 is a similar transverse section of a seal when 

de?ated. 
FIG. 4 is an elevation, partly in section, on line 4-4, 

FIG. 1 of the construction shown in FIG. 1. 
FIG. 5 is a top plan view of the seal removed from 

the joint support. 
FIG. 6 is a sectional elevation on a reduced scale of 

the joint support shown in FIG. 1, showing the ends of 
the de?ated seal extending upwardly in position to be 
placed down at the edges of the pavement. 
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FIG. 7 is a similar view showing the ends of the seal 

positioned to extend downwardly at the sides of the pave 
ment strip. 
FIG. 8 is a similar view showing the ends of these 

strips in correct position and showing the seal with the 
rigid cap strip removed therefrom. 
FIG. 9 is a fragmentary, sectional view on an enlarged 

scale in line 9-9, FIG. 7. 
FIG. 10 is an enlarged, fragmentary section on line 

10-10, FIG. 8. 
FIG. 11 is a section of a pavement having a seal em 

bodying this invention arranged in a groove of the pave 
ment. 

FIG. 12 is a section of the seal employed in FIG. 11 
after air has been admitted to the interior thereof. 

FIG. 13 is a similar view of the seal when air is ex 
hausted from the same. 

FIG. 14 shows a length of the seal formed into a roll to 
facilitate transportation and handling. 

FIG. 15 is a section of the longitudinal groove in a 
highway showing the manner of connecting two ends of 
adjoining sealing strips. 
FIG. 16 shows means for alining the two adjacent ends 

of the seal. 
FIG. 17 shows a seal pressed downwardly into a 

groove. 
FIG. 18 is a top plan view of the seal shown in FIG. 17. 
My improved seal is an extended, elastomeric com 

position provided with air passages or channels extending 
lengthwise of the seal. This seal may ‘be of different 
shapes, that shown in FIGS. 1-10 having side walls 20, a 
top wall 21 which is recessed or of shallow, V-s-hape, and 
inclined bottom walls 22 extending upwardly toward the 
longitudinal center of the seal. The walls 20 and 27 which 
extend substantially parallel vertically to the walls of the 
groove are not materially changed in dimensions, so that 
only the width of the seal is changed by in?ation or de?a 
tion of the seal, the height remaining the same. The par 
ticular seal shown in FIGS. 1-3 is provided with a cen 
tral, upwardly extending groove 24 which enables the seal 
to straddle a metal supporting member 25. The seal is 
also provided with internal ribs or webs 28 which extend 
diagonally and which are formed integral with the sides 
of the seal and with the walls 27 which constitute a lon 
gitudinally divided central web and are intended to be 
secured to the supporting member 25 which may be pro 
vided to hold the seal in the desired position. These diag 
onally extending webs extend alternately in opposite di 
rections and form between them air spaces ‘30 which may 
‘be of triangular cross section. These diagonal webs also 
form triangular air spaces 31 between the webs and the 
upper wall 21, and similar triangular air spaces 32 are 
formed between the lower webs 28 and the bottom walls 
22 of the seal. It will be readily seen by comparing FIG. 
2 with FIG. 3 that when the air is exhausted out of these 
air spaces of the seal, the diagonal webs will fold them 
selves within the triangular spaces so as to greatly reduce 
the width of the seal. When air is admitted into the seal, 
then the diagonal webs, because of their resilience, will 
assume their original positions in which they push the 
side walls outwardly into their original positions. The seal 
will then return to the cross sectional shape shown in 
FIG. 2. The upper and lower walls 21 and 22 cooperate 
with the diagonals to force the side walls of the seal out 
wardly. It will also be noted that when the air is evacu 
ated from the seal there is substantially no difference in 
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the vertical dimension of the seal. Consequently’ when 
the de?ated seal is installed in a highway, then when air 
is admitted to the seal the top wall will not move to a 
higher elevation then when de?ated. This is due to the 
fact that the upper wall 21, when the seal is de?ated or 
compressed, is free to enter into the air spaces 31 shown 
in FIG. 3. This is an important feature since the seal 
when installed in a highway should ‘be located below the 
upper surface of the same and no parts thereof should 
extend above the surface of the highway whereby the seal 
might be cut by plows or other highway devices used in 
clearing the highway, or damaged by heavy vehicles 
passing over the same. 
The seal shown in FIGS. 12 and 13 is very similar to 

the one shown in FIGS. 2 and 3 except that in FIGS. 12 
and 13 it does not have a central groove 24 which receives 
the supporting member 25. This seal is particularly 
adapted to be placed in grooves in the pavement, such as 
grooves for example that extend lengthwise of the pave 
ment rbetween two lanes thereof, in which case the seal is 
inserted into the groove which has been formed by 
cutting or otherwise. This seal has side walls 40, top and 
bottom Walls 41 and 42 and is provided with diagonally , 
extending ribs 43 and 44 extending in opposite directions, 
and a central web 45. As a result of this construction 
there are formed triangular air passages 47, 48 and 49 at 
opposite sides of the control web 45, and it will be noted 
by referring to FIG. 13 that the diagonal webs 43 and 44 
when the seal is compressed, [by evacuating air therefrom, 
or by expansion of the pavement, ?t into the triangular 
spaces in the seal. The bot-tom wall 42 is also folded up 
wardly to occupy part of the lower passage 47. While the 
seal is primarily intended for use in longitudinal pave 
ment joints, it can of course also be used in transverse 
grooves formed in the pavement. 

There are many uses to which this seal can be put by 
?rst exhausting air from the interior thereof. This de?at 
ing of the seal greatly reduces the width of the same so 
that it can be very easily inserted into a pavement. If the 
pavement has grooves formed therein, the narrow seal can 
be easily inserted into a groove of normal size without re 

10 

30 

quiring pressure or vibration on the same to force it into . 
the groove. It will also be noted in referring to FIG. 14 
that the seal, because of its reduced Width, can be rolled 
lengthwise into a coil 53 as shown in FIG. 14, which, be 
cause of its compact form can be more readily trans 
ported and stored. The removal of air from the interior of 
the seal may be elfected in any usual or suitable manner, 
for example, by means of pumps, or one edge of the seal 
is ?rst closed in any suitable manner and the seal can be 
passed lengthwise between two pressure rollers which 
force the air out of the seal. The other end of the seal 
can be similarly closed in any wall known manner so that 
the seal will remain in de?ated condition for as long as 
desired. 
When the seal is inserted into a preformed groove in 

the pavement, as shown in FIG. 11, the width of the seal 
when expanded without being con?ned in a groove, must 
always be greater than the maximum width of the groove, 
so that when con?ned in a groove the seal walls will press 
against the walls of the groove and thus form liquid-tight 
contact with the groove walls. However, if desired, the 
opposite walls 55 of the groove may be coated with a 
suitable adhesive which securely cements the opposite side 
walls of the seal to the side walls of the groove. Conse 
quently, when contraction of the slabs of pavement ma 
terially widens the groove, the side walls of the seal will 
very positively adhere to the side walls of the groove, not 
only by expansion of the seal due to its resilience but also 
due to the pulling of the side walls of the seal outwardly 
due to adhesion of the seal sides to the groove walls. 

Since it is desirable to position the seal in trans-. 
verse grooves with the upper end thereof slightly below 
the surface on the highway, I have provided a removable 
cap formed to ?t over the top of the seal. This cap 60 
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is of inverted U-shape and is made of rigid material 
such, for example, as metal or of a hard, plastic com 
position, and is formed to cover the upper part of the 
seal, as shown. The cap is also preferably provided with 
upwardly extending ribs 61 and .this cap is so propor 
tioned that when it rests on the top of the seal, the seal 
will be correctly located if the ribs 61 are ?ush with the 
surface of the highway. In ?nishing the concrete of the 
highway, the top surface of the same may be leveled ' 
with the upper edges of the ribs 61, as shown, whereupon 
the cap is removed, leaving the seal below it in the 
correct relation to the surface of the pavement. After 
the cap has been removed the seal will then expand into 
the space formerly occupied by the cap, FIG. 10, and 
the edges of the highway slabs at opposite sides of the 
groove may be manually rounded as shown at 62, to 
reduce the chance of spalling of the pavement at these 
edges. However, since the ribs 61 extend to the upper 
surface of the pavement, the cap can be pulled upward 
ly out of the pavement without breaking the edges of 
the pavement slabs at the edges of the groove. 
When the seal is applied crosswise of the highway it 

is of course also desirable to seal the side edges of the 
pavement lane across which the seal extends, and when 
using de?ated seals as described, this can be readily 
effected because of the ?exibility of the de?ated seal, 
which permits it to be bent crosswise as well as length 
wise. 

In FIGS. 6-8 I have shown how the seal at the edges 
of the highway lane may be formed to extend along the 
edges of the lane. In the lane in the construction shown 
in FIGS. 6 ‘and 7, concrete is poured between two forms 
65 of usual construction and the seal is made of su?icient 
length so that the two ends 66 of the same extend beyond 
the edges of the pavement lane .to a length approximately 
equal to the depth or thickness of the lane. Initially the 
ends 66 of the seal will consequently extend upwardly 
above the form 65, as shown in FIG. 6. These ends may 
then be bent or ?exed to extend downwardly adjacent 
to the form 65. For example, the end 66 of the seal may 
be grasped between gripping devices similar to pliers 
having jaws and turned through approximately 180 de 
grees so that the ends of the seal will extend downward 
ly from the top of the pavement lane along the sides 
of the forms 65, whereupon the jaws of the pliers or 
gripping device may release the seal ends and then be 
drawn upwardly, thus leaving the ends of the seal extend 
ing downwardly across the side edges of the lane. When 
the seal, including the ends, is thus in ?nal position and 
the forms 65 removed, the cap 60 is then removed from 
the seal and the closed ends of the seal may be punctured 
or cut in any desired manner to admit air into the same 
so that the seal can expand into the position shown in 
FIG. 8. The positioning of the seal ends in this manner 
forms grooves in the side edges of the pavement lane 
which are continuations of the groove in the upper sur 
face of the pavement. In this position of the seal, the 
main or body portion of the seal prevents liquids or other 
foreign material from entering the groove on top of the 
highway, and the downwardly extending ends of the 
seal prevent liquids or other material from entering the 
grooves formed at the side edges of the pavement lane. 

In the construction shown in FIGS. 1—10, the seal is 
mounted on a supporting member 25 which is in the form 
of a longitudinal strip of sheet metal, the upper portion 
of which extends into the slot 24 of the seal. This strip 
provides rigidity to the seal so that it can be more easily 
handled, and this supporting strip may be mounted on 
the center plate 70 of a highway joint in any suitable 
manner, for example, by means of spring clamps 71 hav 
ing parts which grasp the upper portion of the center 
plate 70, other parts which grasp the lower portion of 
the supporting strip. The center plate may be mounted 
on any usual joint supports including .two slabs 73 and 
74 of a concrete highway. These joint supports are 
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arranged at intervals crosswise of the highway and sup 
port the center plate which extends crosswise of the 
highway. The joint support in the particular construc 
tion shown has a pair of curved legs 75 and 76 which 
rest on the subgrade 77 and support the center plate in 
the desired position to form a plane of weakness cross 
wise of the pavement between two slabs. The center 
plate and the seal support 25 consequently support the 
seal securely in the desired position above the subgrade, 
and the top surface of the highway is formed to extend 
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to the top edges of the ribs 61. The edges of the groove 
may be rounded or edged as shown at 62, FIG. 10 if 
desired. After the concrete has hardened the cap 60 may 
then be removed from the seal, whereupon air may be 
admitted to the seal. 

Other means of course may be provided for mounting 
the seal on the center plate. For example, a groove-form 
ing member may be mounted on the center plate to ex 
tend into close proximity to the upper surface of the 
pavement and after the concrete has become slightly 
set, this groove-forming member may be pulled upwardly 
out of the pavement, thus forming a groove, whereupon 
the seal with its supporting member 25 may be posi 
tioned on the center plate, for example, with the aid of 
the clamps 71. 
The seal as has been described may be positioned in 

ready-formed grooves in .the pavement, extending either 
crosswise of the pavement or lengthwise between two lanes 
of the pavement. 
FIGS. 15-18 show the seal as it may be applied to a 

groove 80 extending lengthwise of the highway between 
two lanes. Long lengths 81 and 82 of the seal from which 
air has been evacuated may be installed in the groove 
80 and positioned in the desired relation to the upper 
surfaces thereof in any manner, for example, by means 
of a suitable gage. When the seal is not of sui?cient 
length to ?ll a groove, a splice can be made between two 
adjacent ends of seals. As shown in FIG. 15, these ends 
83 of the seal are brought upwardly out of the groove 
and may then be joined in any desired manner. The 
ends 83 of the seal may be cut to admit air into both 
lengths of the seal. Short strips of a plastic material or 
other rigid material 85 may be ?tted into the longitudinal 
spaces 87 of both ends of the seal so as to hold the two 
ends in correct alinement, whereupon the joint between 
the ends of the seals may be tightly closed to prevent 
water or other foreign material from entering the seal. 
The ends of the seal are then pressed into the groove 
80. as shown in FIGS. 17 and 18. 

It will be understood that various changes in the de 
tails, materials and arrangements of parts which have 
been herein described and illustrated in order to explain 
the nature of the invention may be made by those skilled 
in the art within the principle and scope of the invention 
as expressed in the appended claims. 

I claim: 
1. A method of positioning a hollow elastomeric seal 

ing strip in a pavement, comprising the steps of 
de?ating the strip iby removing air from the interior 

thereof, 
positioning the strip in the pavement while the paving 

material is in ?uid condition, 
permitting the paving material to harden and then ad 

mitting air to the interior of the sealing strip after 
the paving material has hardened to expand the strip 
laterally due to the inherent resilience of the ma 
terial of the strip. 

2. A method according to claim 1 and including the 
steps of positioning a rigid cap of substantially inverted 
U-shaped cross section lengthwise on the upper edge of 
said de?ated sealing strip to straddle the same and main 
taining said cap on said seal while said seal is being posi 
tioned in the pavement, 

and removing said cap before air is admitted to said 
seal strip. 

15 

25 

30 

35 

45 

50 

55 

60 

65 

70 

75 

6 
3. A sealing strip for use in a pavement groove, said 

strip being of elastomeric material and having an air pas 
sage extending lengthwise of said strip, and having a sub 
stantially ?at ribs, 

said strip having side walls extending vertically sub 
stantially parallel to the walls of the groove and a 
top wall extending downwardly into said air passage 
and being de?atable by removing said air from said 
passages to decrease the width of the strip when in 
serted into a pavement, without changing its height, 

said strip being expandable iby its own resilience when 
air is admitted into the same to seal a groove in the 
pavement by urging said sides of the sealing strip 
against the sides of the groove. 

4. A method of positioning hollow elastomeric seal 
ing strips end to end in a pavement groove, comprising 

the steps of sealing said strips to exclude air therefrom, 
removing air from said strips, 
then positioning the strips end to end in the groove 

with their ends extending above the surface or" the 
groove, 

then admitting air to said strips to expand the same by 
their own resilience, 

positioning said ends into alinement and abutting re 
lation to each other, 

sealing said ends to exclude water and other foreign 
material, 

and then positioning said ends in the groove. 
5. A method according to claim 4 and including the 

step of inserting a rigid strip of material into the end por 
tions of said hollow seals to aline them. 

6. A sealing strip for use in a pavement groove, 
said strip being of elastomeric material and having air 

passages extending lengthwise in the strip, 
said strip being de?atable by removing air from said 

air passages to decrease the width of the strip for 
insertion into a pavement groove, 

said strip having substantially ?at sides, 
an internal structure of elastomeric material includ 

ing a central web, 
and ribs of elastomeric material extending diagonally 

in opposite directions from the central web to said 
sides, 

some of said ribs extending diagonally upwardly from 
said central web and terminating at their upper ends 
in said side walls, 

and other ribs extending diagonally downward from 
said central web and terminating at their lower ends 
in said walls, 

said downwardly extending ribs acting through said 
side walls and opposing downward movement of 
said sealing strip in a groove when said strip has 
been expanded ‘by the admission of air thereinto. 

7. A sealing strip according to claim 6 and including a 
top wall converging downwardly from the upper parts of 
said side walls and connected with the upper end of said 
central web. 

8. A sealing strip according to claim 6 and including 
a center plate of a road joint and a supporting member 
of rigid material arranged above and secured to said 
center plate, 

said central web of said strip having a slot extending 
lengthwise and upwardly in the same for receiving 
said supporting member of rigid material extending 
upwardly into said slot and arranged above and sub 
stantially parallel to said center plate. 

9. A sealing strip according to claim 8 and including 
means in said slot which adhesively secures said support 
ing member in ?xed relation to said strip. 

10. A sealing strip according to claim 8 and including 
attaching means on the lower part of said supporting 
member for mounting said supporting member on said 
center plate. 
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