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This invention relates to methods and appa 
ratus for reconditioning roads and pavements 
and more particularly to a method and apparatus 
for moving displaced cement road slabs back to 
their original positions. 

It is the common practice to construct concrete 
roads - or pavements in two or more series of 
cement slabs varying from 7 to 14 feet in Width 
cast side by Side with their adjoining edges in 
contact with each other. The usual practice is 
to construct one slab, or a series of slabs, and, 
after the cement is sufficiently cured, to pour or 
construct the second slab or series of slabs against 
the first, using one edge of the first slab or series 
as a form against which one edge of the second 
Series is constructed. In a like manner, a third 
Series may be poured in contact with one edge of 
either of the first or second series, and such 
method is continued until the pavement or road 
way is of the desired width. 

After, the construction of Such a pavement or 
roadway, the subgrade or earth supporting one 
or more of the adjacent concrete slabs settles, 
thus resulting in the displacement of the slabs 
either vertically or horizontally, or both. Recent 
ly there have been developed several types of 
machines known variously as mud jacks, pave 
ment jacks, etc., which are adapted to correct 
vertical subsidences of the slabs by injecting mud 
through holes drilled through the slab, and such 
-operation may take place without interruption to 
traffic. On the roadway. The action of such a 
jack is similar to that which takes place in a 
common hydraulic jack, the slabs being raised by 
hydraulic action to their original position, the 
slab itself acting as the piston of the hydraulic 
jack. . . . . . . - - - - 

Until the development of the present invention, 
no method has been devised for correcting the 
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horizontal displacement of the slabs. In cases 
'where mud jacks and similar apparatus have 
been employed for raising a slab to its original 
position, there usually remains a substantial space 
between such slab and the adjacent slab at the 
side thereof. In Some Cases, the Spaces between 
the adjacent parallel slabs has been sufficiently 
wide to admit the entrance of the tires of small 
motor vehicles, and thus such spaces constitute a 
distinct danger. Accordingly, after a slab has 
been elevated to its normal vertical position, it 
has been the common practice to fill the space 
between the slabs. With some suitable material 
Such as asphalt, or tar, or the admixture of such 
materials with a mineral aggregate such as 
crushed limestone. The resulting repair removes 

the substantial danger present when an unfilled 
Space is left to exist between two adjacent slabs, 
but the repair itself is nearly always rough and 
unsightly and is dangerous to traffic. 
So far as I am aware, the only previously known 

method of correcting the condition referred to has 
been the removal of the displaced slab or slabs 
by the use of explosives or demolition tools and 
the replacement with a new slab or slabs con 
structed in the proper position. Obviously such 
a replacement of the slabs involves substantial 
expense. For example, the replacement of a slab 
90 feet long and 10 feet wide will cost in the 
neighborhood of $3.00 per square yard or $300.00 
for the replacement of the slab, plus the cost of 
the removal of the old slab, such cost being in the 
neighborhood of $30.00 and even more if the slab 
is reenforced. 
An important object of the present invention is 

to provide a simple, practical and inexpensive 
method for moving displaced slabs of a concrete 
pavement or roadway horizontally to restore 
them to their original positions. 
A further object is to provide a method of the 

character referred to wherein either or both of a 
pair of adjacent parallel slabs may be moved hori 
Zontally to bring their adjacent edges into con 
tact with each other and to return them to their 
Original positions with respect to the adjacent 
slabs. 
A further object is to provide a similar method 

which is operative for simultaneously moving two 
adjacent parallel slabs in one direction, when such 
slabs have both become displaced in either direc 
tion from their normal positions, to restore them 
to such normal positions with respect to the ad 
jacent slabs. 
A further object is to provide a method of the 

character outlined which is operative for moving 
One or more pavement slabs horizontally to re 
Store then to their normal positions without in 
terrupting traffic moving on the pavement or 
highway. 
A further object is to provide an apparatus 

which is particularly efficient in accomplishing 
lateral movement of the slabs without interfering 
With travel on the highway during the use of the 
apparatus. 
A further object is to provide an apparatus by 

means of which the method outlined may be 
practiced without damage to the pavement by 
Spalling or cracking the concrete slabs being 
moved. 
A further object is to provide a simple form of 
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which is relatively simple to operate and requires 
no power for its operation other than the normal 
physical effort of one or tWO Ordinally men. 
A further object is to provide such an apparatus 

which is readily adaptable to any width of pave 
ment or highway or to the combination of any 
number of adjacent parallel slabs. 
A further object is to provide such an apparatus 

which may be easily handled by one man, both 
in manipulating the apparatus and in loading 
and unloading the component parts thereof for 
transportation to and from the site of the Work. 
A further object is to provide an apparatus for 

accomplishing the desired results which is rela 
tively inexpensive to construct and operate and 
which is Sufficiently rugged to Withstand the great 
strain imposed upon it through constant use Over 
a period of years. 
Other objects and advantages of the invention 

Will become apparent during the course of the 
following description. 
In the drawings I have shown several forms of 

apparatus particularly adapted for practicing 
the method. In this showing, 

Figure 1 is a plan view of a pair of laterally 
displaced highway slabs showing the apparatus 
in Operation, 

Figure 2 is a vertical transverse sectional view 
of the same, 

Figure 3 is a plan view of a section of a high 
Way illustrating the method of replacing tWO 
adjacent parallel slabs which have become later 
ally displaced in the same direction, 

Figure 4 is a central vertical longitudinal Sec 
tional view through one of the clamps, taken sub 
stantially on line 4-4 of Figure 1, 

Figure 5 is a plan view of one of the clamps, 
Figure 6 is a section on line 6-5 of Figure 4, 
Figure 7 is a view similar to Figure 4 showing a 

modified form of the invention, and, 
Figure 8 is a plan view of the same, parts being 

broken a Way. 
In my experiments I have discovered that a 

pavement or highway slab which has become lat 
erally displaced from normal position may be 
moved laterally substantially more easily than a 
slab which has not been so displaced. This being 
true, I have discovered that a highway slab of 
Substantial size, such as a slab i0 feet Wide and 
90 feet long may be moved laterally by applying 
edgewise pressure thereto without Spalling, 
cracking or otherwise injuring the slab. It has 
been further found that since a displaced slab 
may be moved laterally more easily than One 
which has not been displaced, it is wholly poS 
sible to engage clamps around the remote edges 
of the slabs, connect the clamps to each other 
and then operate them, under which Conditions, 
the displaced slab will be moved laterally toward 
its normal position. Without affecting the position 
of the slab which has not been So displaced. 
This is true even though it is obvious that iden 
tically the same edgewise pressure is applied to 
both of the slabs. 

I have further discovered that the pumping 
of a liquid beneath the highway slab materially 
reduces the friction between the lower face of the 
slab and the subgrade or Supporting earth, thus 
permitting the slab to be moved edgewise with 
greater ease than is possible under any other 
conditions. This fact has been utilized in the 
present method for moving laterally to normal 
positions two roadway slabs which have been dis 
placed in opposite directions from their normal 
positions. For example, where a highway is 
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constructed of two series of concrete slabs, it fre 
quently happens that two adjacent parallel slabs 
Will both be displaced laterally OutWardly a Way 
from their normal positions. As previously 
stated, a displaced slab may be moved laterally 
more readily than one which has remained in 
normal position, and where the edgeWise Clamp 
ing action referred to is applied to two adjacent 
parallel slabs both of which have been displaced 
in opposite directions from normal position, it 
will be apparent that the slab with the lesser fric 
tional engagement with the Subgrade Will move 
laterally more readily than the other slab. 
As previously stated, it has been found that the 

pumping of a liquid beneath a highway slab re 
duces the frictional engagement of the slab with 
the subgrade, and this fact is utilized in replac 
ing in the normal position two adjacent slabs 
which have both been displaced in Opposite direc 
tions from their normal positions. In practicing 
the method with the replacement of slabs thus 
displaced, the clamping means is applied to the 
remote edges of the slabs and edgeWise preSSule 
is applied thereto in a manner to be referred to 
later. This edgewise pressure obviously moves 
only the slab which has the lesser frictional en 
gagement with the subgrade, or moves such slab 
to a greater extent, and the edgewise pressure is 
applied to the slabs until the slab referred to is 
returned to its normal position. The applica 
tion of the edgewise pressure is then discon 
tinued and a liquid such as water is pumped be 
neath the other slab. This operation may be 
readily carried out by drilling Suitable Openings 
through the slab in question and pumping Water 
or other liquid through such openings to reduce 
the surface friction between the slab and the 
subgrade. The resistance to the lateral move 
ment of such slab thus becomes Very much leSS 
than the resistance to the movement of the slab 
which already has been returned to normal posi 
tion, and the application of the edgeWise preSSure 
may be then continued until the Second Siab has 
been returned to its proper position. 
In practicing the method as outlined, it is 

obviously desirable that the parallel slabs be 
returned completely to their normal positions in 
edge to edge contact. To permit this complete 
operation to take place, proper steps should be 
taken prior to the actual movement of the slabs. 
Where one or both slabs of an adjacent parallel 
pair have moved laterally relatively away from 
each other, the space thus left between the two 
slabs is cleaned out, all earth, etc., being removed 
preferably to a depth of approximately one inch 
below the bottom surface of the slabs. The adja 
cent edges of the slabs also are preferably cleaned 
to remove all tar or filler therefrom and any 
rough spots or projections on the edges of the 
slabs are preferably knocked off. With this pre 
liminary work properly done, the practice of the 
method permits the adjacent edges of the Slabs 
to be brought into direct contacting relationship, 
which obviously is desirable. 
The practice of the method also is applicable 

Where two adjacent parallel slabs both have been 
laterally displaced from the same direction, al 
though it will be apparent that the clamping ac 
tion cannot be carried out in the manner pre 
viously described since both slabs must be moved 
laterally in the same direction to be replaced in 
normal position. To accomplish the desired re 
sult, therefore, the edgewise clamping pressure 
is applied at the Outer edge of one of the dis 
placed slabs at the side toward Which it is dis 
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2,125,785 
placed, and at the opposite edge of one of the 
adjacent slabs which has not been displaced. The 
same application of the clamping pressure is ap 
plied at the opposite end of the displaced sec 
tion, and the tightening of the clamping means 
thus effects lateral movement of both displaced 
slabs in the same direction so that they may be 
returned to their normal positions. 

EO 
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It obviously is Substantially more difficult to 
move two adjacent parallel slabs both of which 
have been displaced in the same direction than 
to move the slabs singly, as in the case where 
only one slab has been displaced, or where the 
two adjacent slabs have been displaced in op 
posite directions. Accordingly it is preferred that 
two of the clamping means to be described be 
employed at each end of the displaced section to 
minimize the danger of spalling or cracking the 
slabs. It is further desirable that the friction be 
tween the displaced slabs and the subgrade be 
reduced in the manner previously described, 
namely, by pumping a liquid beneath the slabs. 

25 

It sometimes occurs that both lateral and ver 
tical movements occur in the same slab. In other 
words, it sometimes happens that a slab moves 
laterally away from its normal position and at 
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the same time settles below its normal level. With 
respect to the remaining slabs. In such cases, 
the slab should be first raised to its proper posi 
tion by employing a mud jack or similar device 
to pump mud through openings drilled through 
the slab. The action of moving the slab laterally 
is then delayed until the mud thus pumped be 
neath the slab has had an opportunity to sub 
stantially firmly set, and this action requires a 
substantial length of time varying from six to 
forty-eight hours. The mud is pumped beneath 
the slab without destroying the berm in order 
to insure against the mud “blowing out' at the 
outer edge of the slab. The mud is permitted to 
“set' in order to prevent the occurrence of the 
same difficulty. In other Words, if the slab is 
moved laterally, as soon as it has been elevated 
to proper position, the outer edge of the slab 
moves away from the berm and thus is apt to 
release the mud from beneath the outer edge por 
tions of the slab. If the mud is permitted to set 
in the manner referred to, the possibility of this 
difficulty is overcome, and yet the slab may be 
readily moved laterally back to normal position. 
One form of apparatus particularly adapted for 

practicing the invention is illustrated in Fig. 
lures 1 to 6 inclusive. 
numeral designates a pair. Of parallel slabs 
forming a section of a pavement or highway, and 
both slabs have been illustrated as being laterally 
displaced from their normal positions. The 
dotted line indicates the normal position of 
the adjacent edges of the slabs, and it will be 
come apparent that the displacement of the slabs 
leaves a space 2 therebetween. One of the slabs 
has been illustrated as being provided with open 
ings 3 drilled therethrough for the purpose of 
permitting the pumping of water or mud beneath 
the slab by means of a suitable apparatus such 
as a mud jack. The slabs rest upon a subgrade 
4 (see Figure 2) and the berm 5 is cut away 

as at f6 at spaced points to accommodate the 
clamping devices to be described. In Figure 2, 
the space 2 between the adjacent edges of the 
slab.f.) has been illustrated as being cleaned out 
below the bottom surface of the slabs as indi 
cated by the numeral 7. 
One form of clamping device has been illus 

75 trated in detail in Figures 4, 5 and 6, and the 

Referring to Figure 1 the 

application of the clamping devices has been 
illustrated in Figures 1, 2 and 3. Each clamping 
device as a whole has been designated by the 
numeral 8 in each of the figures referred to. 
Referring to Figures 4, 5 and 6, it will be noted 
that each clamping device comprises a pair of 
side plates 9 parallel to and spaced from each 
Other, and the contour of the side plates Will be 
apparent from Figure 4. The side plates are 
connected by cross plates 20, 2F and 22, and these 
plates define a notch to receive the edge of the 
slab as indicated in Figure 2. An elongated sleeve 
23 extends from one end of the clamping device 
to the other. The side plates 2 are braced with 
respect to each other by the sleeve 23 and by suit 
able reinforcing webs 24, as shown in Figure 4. 
The elements described make up the body of the 
clamping device and these elements may be made 
and a SSembled in any suitable manner. For 
eXannple, these elements may be made of boiler 
plate suitably welded together, or the body of 
the clamp may be cast integral of a suitable 
grade of Steel. 
One end of the sleeve 23 is provided With a 

head 25 having a central opening 26 there 
through. A rod or bar 27 of substantial length 
extends through the sleeve 23 and is threaded 
throughout the greater portion of its length as at 
28. The threaded portion of the rod 27 is slidable 
in the opening 26, as will become apparent. A col 
lar 29 is slidably mounted on the rod 27 inwardly 
of the head 25, for a purpose to be described, and 
may be Secured against sliding movement on the 
rod by means of a set Screw 3). 
A nut 3 is threaded on the rod 27 outwardly 

of the body of the clamp. This clamp is pro 
Wided with an inwardly extending portion 32 en 
gageable within the adjacent end of the sleeve 
23. The nut is engageable against a thrust 
washer 33 contacting with the adjacent end of 
the sleeve. At its opposite end the rod is 
flattened and turned upwardly and inwardly to 
form a hook 33, and the end of a cable 35 is passed 
around the hook, the end of the cable being 
Secured to the body thereof by clamps 36 or by 
any other suitable means. 
The clamping devices are placed in position in 

pairs adjacent opposite edges of the highway, 
three pairs of the clamping devices being shown 
in Figure 1. The clanping devices are suffi 
ciently light to permit them to be handled by a 
Single Workman, and if desired, each clamping 
device may be provided with a suitable handle 
3. 
The form of the invention just described is 

adapted to be operated by turning the nuts 3 
With Suitable wrenches, and in Figures 7 and 8 
a modified form of clamping device has been 
illustrated wherein fluid pressure is employed. 
Referring to Figures 7 and 8 the numeral 38 
designates the clamping device as a whole. This 
device includes parallel side walls 39 shaped 
Similar to the side walls 9 of the clamping de 
Vice f8. The Walls 39 are connected by trans 
verse walls 40, 4 and 42 to form a pocket 43 
adapted to receive the edge of a slab. The Walls 
39 are further connected to each other by suitable 
reinforcing webs 44. A cylinder 45 is arranged 
between the side - walls 39 and a piston 46 is 
adapted to reciprocate therein. A piston rod 47 
is connected at one end to the piston and a cross 
head 48 is connected to the piston rod at the 
other end. Parallel rods 49 are arranged on 
opposite sides of the clamping device and are con 
nected to the crosshead 48 by means of trunnions 
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-nected at its lower end to the piston rod 5 and 
is pivotally connected intermediate its ends as at 
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-through suitable openings in the rods 49. 
50 carried by the crosshead and extending 

At 
their other end, the rods 49 are connected to 
gether as at 59, and the connected portion re 
ferred to is provided with a suitable hook 5t 
similar to the hook 34 previously described. 
An oil reservoir 52 is formed in the clamping 

device as shown in Figure 7, and one wall 53 of 
the reservoir forms the adjacent end Wall of the 
cylinder 45. The reservoir 52 is adapted to con 
tain a body of oil or other liquid 53 poured there 
into through a suitable filling spout 54. Oil is 
adapted to be transferred from the reservoir to 
the cylinder 5 by a suitable manually operated 
pump. Referring to Figure 7 a pump cylinder is 
indicated by the numeral 55 and contains a piston 
56 operable by a piston rod 57 pivotally connected 

An operating lever 58 is pivotally con 

59 to the side walls 39. - - - - - 
Reciprocation of the lever 58 is adapted to 

pump oil under positive pressure into the cylinder 
45. A small pipe 69 leads from the pump cylin 
der into the reservoir 52 to supply oil to the pump 
cylinder, and the latter communicates with the 
cylinder 45 through a suitable check valve 6. It 
will be apparent that a suitable check valve is 
arranged in the connection between the pipe 60 
and the cylinder 55. Any Suitable means may be 
provided for returning the oil to the reservoir 53 
upon in Ward movement of the piston 56, and in 
Figures 7 and 8, a manually operable valve 62 is 
illustrated for this purpose. The pumping of oil 
into the cylinder 45 effects movement of the 
piston 46 away from the wall 53, and this move 
ment is transmitted through the crosshead 48 
and parallel rods 49 to the hook 5 to which One 
end of one of the cables 35 is connected. The 
Walls 39 may be provided with guides 63 
through which the rods 49 operate. 
The operation of the form of the invention 

Shown in Figures 4 to 6 inclusive will be first de 
Scribed in connection with the practice of the 
method in replacing two adjacent parallel slabs 
Which have become laterally displaced in oppo 
site directions as shown in Figure 1. The space 
f2 is first cleaned out and all dirt, stones, etc. 
removed to a point approximately one inch below 
the bottom of the slabs. All tar, filler, etc., is 
removed from the edges of the slab and any 
rough projections on the edges of the slab are 
preferably knocked off. Assuming that there 
has been no settling of the slabs, the berm will 
be dug away at spaced points adjacent opposite 
edges of the slab as indicated at 6 in Figures 1 
and 2, the berm being dug away at opposite points 
to accommodate pairs of the clamping devices. 
A suitable number of the clamping devices are 
then engaged with the remote edges of the two 
Slabs, the clamping devices being arranged in 
pairs as shown in Figure 1. The nuts 3 are 
backed off as far as possible toward the outer 
ends of the rods 2 and these rods are then pulled 
inWardly as far as possible. Cables 35 are then 
connected between the hooks 34 of the corre 
Sponding pairs of clamping devices, all the pos 
sible slack in the cables being taken up before 
they are clamped. The initial operation of mov 
ing the slabs then takes place and in this con 
nection it will be noted that the cables 35 are 
flexible and relatively thin and lie close to the 
Surfaces of the two slabs. Thus it will be ap 
parent that there is no interruption to traffic 
Since vehicles can pass at high Speeds over the 
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cables 35-without affecting the apparatus in any 
way. The parts of the apparatus have been 
Somewhat exaggerated in Figures and 2 with 
relation to the width of each Slab, and in prac 
tice, there is ample Space for one or more vehicleS 
to pass over the cables, depending upon the width 
of the slabs 0 and the number of series of slabs 
employed in constructing the highway. 
Wrenches are then applied to the nuts 3 to 

tighten them against the thrust members 33 and 
take up on the cables 35. It has been found that 
the method can be practiced to best advantage 
by first tightening the nuts of the clamps adja 
cent the center of the length of the slab and then 
tightening the nuts of the clamps progreSSively 
toward the ends of the slab. In Figure 1, three 
pairs of clamping devices have been illustrated, 
and accordingly the preferred method of replac 
ing the slabs in normal position is to tighten the 
nuts of the center clamps, and then to tighten 
the nuts of the end pairs of clamps. The nuts 
of the center clamps are again tightened and 
the procedure is repeated until one or both of 
the slabs has been moved in Wardly to the de 
Sired extent, 
The relative movement of the slabs will de 

pend upon the conditions present. AS previously 
stated, I have discovered that when equal inward 
edgewise forces are applied to two adjacent 
slabs one of which is in normal position and the 
other of Which has become displaced, the dis 
placed slab will move inwardly while the slab 
in normal position will remain stationary. 
When the operation just described is practiced 
in connection. With slabs of such character there 
fore, the displaced slab Will be moved back to its 
normal position without the performance of any 
other Operations. Dirt or other material then 
may be tamped in the Space left by the inward 
movement of the slab which has been returned 
to normal position to restore the normal berm 
at the edge of the slab. 
In Figure 1 of the drawings the apparatus has 

been illustrated in connection. With two adjacent 
parallel slabs both of which have been displaced 
outwardly from normal position. In practically 
every instance, the application of the clamping 
force under Such conditions will cause one slab 
to move at least to a greater extent than the 
other slab due to the difference in the frictional 
engagement between the slabs and the subgrade. 
Where both slabs have been displaced, therefore, 
the application of the clamping pressure is pro 
gressively carried out until One of the Slabs has 
been returned to its normal position. The fur 
ther application of the clamping force is then 
Suspended until the Slab Which is still displaced 
is prepared for further movement. 

In Figure 1, it may be assumed that the right 
hand slab will be moved to normal position ahead 
of the left hand slab, and when such position is 
reached, the further operation of the clamps will 
be suspended and a number of the openings f3 
will be drilled through the left hand slab as in 
dicated. By means of a mud jack or Similar ap 
paratus Water Or other liquid is then pumped 
beneath the left hand slab through the openings 
3. I have found that an ordinary hand pump 
may be used for this purpose, and if a soft rub 
ber hose is employed and inserted in the open 
ings f3, the pressure of the liquid will expand 
the rubber hose into engagement with the walls 
of each opening thus Substantially sealing the 
opening against leakage. A Surprisingly low 
liquid pressure will suffice for pumping the liquid 
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beneath the slab, and in practice, it has been 
found that from 5 to 10 pounds pressure ordi 
narily is sufficient. 
The pumping of the water beneath the left 

hand slab will definitely reduce the friction be 
tween this slab and the subgrade to a point. Sub 
stantially below the friction between the right 

After the water 
has been pumped beneath the slab, therefore, the 
clamping action can be continued, and the right 
hand slab will remain stationary while the left 
hand slab will move laterally inwardly to nor 
mal position in edge to edge engagement with 
the right hand slab. The operation is then com 
pleted and the clamping devices may be re 
moved, after which the holes 6 may be filled in 
and the berms at the edges of the road restored 
by tamping dirt or other material in the spaces 
left by the inward movement of the slabs. 
It Sometimes occurs that two adjacent parallel 

slabs will be laterally displaced together in Une 
direction. For example, it is the present prac 
tice in the construction of concrete roads to 
bank the turns in the road to facilitate the 
movement of traffic, and at such points the Sub 
grade of the road slopes toward the inside of 
the curve. At Such point it sometimes occurs 
that the slabs will become displaced and due 
to the slope in the Subgrade, both slabs of a 
parallel pair frequently move laterally toward 
the inside of the curve. The present method and 
apparatus contemplates the replacement of such 
slabs, and the method of utilizing the clamping 
apparatus for such purpose is illustrated in Fig 
lure 3. 
Two sets of clamping devices are preferably 

arranged adjacent the ends of the misplaced 
section as indicated in Figure 3. In this way, 
the pressure is distributed between a greater 
number of clamping devices, thus minimizing the 
danger of spalling or cracking the slabs. Two 
clamping devices are arranged against the edge 
of the displaced section at the side toward which 
it is displaced and adjacent each end thereof, 
and the corresponding clamping devices are 
placed against the adjacent sections at the Op 
posite edges thereof. The two slabs are prefer 
ably both drilled to permit water to be pumped 
therebeneath, as shown. It will be apparent that 
the edgewise pressure required for moving both 
slabs simultaneously is approximately twice the 
pressure required for moving a single slab, and 
the pumping of water beneath the slabs mini 
mizes the pressure required for moving the slabs 
by reducing the friction of the slabs against the 
subgrade, thus requiring less effort in the re 
placing of the slabs. Moreover, it is advisable 
to reduce the friction in the manners described 
since this operation will substantially insure 
against the spalling- or cracking of the slabs. 
As previously stated, a displaced slab may be 
moved more easily than one which has remained 
in normal position, but where both slabs are 
moved simultaneously at a point where the high 
way is substantially banked, the replacing of the 
slabs must be accomplished by moving them up 
grade while the tendency is to pull the adjacent 
sections downgrade. The difference in the fric 
tional engagement of the displaced sections and 
adjacent sections is thus reduced, and the pump 
ing of the water beneath the slabs which are 
displaced insures the movement of such slabs 
without effecting any movement of the adjacent 
slabs. After the water has been pumped beneath 

5 
the displaced - Section, the clamps are progres 
sively tightened until the section is returned to 
normal position. The berm is then restored ad 
jacent the edge of the replaced section as will 
be apparent. 
From the foregoing it will be apparent that 

the method is applicable for replacing a single 
laterally displaced slab; for replacing two slabs 
which have been displaced in opposite directions; 
and for replacing two or more slabs which have 
both been displaced in the same direction. The 
cables 35 are flexible and lie close to the sur 
face of the highway, and all of the operations 
described can be carried out without interruption 
to traffic since vehicles readily may pass over the 
cables 35 at high speeds. It further will be ap 
parent that the application of the method per 
mits the making of road repairs which have not 
previously been done, and the normal condition 
of the highway is replaced at low expense. After 
a section of the highway has been restored to 
normal condition, the nuts of the clamps are 
released and the cables removed, whereupon the 
parts of the apparatus may be moved to an ad 
jacent section of the highway or loaded into a 
truck for transportation to a different point. 
The clamping devices are sufficiently light to 
permit them to be handled by one man, thus 
minimizing the labor costs involved in the appa 
ratus. - 

When the form of the apparatus described is 
to be loaded on a truck for transportation, the 
collar 29 on each clamping device is preferably 
placed on the rod 2 at a point just beyond the 
threads thereon and the set screw 30 is tightened. : 
The rod 2 is then moved to bring the collar 29 
into engagement. With the head 25 of the sleeve 
23, whereupon the nut 3 is turned up into en 
gagement with the opposite end of the sleeve. 
This operation is performed solely for the pur 
pose of preventing the rod 27 from sliding back 
and forth during the transportation of the de 
vice, thus protecting the threads 28 from undue 
injury. This is the only care which need be 
taken with the device and the clamping elements 
obviously are so rugged as to permit their con 
tinued use for a number of years without Sub 
stantial injury. The rods 27 are relatively inex 
pensive and readily may be replaced when the 
threads 28 have become worn, but with reason 
able care, these threads will last for long periods 
of time. 
The method of using the form of the device 

shown in Figures 7 and 8 is identical with the 
method previously described, the only difference 
being that the modified form of the device oper 
ates by hydraulic pressure. When the clamping 
devices are placed in position, the valve 62 of 
each clamping device is opened, and the hooks 
5f pulled inwardly to their limit of movement, 
Whereupon the cable is connected between the 
hook 5 and the corresponding hook of the op 
posite clamping device. When the device is to 
be operated, the valve 62 is closed, whereupon the 
lever 58 may be operated to transfer oil or other 
liquid from the reservoir 52 into the inner end of 
the cylinder 45. Suitable check valves are ar 
ranged in the connections 69 and 6, as will be 
apparent, and the operation referred to forces the 
piston 46 outwardly under the pressure of the 
liquid. When the slab or slabs have been re 
placed, the valve 62 is opened whereupon the pis 
ton 46 will be moved manually inwardly, the 
opening of the valve 62 permitting the oil to 
return from the cylinder 45 into the reservoir 52. 
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The number of clamping devices employed for 

replacing one slab which has been displaced or 
two slabs. Which have been laterally displaced in 
opposite directions depends largely on the length 
and width of the slabs. Ordinarily, it is pre 
ferred that the pairs of clamps be arranged not 
Over 20 feet apart and that the pairs of clamps 
adjacent the ends of the slabs be arranged not 
less than 3 feet from the ends of the slabs in 
order to prevent the breaking of the corners of 
the Slabs. 
The description of the method involved specifi 

cally refers to the lateral movement of Slabs, 
but the method is equally applicable for use 
Where a slab or slabs have settled below their 
normal level. As previously stated, it is im 
portant that the slab be first elevated to its nor 
mal position before it is moved laterally and 
this is accomplished by pumping mud beneath 
the slab through suitable openings drilled there 
through. In order to prevent the blowing out 
of the mud at the edges of the slab, it is import 
ant that the mud be permitted to Set and harden 
to a SubStantial extent before the slab is noved 
laterally. The time for the setting of the mud 
varies from 6 to 48 hours depending upon indi 
Widual conditions, such as the amount of mud 
pumped beneath the slab to elevate it to proper 
position. After the mud has properly set the 
method is practiced in accordance with the fore 
going description and the slab readily may be 
moved laterally back to its normal position. 
The elevation of a slab prior to moving it lat 

erally is accomplished in the manner Stated, 
namely, by drilling openings through the slab 
and pumping mud therebeneath to elevate the 
slab. It will be noted however, that the elevation 
of the slab is not dependent upon the use of mud, 
Since any other similar relatively thin plastic 
material may be used, such as a cement mixture. 
It is, of course, desired that mud be employed 
for the purpose stated in the interests of econ 
omy, but it will be understood that the present 
invention, as relating to the lateral replacement 
of a slab after it has been elevated to normal 
height, is not limited to the use of mud in raising 
the slab. It also will be apparent that the reduc 
tion of friction between a slab and the subgrade 
is not dependent upon the use of water, since 
any liquid may be employed. 

It is to be understood that the forms of the 
invention and the method herein described are 
to be taken as preferred examples of the same 
and that Various changes in the practice of the 
method and in the size, shape and arrangement 
of parts may be made without departing from the 
spirit of the invention or the scope of the Sub 
joined claims. 

I claim: 
1. The method of replacing in normal position 

One of a pair of adjacent slabs which has become 
relatively displaced laterally away from the other 
slab which comprises engaging an opposite con 
nected pair of clamping means with the remote 
edges of the two slabs, and progressively tight 
ening the clamping means until the displaced 
slab has been returned to normal position. While 
resting on the Supporting Subgrade. 

2. The method of replacing in normal position 
a highway slab Which has become laterally dis 
placed, which comprises arranging oppositely 
connected pairs of clamping means at Spaced 
points across the highway with one clamping 
means of each pair engaging the edge of the dis 
placed slab at the side thereof in the direction 
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of its displacement and with the other clamping 
means of each pair anchored against movement 
adjacent the Opposite edge of the highway, and 
progressively tightening the clamping means un 
til the displaced slab has been returned to nor 
mal position while resting on the Supporting sub 
grade. w 

3. The method of replacing a laterally dis 
placed highway Slab, which comprises pumping 
a liquid beneath the slab to reduce the surface 
friction between the slab and the subgrade, and 
applying edgeWise pressure to the edge of the 
slab at the side thereof toward the direction of 
displacement of the slab to move the slab to its 
Original position. 

4. The method of replacing a laterally dis 
placed highway paving slab, which comprises 
pumping a liquid beneath the Slab to reduce the 
Surface friction between the slab and the sub 
grade, and applying edgewise pressure to the 
Slab at a plurality of spaced points along the 
edge of the slab at the side thereof toward the 
direction of displacement of the slab and along 
parallel lines Substantially at right angles to such 
edge of the Slab to move the slab to its original 
position. 

5. The method of replacing in normal position 
One of a pair of adjacent highway paving slabs 
Which has become relatively displaced laterally 
a Way from the other slab, which comprises pump 
ing a liquid beneath Such displaced slab to re 
duce the Surface friction between such slab and 
the Subgrade, engaging an opposite connected 
pair of clamping means With the remote edges 
of the two slabs, and progressively tightening the 
clamping means until the displaced slab has been 
returned to normal position. 

6. The method of replacing a laterally dis 
placed highway paving slab, which comprises 
drilling Openings through the slab at spaced 
points, pumping a liquid through such openings 
to reduce the surface friction between the slab 
and the Subgrade, and applying edgewise pres 
Sure to the edge of the slab at the side thereof 
toward the direction of displacement of the slab 
to move the slab to its original position. 

7. The method of replacing in normal position 
One of a pair of adjacent highway paving slabs 
which has become relatively displaced laterally 
a Way from the other slab, which comprises drill 
ing Openings through such displaced slab at a 
plurality of Spaced points, pumping a liquid 
through Such Openings to reduce the surface 
friction between Such displaced slab and the sub 
grade, engaging opposite connected pairs of 
clamping means at spaced points along the re 
mote edges of the two slabs, and progressively 
tightening the clamping means until the dis 
placed slab has been returned to normal position. 

8. The method of replacing in normal positions 
a pair of adjacent highway paving slabs which 
have become laterally displaced in opposite di 
rections away from each other, which comprises 
engaging opposite connected pairs of clamping 
means at Spaced points along the remote edges 
of the two slabs, progressively tightening the 
clamping means until one of said slabs has been 
returned to normal position, pumping a liquid 
beneath the other slab to reduce the Surface 
friction betwen Such slab and the subgrade, and 
then continuing the progressive tightening of 
the clamping means until such other slab has 
been returned to normal position. 

9. The method of replacing in normal positions 
a pair of adjacent highway paving slabs which 
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have become laterally displaced in opposite direc 
tions away from each other, which comprises 
engaging Opposite connected pairs of clamping 
means at Spaced points along the remote edges of 
the two slabs, progressively tightening the clamp 
ing means until one of said slabs has been re 
turned to normal position, drilling openings 
through the other slab at spaced points Over the 
area, thereof, pumping a liquid through such 
Openings to reduce the Surface friction between 
Such other slab and the subgrade, and then con 
tinuing the tightening of the clamping means 
until Such other slab has been returned to normal 
position. 

10. The method of replacing a highway paving 
slab which has settled below its normal position 
and has become laterally displaced, which com 
prises drilling Spaced openings through the slab, 
pumping a plastic material through the openings 
until the slab has been elevated to its normal 
height, permitting the slab to remain in such 
position until the plastic material has set, and 
then applying edgewise pressure to the edge of 
the slab at the side thereof toward the direction 
of lateral displacement of the slab to move the 
slab to its original position. 

11. The method of replacing in normal position 

7 
a pair of adjacent parallel highway paving slabs 
which have both become laterally displaced in 
one direction away from normal position, which 
comprises engaging pairs of connected clamping 
means between the longitudinal edge of one of 
the displaced slabs at the side thereof toward the 
direction of displacement and the opposite edges 
of the adjacent highway Sections, and tighten 
ing the clamping means until the displaced slabs 
have been returned to normal position. While 
resting on the supporting subgrade. 

12. The method of replacing in normal position 
a pair of adjacent parallel highway paving slabs 
which have both become laterally displaced in 
one direction away from normal position, which 
comprises drilling spaced openings through both 
of the slabs, pumping a liquid through Such open 
ings to reduce the surface friction between the 
pair of Slabs and the subgrade, engaging pairs 
Of connected camping means between the lion 
gitudinal edge of One of the displaced slabs at 
the side thereof toward the direction of displace 
ment and the opposite edges of the adjacent 
highway Sections, and tightening the clamping 
means until the displaced slabs have been re 
turned to normal position. 

GEORGE H. HILL, JR. 
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