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This imwention relates to apparatus for joining 
Spaced elementS, particularly structural elements 
Such as parwement Sections or slabs. 
The present inwention proceeds upon the prin 

ciple of joining relatively mowable structural ele 
mentS through the intermediary of a filling me 
dium in Such a way that · the joint between the 
elementS remains tight despite any mowements 
Which the elements experience. Although the 
inWeration disclosed herein is of particular utility 
in the joining of pa.wement; Sections or a slabs 
Which experience expanding and contracting 
mOWementS in accordance With · temperature 
Wariations, it may as well be applied to any other . 
field of structures in which similar problems are 
encountered. In the present art of roadway 
COinStruction, pa.Wement, Sections are separated by 
a filling medium which permits expansion of the 
SectionS With SeaSonal wariations. However, 
When once expansion has taken place, the filling 
medium is extruded from the joint, between the 
SectionS and flows upon the roadway in all di 
rectionS. When the pawement sections contract; 
there is no longer awailable the sealing medium 
Which WaS placed in the joint originally, and 
dirt, moisture, and foreign matter ' enter the 
joint with their consequent deleterious effects. 
It is the primary object of the present invention 
to provide arrangementS permitting a storage of 
the filling · medium , which normally. is extruded. 
from the joint for return thereto upon the con 
traction of the juxtaposed.structural elements. 
The filling medium may be fiuid, semi-fluid, or 
plastic material; subject to cold fiow with or 
Without the imposition of pressure, as well as 
Warious inherently compressible materials, as long 
aS it is capable of entering into the storage space 
prowided therefor upon the expansion of the 
Structural elements and flowing' therefrom upon 

· their return movement. " · · · · · · · 
It is a further object of my invention to pro 

wide nowel transloading arrangements between 
adjacent pa.wement sections in '|order to produce a 
roadway · hawing a long', life. without deteriora 
tion. ~ ~ 

* It is a further object of my invention to pro 
Wide transloading arrangements ' in expansion 
joints of a " paVerment, ' embodying features" for 
maintaining : Substantially constant the volu 
|metric capacity of the Sealing medium in " the 
expanSion joint despite "wariations in the width 
Of the ' ' expansion joint occasioned by the ex 
kpanding and contracting mOwements of the pave 
ment: Sections.' ? ? • : ~ 

Other. objects and purposes will appear from 
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a more detailed"description of the invention fol 
lowing hereinafter," · taken in conjunction with 
the accompariying' drawings wherein: · · 

Fig. 1 is a wertical Sectional wieW of an expam 
sion joint, between two adjacent structural ele 
ments such as paWement, SectionS; 

Fig. 2 is a perspective wiew of a pair of the 
Space "defining elements within the expansion 
joint shown in Fig. 1;'· · · · · · · · ~ 

Fig. 3· is , a vertical': sectional view of an ex 
pansion joint, embodying ' another form of the 
invention including "a" transloading dewice; ^ 

Fig. 4 is a, vertical sectional view along * line 
4-4 of Fig. 3; : '', ~ ~ ~ · · ^ 

Fig. 5 is a plan wiew of a pawement embodying 
alternately arranged': transloading elementS ? of 
the type illustrated in' Figs. 3 and 4; · · · 

Fig. 6 is a wertical sectional wiew of a variation 
of the arrangement shown in Fig. 3; 

Fig. 7 is a vertical Sectional wiew of a different; 
embodiment of the invention showing the posi 
tioning of the parts when the joint is extended 
as a result ' of the contracted condition of the 
pawement sections; · · · · · · · · 

Fig. 8 is a.wiew similar to Fig. T Showing the 
positioning the parts when the expansion joint' 
is narrowed as a result of the expanded condi 
tion of the paWement Sections; and " " .. ''...''' '' ? 

Fig. 9 is a perspective' wiew of cooperating ele 
rnentS' aSSociated with the p?vement_sections as 
Shown in FigS. 7 and 8. " · · · · · · · · · · · · 
In Fig.1of the drawings the structural mem 

bers, which may consist of concrete, are des 
ignated by 'e' and 'e', hawing a gap therebetween 
denoted by a, which is adapted to be filled by . 
a Suitable filling medium'capable of yielding to 
the expanding and 'contracting mowements of 
the Sections, e and e'. Heretofore an expansion 
joint of this type was filled with a plastic medium 
at the ? time of construction of a roadway or analogous *structure; · which proved satisfactory 
until expanding movements of " the juxtaposed ? 
SectionS occasioned' an "extrusion of the filling 
medium : from the joint which was lost forewer 

* therefrom by virtue of the tendency of this fill 
ing medium to fiow or paSS away from the joint 
along lineS of least resistance.'' ". Therefore, upon 
a return of the elements e and e” to their original 
position, an 'inSufficient amount of the' filling 
gave rise to joints and Spaces into which entered 
Sand, grit, water, and "other undesirable for 
eign? materials. The present invention obviates 
these 'difficulties' by prowiding an expansion joint 
between' tWo " Structural members which auto matically adjustS' the wolumetric space between 
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the structural members for all relatiWe positionS 
thereof, so that prowision is made for accom 
modating the filling medium Without its extru-- 
Sion from the joint. This is generally 8agCOI11? 
plished by apportioning the Space betWeen the 
Structural members into woid Spaces .. containing 
no Sealing medium and filled Spaces, and by ad 
justing the relative dimensions of Such VOid and 
filled spaces in accordance with the mowements 
of the structural members to maintain the Wolu 
|metric capacity of the filled spaces substantially 
constant. 
In the form of the invention illustrated in” 

10 'utilization , by. the joirat. 
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of the pistons or plates i in the chamberS i must 
be apportioned Suitably to the Size of the gap 
and the extent of moWementS of the paWement; 
Sections to provide adequate storage for the 
filling medium in accordance With the m0WementS 
Of the Sections. ~ 

Fig. 6 Shows another modification of a tranS 
'loading arrangement in conjunction. With a de 
Wice for Storing the filling medium for Subsequent 

• In this modification 
the transloading element h is anchored at t 
in the pa,Wehment, Section 6. The piston or plate 

` member ?' is designed to cooperate With a cham 
Figs. 1 and 2, the aboWe objects" are.realized by'''... ? 
using one or more angularly diSposed resilient.' 
metallic plate elements b joined at , an apeX. (? 
which is embedded or anchored in the wall ' of ' 
the structural member. In_Fig 1. a Series of 
Such * are ShoWn at different; lewels of the joint, 
With aligned '' pairs of such elements defining 
parallelograms of Space. which are Sealed-against 
entry of, the fluid-medium, Bearing. plates · d: ex-- 
tend between the free-ends of the*aragular. plates 
and have · slots ·f* therein • cooperating. with · pins 
?? upon the free -ends '.of the angular plates... to 
effect a guiding · of, the latter. in , the - course of 
the mowements of the'structural members to wary 
the outline of the parallelograms of . Space. and 
thus the wolumetric capacity' embraced, thereby. 
The Space, or . Spaces, defined by Such · parallelo 
grams maybe filled.witha suitable material which 
will readily, yield to': the movements , of the me 
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talhic · plates, such '.' as resilient. fabric. or other . 
fibrous or flexible material. Thus it will readily 
be · Seen that: when-the-sections , e and, e? experi 
eIhce a,” relatiWe · approaching , ime}wement; tOWa.rdS. 
each 'other to, rnarrow.the gap-therebetween, the: 
Vertical · apexes- of the · parallelograms. Will': travel 
towards each other on-plates · d; thereby reduc 
ing the' woid Spaces embraced , thereby- and allot 
ting more. Space: for the accommodation of the 
filling-º medium'." in : - ther gap; , which' otherwise: 
Would - tend to ·be exiruded.' therefrorm; 
Although the expansion · joint; shown in: Fig: . 1. 

is · illustrated aS · applicable': to tWo Similar sec 
tionS capable of movement, it may also be adapt 
ed' to , an element, which is *rmowable with respect; 
to a fixed section; · · · · ~ ~ ~ 
En Fig.- 3. is.shown - another...form of, realizing 

the present invention incorporated in a', trans 
loading dewice which serves to-neutralize the de 
Structive forces operating’ upon the ends of pave 
ment: Sections: by, the repeated': shocks: imposed' 
upon-Such :ends: In : this- arrangement , a trans 
loading dowel.bar h? is anchored. at g-in the pave- { 
ment Section e'.' : The.other end of the bar his in 
the form of an · enlarged face ? which, operates 
aS-a-piston in conjunction with a chamber. j 
formed in the pavement section .e. :) It is readily: 
Seen-cthat, a relative•.expanding mowement, be-' , 
tWeen_the pawement sections, gives rise to a nar 
roWing of-the-gap-between the sections and' the 
travel-' of "the pistora... ?:" towards, the base , of the 
Space: ?.. ''. Thereby a space' is formed · upon 'the' 
right... face of piston• ?...for : receiving the filling: 
medium, which otherwise, would be .. extruded: 
from the joint " and· which, is 'in', position to be 
returned, thereto , upon : the .. return '' ? contracting 
mowements of the pavement sections. 
In Fig., 4 is illustrated a series of transloading 

elementS arranged - along the end wall of a pave 
· · ment. Section.for, the purpose. of obtaining a uni 
form transfer of the loads on : the roadway to: 
the two: juxtaposed. Sections. Furthermore, the 
Wolumetric · Spaces occasioned by - the mowements 
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ber' ?’ extending into the gap, and this chamber 
.iS. Suitably anchored or embedded in the paWe 
ment.section e' by means of arms or plates || k. 
Relative mowement, betWeen the pawement, Sec 
tions controls the Space occupied by the filling 
medium aS described abowe in · conjunction. With 
the modifications illustrated in FigS. 3 and 4, 
In order · to realize a, perfectly- balanced ar 

rangement, the transloading devices: may be ·al 
ternated in their placement in the opposite pave 
ment. Sections, as shown in Fig. 5. . In , this in 
Stance - the , transloading. dewices - which may be · 
either. in the form · as: Sh0Wn in Fig.2 or that: 
as shown in Fig. 6; are anchored at g in both the 
pavement sections. e and e’, and the chambers Ž 
are likewise: alternately · arranged. in the pave 
riment. SectionS · e and e' for cooperation with the 
pistonS.' or plate members ~ ~ ? · on the respective 
dowel.bars. * r 

In FigS. '7', to 9 is shown another form of real 
izing the present invention. . This assembly con 
Sists — in forming chambers.. in · the opposite Walls 
of the moWable.structural Sections which are · de 
Signed to cooperate. with plate members , or pis 
tOn elenerats, connected to - the · end walls of the 
SectionS. The. unit shoWn in these figures repre 
Sents a, . chamber: . B. • which is designed · to be 
formed in the right; end Wa.ll of an expansion joint 
and which wall has operatively connected: there 
tO. by means of bridging arms M, a pistorm element, 
Or plate member C for cooperation with a cham 
ber. D formed_in the opposite . Wall. This chan 
ber. D... is , adapted to be formed in the- end wall 
of the.left;. Section of the expansion joint, and 
has operatively connected thereto, through · con 
necting... arms - M', ,'.a, .piston-like · element " " A de 
Signed to cooperate. With . Space .B. . . The assem 
bly. of the above-described elements for mutual 
cooperation is illustrated in Fig. 9. . The place 
ment of "this aSSembly . in concrete: Sections | e’ 
and .e' is illustrated in Figs. 7. and 8, and by an · 
examination of these figures . it is, readily · seen 
that as the pawement - Section•.e. • moves" to the 
right. by the expansion : thereof, ; piston A mowes 
With SeCtion . 62 · to. ente1' .. chanber' B. Within the ' 
paVement: Sectione'. If e': experiences a like ex 
panding mOWement, it mowes, to the left; and.takes 
therewith piston C which · enters .. chamber' .. D in 
the pa.wement. Section e. ~ • ' ~ 
The placement of the sealing medium dt for the 

positioning : of the:" parts .. under different oper 
ating conditions are shown in Figs. 7 and 8. The 
Space N for accommodating ? the plastic .. filler is · 
Small: When the . gap: between the pavement sec 
tions, a.S.'.a result of . their contractions, is large, 
aS ShoWn in Fig. ''... . When the: pawement sections. 
approach tOWards each other, the space . N be 
lcomeS || larger to , accommodate the filler · body 
Which · Would otherwise be extruded. : from : the 
joint, as 'ShOWn in Fig. 8...” Tn the last-mentioned' 
WieW may be Seen the nesting of." piston ' C in 

! chamber D and pistOn. A in chamber B, giving 
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rise to the enlarged Space. N, into which may be 
forced the Sealing medium for storage while the 
mOWable Sections e and e': remain in the posi 
tion ShOWn in Fig. 8. Upon their partial or com 
plete .. contraction the pistons A and . C reenter 
the gap betWeen the "pawement sections and force 
the material from the space N into the gap to 
maintain it completely filled for all positions 
aSSumed by e and e'. The chamberS B and ID and 
the respective cooperating pistOnS A and C, may 
extend for only short lengths simulating the 
chambers Shown in Fig., 4 or they may extend 
acrOSS Substantial lengths or the complete length 
Of the pawement roadway as indicated in Fig. 9. 
Of courSe, , the arms M and M[' for bridging the 
eleimentS B-C. and A-D, respectively, are stag 
gered, as Shown in Fig. 9 to permit the relative 
mOwement of the elements and the paSSage of the 
filling medium. This assembly functions also as 
a, tiranSloading dewice to realize the Structural 
adwantages accruing from such a unit operating 
in an expansion joint of a pa.wement. 
The arrangerthentS described abowe may • Con• 

Sist of pre-fabricated elements which are built; 
into the Structural Sections prior to or at the time 
of conStruction. The elements may be set into 
the Structural SectionS or these Sections may be 
formed about the elements. Likewise the filling 
material may be pre-formed and positioned prior 
to the placement of the Structural elements or 
the filling material may be introduced subse 
quent to the positioning of the partS. 
The features attendant the dowel bar or trans 

loading devices disclosed herein may be realized 
with or without the utilization of the features * 
relating to the disp0$itiora and " action of , the 
filling mediurn. '' = . 

It is understood that the present invention as 
SureS a complete filling of an expansion joint 
under all conditionS a,imd presents a, marked im 
proWeinerni, OWer the art?, aS presently deweloped, 
Which comprehends filling media of fibrous ma-- 
terialS Or semi-plastic materials in addition to 
pla.Stic materials capable of fdowing. Sealing de 
wices for bridging the opposing faces of the ex-' 4?? 
pansion jointS, Such as are knoWn in the arti, 
may be used in conjunction. With the dewices in 
accOrdance With the , present invention. Such 
Sealiting dewices may be placed upon either' the 
upper' Or lower surface of the joint, 

Aray fibrouS resilient and highly compressible 
Imaterial may be disp0Sed in the Spaces Which are 
woid of filling rmediurn, as described abOWe ira 
conjunction. With the first, embodiment of the in 
weration. Also Such Spaces may be left WOid. 
The chambers forrned in the structural Sec-- 

tions may be lined in Whole or in part with metal-- 
lic or other Suitable liners, with or without wernt; 
openings, according to the need therefor. Any 
expedientS knoWn in the art, may be awailed of 
to Obtaira Smoothly operating and tight joints 
between the Seweral forms of Space-defining 
means disclosed aboWe. 
While I haWe described my invention aS eln 

bodied in concrete forms and as operating in {ger 
tain ways for purposes of illustration, it should 
be underStOOd that, I do not, Birmit tray invention 
thereto, since warious modifications will Suggest 
thenSelWeS to those skilled ira the art, without', 
departing from the Spirit of my invention, th5 
ScOpe of which is set, forth in the ararnexed clairrms. 
Whai? [ claim iS: 
$. In a dewice of the claSS described, two pa.we 

rnent, SlabS ha,Wing a, gap thereb?Ween filled With 
a Sealing medium capable of flowing · deforma 
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tion, a transloading element having one end 
thereof anchored in one of Said slabs and fihe 
other end thereof hawing an enlarged face, a, 
confirming chamber attached to the other” s1,b 
and extending into Said gap adapted to accorm-- 
miOdate tightly the enlarged face of Said trans 
loading element, Said Space adapted to receive 
the exceSS Sealing medium when said gap is nar 
rOWed and to return Said Sealing rnediun Whern 
Said gap is Widened in response to expanding 
and contracting moWements of Said slabs. 

2. A pavement aSSembly comprising two pa,ve 
ment slabs hawing a gap thereb3tween filled with 
a Sealing mediurn, a plurality of transloading 
elemen#S each hawing one end thereof anchored 
in one of said slabs and the other end thereof 
Shaped as a piston Working in conjunction.' With 
a charaber forrned in the opposite siab, · the all 
chored ends of said' elemerats , alterraating : with 
the charmbers along the horizoratal projectiogh of 
8aid pa.Wemént slabs, and Said chambgerS adapted 
to be warried by the relative nowertherat, betweera 
Said slabs Whereby a Storage chamber for excess. 
filling mediur?a is proWided When said gap is nat'- 
rowed for return to said gap upon the widening 
thereof in reSponse to expanding and contracting 
mowementS of Said slabs. 

8. In a dewice. of the ciaSS described, a pair 
of relatiWely mowable Structural members Spaced 
by a gap - adapted to be filled with a Sealing me 
diura, a chamber in the end Wall of each of said 
members facing Said gap, a piston connected to 
each end Wall in Spaced relation thereto Sub 
Sta?mtially congruouS With and opposite thae cham 
ber in íhé OppOSite Wall whereby a mowement of 
said structural InermberS towards each other ef-- 
fectS a, nesting of Said pist0;hS within the re 
Spective chambers to permit the space normally 
occupied thereby to be filled with said seading 
mediunrm. ~ 

4. A pawement, assembly comprising two pave 
ment slabs subject to expanding and contract 
ing movements in response to atmospheric 
changes Spaced by a gap adapted to be filled with 
a Sealing medium capable of flowing deformation, 
a, charmber in the end Walt1 of each of Said'rnern 
bers facing Said gap, a piston connected to each 
end wall in Spaced relation thereto by a, plurality 
Of Supporting barS, Said pistons bejng Substan 
tially congruOuS with and opposite the respective 
chambers in the opposed Walls whereby a mowe 
ment; 0f Said paWement slabs toWards each other 
effectS a nesting of Said pistons within the re 
Spective chambers to permit the passage of the 

*}} . Sealing medium past said Supporting bars to fll 
the space occupied preWiously by said pistons, 
and a return mowement of said pistons by the 
Separation of Said slabs forces the fluid mediun 
into itS Original placement to maintain the gap 
filled with the Sealing medium at all positions of 
the slabs. 

5. A paVement assembly as defined in claim. 4 
Wherein the chambers and pistons are formed by 
interconnected metallic members extending along 
the width of Said pa.wement slabs. 

6. A Structural aSSembly comprising two spaced 
Structural units hawing a gap therebetween, a 
filler Subject to deformation and cold flow in 
Said gap, Space-defining members in the ends of 
Said units adjacent to Said filler, and auxiliary 
Space-defining elements corresponding in outline 
tO Said members connected with said respective 
unitS and members, Spaced from the respective 
COnnected members and adapted to engage in 
mesting relation with the member not connected 
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therewith, Whereby 'a, Wariation of the Wolumetric 
capacity of Said Space-defining memberS and ele 
ments is produced in accordance with the storage 
needs for Said. filler arising from the expansioh 
and contraction of said structural unitS. 

7. A structural assembly comprising two spaced 
Structural units haWing a gap therebetween, a, 
filler Subject to deformation and cold foW in 
Said gap, a Space-defining member in the end of 
one of Said unitS adjacent to Said filler, a, Second 
Space-defining member in the end of the other' 
unit, adjacent to " Said filler, an auxiliary Space 
defining element corresponding in outline to Said 
Second member connected to said one unit spaced 
from the member disposed therein and adapted 
to engage in nesting relation the member in Said 
other urait, a, second auxiliary Space-defining ele 
ment; · corresponding in outline to Said first, mem 
ber · connected to the other unit; · Spaced frOrn the 
member disposed therein and adapted to engage 
in nesting relation the member' in Said Orne unit, 
said elementS Occupying Space within Said gap im 
the contracted cOndition. Of said units and adapt 
ed to telescope into the Spaces · defined by Said 
members in response , to the expansion of Said 
unit to permit the filler to occupy the Space wa 
cated by the elements and thereby to prevent the 
extrusion of Said filler from said gap. 

8. In an expansion joint, for tWo relatively now 
able structural elements separated by a gap filled 
with a, Sealing medium, a chamber anchored to 
the end face of one of Said elements at Said gap 
and defining a Woid Space, and a, plate member 
in " alignment; with said chamber connected to 
the other one of Said elementS, Said plate mem 
ber haWing : one Side adjacent to and facing. Said 
gap and the opposite side facing the "closed end 
of said chamber and hawing a, croSS-Section cor 
responding to that of Said chamber' and Slidably 
mowable within Said chamber to wary correspond 
ingly the proportions of Said chamber on the op 
posite · Sides of . Said. plate member ', and cOnSe 
quently the Space on , the Side ' of the plate rmem 
ber' .. adjacent to Said gap adapted to receive the 
Sealing medium from said gap in the · cOurse of 
mOwements of Said structural element.S. 

9. In an expansion joint for two relatively mOw 
able structural elementS Separated by a gap filled 
With a, Sealing medium, a, chamber in one of Said 
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elements at Said gap defining a, Woid. Space, and 
a plate rmember in alignment. With Said chahmber' 
connected to the other one of said elements, said 
plate member hawing one Side adjacent to and 
facing Said gap and the opposite Side facing the 
closed end of said chamber' and haWing a cross 
Section corresponding to that of Said chamber 
and Slidably mowable within said chamber to wary 
correspondingly the proportions of said chamber 
on the opposite sides of said 'plate member' and 
consequently the space of said chamber adjacent; 
to said gap Wherein may flow the sealing medium 
contained ? in said gap in response to relative 
mowements , betWeen Said structural elements, 

5 Whereupon the Sealing medium is returned to said 
gap upon the reWerse mowements between said 
Structural elementS. 

10. In · an expansion . joint, for tWo relatively 
mowable Structural elementS Separated by a gap 
filled With a, Sealing medium, a chamber' formed 
in one of Said elements at said gap and defining 
a, WOid Space, and a plate member in alignment 
With Said chamber connected to the other one of 
Said elementS, Said plate member hawing one side 
adjacent to and facing said gap and the opposite 
Side facing the cloSed end of said chamber and 
hawing a CrOSS-Section corresponding to that of 
Said chamber and slidably mowable within said 
chamber to Wary the Space in Said chamber con 
necting With Said gap wherein may fiow the seal 
ing .medium in Sa.id gap in response to relative 
mOwementS between . Said structural elements, a 
Second chamber formed in the other one of Said 
Structural elementS at Said gap, and a plate mem 
ber connected to said one element in alignment 
With Said Second chamber, said last mentioned 
plate member hawing one side adjacent to and 
facing Said gap and the opposite side facing the 
Closed end of Said Second chamber and hawing 
a, crOSS-Section corresponding to that of said sec 
Ond chamber and slidably mowable therein to 
Wary the Space in Said Second chamber connect 
ing With said gap. 

11. In an expansion joint assembly as set forth 
in claim 10 Wherein the chambers and plate men 
berS in each of , the elements are substantially 
continuous in a longitudinal direction across the 
Structural edements. 

ALBERT C. FSCHEP, 


