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15, Clalms.

This invention relates to the seallng of'the cold *
Joints or construction joints of concrete- ‘strue-
tures wherever it may be desirable or ‘essential
to prevent the intrusion-of water or other fluids,
either into ‘the interior of ‘such ‘structures, or

5

the escape outwardly from ‘their mtermr C‘antleS i

as the case may be,

It is well known, to those - skilled ‘in ‘the art,
that large masses of concrete, during the hydra-~
tion or curing process when: the water, cement

10

paste and aggregate mixture is setting and hard- =

ening, develop a relatwely hxgh temperature due

to the chemical reactions that occur duringthat

period, and this’ temperature rise is accompamed
by the inevitable expansion of the concrete mass,

15

so that its bulk becomes appreciably larger dur-

ing this hydration period._ It is after. growth or
increase ‘in" physical dimensions’ caused. by the
chemical reactions with attendart: temperatire
rise within its mass, followed by its gradual cool-

20

ing when these chemical réactions have rim their -

complete cycles and cease to develop further heat,
that it begins to contract as its temperature falis,
and ‘in so doing” either cracks at more or less
regular intervals if no contracmon Jomts have
been provided, or shrinks away at, these joints; if ©
they have not been properly Tocated; leaving an
interstice between adjacent faces through ‘which
fluid leakage, either inwardly or outwardly, may
oceur, as cucumstancos dictate,

Our invention is" a method and apparatus'

‘whereby  the - contraction joints' or planes. ‘of
shrinkage, ‘separation. are’ caused to occur in
those predetermined localities ‘ih “the congcrete
structure which are most desirable from & struc- £
tural or utility standpoint, and which, during the
cooling, and shrinkage period, as well as through-
out the later life of ‘the structure after cooling
and shrinkage has heen consummated, effectwely
seals off these shrinkage interstices agamst either ..
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inward intrustion or outwerd leakage. and at; the e

same time forms effective’ Keying. means, of, Ma-
‘terial effect in maintaining’ the, contlmuty ‘of ‘ac-
tfon of "the complete structure in re51st1ng de-

formation and attendant stresses thatf the struc- o

ture has been deﬂgned to withstand: ;

An ob]ectlve of our’invention is. to prov1de a
simple, positive  and economlcal method "and
means for sealing agamst the 1ntrus1on or escape
of fluid. or gaseous subetances through the cold .
inints, or construction Jomts
inints, in concrete structures, that will be effec-
tive ag soon 2§ the concrete in such’ structires has
hardened ‘and. cured stfficiently". to make it

capable of WLthstandxng the usage *or Whlch 1t

is intended..

An obiective of our mventlcm 1s to pr0v1de
means’ whereby an effective resmtance in shear
is located at contractxon and constructlon joints

strueture separated by said Jomts so that: the
structure wﬂl set essentlally as’ & monohthlc
whole;

“An objective of our” 1nvent10n is to: p10v1de
means built - into" concrete structures: at prede-
teérmined locations best adapted structurally’ to
insure that the contraction of the' concrete mass
subséquent to’ the thermal expansion occurring
during the hydration and curing process,; Wwill
cause’ separation between the various portions
of 'the 'structure to cccur within and.at those
p1e01se locations defined by the 1nbu11t elnments
of our-invention.

AN obJectlve ‘of our invention is méans for spa.l-

ing-contraction ¢racks due to reducing tempers-

tures ocetirring within concrete structures, which
Wl]l be'effective: ‘as’ ‘soon’ as the' structurs: has
cured’ sufficiently to be capable ‘of being put-into
use; and’ will ‘continue to be effective even if a
furthér separatlon within réasonable limits later

‘oceurs between adJacent conmete faces at these
cragks. © " .

‘An objective of our invention is to so arrange
the means for sealing cracks in concrete, origi-

‘natmg from thermal gction‘or otherwise, as will
‘permit”’ the lateér “introduction ‘of ‘grouting ma-

terial into the lowest portion of the sealing’ sys-

‘tem first, allowing it to drive the air ‘contained

in'the system before it as'it progressively fills the
system with grout so-that ‘the air is moved toa

‘higher and higher ‘level until findlly the grout
‘material’reaches the highest part of the system,
?completely filling same, and begins to discharge
'through the “air' vent or: venis which we have

placed at the “Uppetmost part of ‘said system,

"thereby assuring’ complete ejection” of air, and
‘complete filling ‘of the grouting - space or: spaces
.w1th1n the sealing’ systern.

An objective of our invention is g sealmg sys—

‘temt  for ‘Structurées cast from:: concrete; liquid
‘Stenie; placeable plastic, or' similar fiowable ma-

terials' which will 1ater solidify ‘and become’ rigid

© -during their-curing periods, in' which  the- ‘sealing

45

50

or. contraction'”
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in’ concrete structures, insuring against lateral 60
displacement’ ¢f" those ‘adjacent portions of the

‘system includes: tubular ‘members. of an elastic

material such as rubber, neoprene;  Thickol or

“other similar synthetic plastics, embedded at pre-

determined loeations within such structures, with

‘said elastic-tubes- either independent-or inter-

connected in-such manner as to make a complete
~¢losure-circuit. at each predetermined joint loca-
tion: and . se, .arranged. that cement grout .or
similar mixtures can . be 1nJected Anto inlets.at
the:-lowest, portion: of each system, and the entire
grout receiving. space in each svstem filled there-
.with, Whereupon the ajr venting orifices at the
top:of the system are then closed and additional
grout under pressure is pumped therem uutll the
elastic. tubes. are expanded in ‘their mtermr

‘_dlameters by from ten to fifteen percent, thereby
putting the materval composmg the wells of the

tubes into heavy compression tending to expand
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their outer diameters, and forcing their outer
surfaces to flow into all voids and interstices in

the adjacent surfaces of the concrete wu;hmw

which they are embedded.

A further objective of our mventlon is -a cir-..-

cumferential hoop-like sealing means in “the

2,333,826

transverse construction or contractionjoint faces. -

of conecrete lined tunnels :or- condurts Wheremj

the grouting material employed to fill a hollow &

plastic elastic sealing member may" ‘be introduced

at the highest portion of the hoop and con-
strained to flow down one side 6f the hoop to its

lowest portion and then fill the opposite. side of .
the hoop from the bottom upwards, driving the"

air before it and out of the topmost portion of
the hoop through a valves orifice closely adja~-
cent to the inlet orifice where the grout material
is being introduced, a_ diaphragm being inter-

15

posed between said closely adjacent inleb and .

outlet orifices to direct: the incoming grout ma-
terial into its proper channel and thereby insure
free. egress of the air from wrthm as the grout
fills the space.

" 'The foregoing and other sahent features of -

the .invention will be made clear. as the de-
~-scription - continues, reference -being- made to
the accompanying drawings, but before. pro-
ceeding with a detailed description it is he-
lieved desirable to point out a few specific uses,
- of the many, to which this invention may readily
be applied; such as-the construction joints in
Jarge swimming pools- where it is important that
leakage outwardly - therethrough be stopped,. to

20
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pressure conduits . carrying water to- turbmes :

whereby power is developed and where, in many
. cases, the high fluid pressure in such conduits,
if allowed to escape through construction joints,
however -small, and into adjacent seams in the

‘rock, as in.case of pressure tunnels, would grad--

ually build up hydrostatic pressure over progres-
sively widening areas:until finally the force so
generated would become- greater than the rock
could withstand and serious-damage or destruc-

40

. tion ‘of the conduit and associated works would. .

inevitably ensue. The invention is especially: ad-
vantageous when applied to municipal aqueducts
carrying water for domestic use over a long
‘course of varying elevations, where the low por-
tions are subjected to heavy internal:pressures
and .in other portions, as on the crests of hills,
may actually be serving as siphons so that nega-
tive pressure is present within; tending to suck
-ground water through any joints not sealed, and
the invention’s capacity to seal-against intrusion
as well as outward leakage thereby prevents the
entrance -of the ground water-in such. areas

“of negative pressures and: thus preserves: the wa- -

50 with the hose connectlon nipple clamped in place
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ter or other fluid wrthm the condurt from bemg .

‘contaminated. :
The invention may be’ 1ead11y applied to con-

crete culverts, flumes, dams, pontoons, caissons, .

sewers and sewerage: works, subagueous tubes for

train and automobile trdffic under rivers, retain--

ing walls, tanks, bins, foundations, vaults, roofs
“and, in short, to any large concrete structure,
or other plastlc molded stmctures ‘where either
inward or outward passage of fluid ‘under pres-
sure is 1o be restramed or where monohthlc ac-
tion of the structure m compression and in shear
is desired, or .both. It will be understood by
those skilled in the art, that while we have given
“a few specific uses herein, there are many more
_ other iuses.to which the mventmn may be ap-
plied with equal fac111ty, Wlthout. departmg from
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the ‘scope of ‘the invention as’ deﬁned by these
specrﬁcations and claims. °

Reference is now made to the accompanying
drawings in which
. Fig. 1is a vertical sectional view showing a

fragmentary portion of the wood form. or lag--
“ging defining what will later be a joint face of
‘the doncrete structure wherein the joint sealing

mechanism is to be installed after concrete has

been: poured upon the right hand side of the

form. .

- 'Fig. 2 is a vertical sectlon similar to Fig. 1
after the concrete on right of joint has been
placed and has hardened. In this view the form |
has been removed and a tubular sealing member
is held in place in the half round _groove, pre-
viously formed in the concrete. .

Fig. 3 shows the concrete placed upon the left.
hand -side of the joint, and totally enclosing the
tubular sealing member.

Fig. 4 is a view similar to Fig. 3, except that
the concrete on left side of joint has now hard-
ened and cured, and the shrinkage .attendant

w1th the curing process is indicated as now hav-

ing occurred, leaving a contraction. crack be-
tween the concrete on the right and the concrete
on the left. The cooperatmg parts as.shown in-
this. figure are now ready for the final sealing:

cperation, consisting. of .the.injection of grout

under pressure -into the. interior of .the tubular
member.

Fig. 5 is a vertlcal sectional view similar to
Flg 4, but w1th the ﬁnal sealing operatron com-
pleted..

Fig. 6 shows a typrcal pressure aqueduct tun— -
nel through rock with the 1nvent10n applxed N
thereto. .

Fig. T.is.an enla.rged detail at A of Flg 6 show- :
ing the upper face of the concrete lining in the
tunnel. invert prior to the placing of concrete
in the upper portion of the tunnel ‘arch. ...

Fig. 8 is an enlarged detail at B of Fxg 6

'showmg the grout expanded sealing member in

place in one of the: transverse joints in the con- .
crete tunnel lining, Wrth the hose connections
for introducing grout.

Fig. 9 is an enlarged Vertlcal sectlon taken

upon the plane 9—8 of Fig. 8, showing a ver-

tical extension of the tubular, sealing member,

by a hose clamp.
_Fig. 10 shows the lower end of vertical exten-

sion of Figs. 8 and 12 prior to its being vul-
“canized into the correspondingly ‘shaped. notch

in. Fig. 11. -
Fig. 11 shows. the tubular member, notched out

to'receive similarly shaped lower end of the ver-
‘tical extension of Fig. 10, before vulca,nizing into

place.

Fig. 12 shows the lower portlon of the vertical
extension of Fig. 10 after it has been vulcan-j
ized in position to form the T shaped connection
extending upwards to receive hose connection:
nipple. and the connection seen in Figs. 8 and 9.
 Fig. 13 shows a joint between the ends of any
two adjacent tubular members, with the .con-

‘nection sleeve shown in location therein.

Fig. 14 shows a typical pressure. aqueduct with

‘the lower or invert concrete which is first poured,

protruding - beyond the completed arch portion
tn_the right, and exposing a modlﬁed form of
the. invention; and | :
Fig. 15 is.an enlarged fragmentary v1ew of PFig.
14, -illustrating the manner. of. segregating one
‘portion of.. the longltudinal Joint member from
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-the n.ext a;dJacent portion:hy: dhe: sott ;nubber
‘:dlaphragm partltmn dn &thre mdlded srubbdr out-
et manifold. S

In the:accompanying: dra.wmgs ﬂhrshrating the
invention, like :parts. are similarly. de&gnated
_throughout.

»In -the wapplication of ‘the mventlon A 15 of
prime importande that theelastic tubular:seai-
-ing ‘member § be ainiform throughiowt its:lemgth

in~the freedom for enlargement jof its dubular

~dore: #H by the: introduction  of: The ssemi<finid

“plastic or-fluid:groutsealing mmiorial wnderpres- -

-sure"therein, 'so that when hydrostatic: ipressure
is applied to its interior thereby, there wiill tbe o
“restraint :of ‘the expamsive enlargement by ithe
‘presence of metallic or other non-elastic Httings

-as. wounld:-be the «Case were: wonventional Hose-

Joining  connections ‘used “whersver: one Mengths
- terminal is bo:be"joied in-faid-pressure-tight
seomtinuity ‘with the mext.one;or wherever a side
“-cennection is:to. be:similaxly made o' a) mEin
~fuibular member. . This freedom «of: expansion ky

acticn of interior pressure-in 'every iportion T the
tubwlar member ‘or members; embetdded within

. the .concrete :structure’ where “conplete ‘sea,lmg‘

+isessential; is acconiplished by squarmg thesends
:of the tubular members-§, Fig. 13, thut. areto be

< joined:and then 1nsertfng Qi rela,tive“ly thinwalled

tubularcannection sleeve 16 into the endsior the

- fubular - members B and: bringing-them together:
- after their interior eylindricd]l.surface-of (16 have -

been coated with an appropriate:-elastic cement
similar to tire patch rubber cement. Usually the
jointing process just .deseribed Wil be sufficient

for these mstallatlons 'whete but nomingl or mer=:

‘mgl grouting  pressures will later: be sapplied, but
“in“those installations ‘where, due- to the size ‘of
~the conerete structire, -orfor ‘other rreasons ‘the

grouting -pressure will ‘be “very High, we': then
s-apply.a portable vulcanizing form over the joints

‘which “Have ‘previously ‘been mude -ip ~with ‘the

-connection sleeves. as just deseribed, ‘and’ by the
- resulting thermsal action supplied by the Yulean-

izér unit, ‘fuseé ‘the- parts: in separably - -together

into single unit. Th similar méentier & T -shaped: &

vulcanizer is used ‘to clamp the pre-shaped tifbu-
~lar meémber § shown in ‘Fig: 11 %o *the matingly
shaped lower -end of -fhe wvertical extension 13
shown in ‘Fig 19, in: prover- reﬂatlonshlp ‘and-firm

contact, and vulcanize them lnto ‘a srng‘le piece«‘»

vas shown'in Fig. 12’

‘By ‘making ‘the -joint in this way we “insure
practically uriiferm - expanslon of ‘the ‘tabutar
~members 6 gt their jointures and: ‘Fanctions with

that oceurring in ‘every -other portion” of :their::

lengths and thereby make their -Sealing action
continuous throughout every :portmn of the1r
embedded lengths. -

" Wherever-exterior prolongatlons of the tubula,r

“members 8 are necessary to permit: m.‘jectmn of.

“'the grout, as at'B and E-in Fig. 8 and B.in- F‘J.g
8, and for air venting as at P in PFig: 6, it-is ot
essential that those portions which protruﬁe ‘be-
vond the concrete should possess this- expanSmn

nroperty inasmuch-as those por‘tlons are not ef- -

" fective and are not réquired to séal off- passage

- of fluid as is the case where they ‘areé embedded.

This being true, conventmna’l metallic hose ‘con-
- nection mnipples ‘14, Fig. 9, hose clamps 15 (see
also Fig.'8), and hose. connectlon couplings 12
can be and are employed, since ‘their ‘restraint
of the tubular members 6. expansive propertxes in
these localities are immaterial.
In pressure agueducts and tunnels sxmllar to
that shown in Fig.:§, in the larger sizes it is
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-usually: customary to “drive: the tunnel,” i. €., ex-
‘cavate-the rock, and then:place the concrete din-
vingin the invert or:-bottom: first, with.extensions
rrunning Up:aishortcdistance on-either: side;; and . .
5 iterminating in planes: parallel tothe! longitudinal
;aXigrof- the tunnel as seen at G .in Fig.:6, and
sshown: again ~somewhat -enlarged: in. -Fig.. 7.
‘Terminating the -concrete lining first placed -at
sthese: planes: G, :as: just .deseribed, will .obviously

.:10-automatically - form -longitudinal cold ;joints.. or

construction -joints in the:lining whenever -the
~remaining- concrete’ lining- constituting the arch
-is: placed-above, and. it will- be.:just -as. essential
'to: seal: off : these  longitudinal. joints-as. it is. to
15\ geal:the transverse Joints prevmusly described.
“To-accomplish this sealing of these longltudmal
‘ demts we:form.a half:round: groove: i1, Fig; 7, in
. the face of-each of the clamps (+; and place tubu-~
-lar sealing: members 6. in-these-grooves:-and: pro-
:20-vide -them. with ‘suitable grout injection.connec-
‘tions: such:as: that shown-at.E of -Fig. 6, before
iplacing-the: next lift of ‘concrete lining, ‘which in
larger-size tunnel structures. usually terminates in
:similar;ilongitudinal planes- as shown at H.-in

125 Fig.- 6, which-likewise:in their turn are.provided

with-tubular sealing members and grout mJectmg
connectmns :
As will be seen in Flg 7, we preferably isolate
+the transverse sealing installations from the: lon-
130 gitudinal:sealing. installations, as this makes. the
systems simpler and easier to install; saves: the
interconnecting:.joints -and makes it possible to
: pressure:groutt-and seal.each: joint independently.
[Qceasionally special: conditions-make: it desirable
'35, or, necessary to depart'from this practice; in'which
-case: the longitudinal sealing: members -can then
~be interconnected to- the transverse Jomt seahng
members.
In forming the recess in: the concrete we use

+40-halfround; pieces :2, -Fig: 1, to shape -the -half

'round grooves: in; the concrete first placed, which
+Will: later:receive the-tubular members 6. - These
vhalf round:forming pieces: 2. may be. made of fin-

._3_‘: ishedwood where straight -grooves are: required,

“ particularly if they are of-considerable length, but
~where’ curving: grooves-are- required; particularly
;:if -they:: are. oficonsiderable leéngth, 'such as that
~shown:in Fig, 7-at #1,:then we: preferably: employ

50 Mabberor-some other similar flexible material that
*may he:-bentiand -curved: to ‘conform. with -the
curves: desired 'and :then :continue :the “tangent
-lengths with half round wooden forms again.

-~ In the:foregoing description: the method of fil~
~ing-thetransverse- joint sealing:tubular -meémbers
swith:grout from the hottom allows the grout: 1i to
sdyive:the airrout-above it-until the grout-reaches
‘the highest portion-ofthe system; wherenpon ‘the

air escape orifice, or orifices if a dual fitting 18 .
‘with segregating diaphragm:19;see Fig. 15;is used
:at F-in Fig. 6,-at the high point is closed andthe
~final predetermined-grouting’ pressure is applied
~to the sealing system'from-the fitting at B iii the

invert of the tunnel. o In certain instances it is

sometimes necessary, or ‘desirable, to depart/from
“this system by injecting the grout in at the high

“point:of ‘the system-throtigh one ‘leg 6f a dual

“'manifold ﬁttmg sweh -as’ that' shown in'Fig. ‘15,

wheére ‘the diaphragm 19 allows' the grout to* go
“down only on that side ‘where, after removing ‘one

-of the pipe caps 2{; the grout ﬁttlng has been con-
_nected. “The" matmg pipe cap 21 is likewise' re-
“nioved in such 4 case and a suitable’ gate or globn

. valve, screwed, onto the nipple 28, and by opering
this valve the alr within the tubular sealing mem—

60
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‘ber. 8 is allowed to escape’ as the ‘grout-is.intro-
duced through the adjacent nipple 20: - The grout
as it descenids downward around one sideof the
‘hoop encircling the conduit bore drives the air out

* ‘hefore it up through the other side of the hoop and ~

.out through this valve. As soon as the:system
‘has been filled. and ‘grout starts to flow through
‘the valve,-the valve is then:closed and the final
grout sealing pressure is then applied to produce

the required compression- -within the sealmg sys=+

'tem as herembefore described.
“From’ the foregoing it will- be seen . that our

‘invention provides a simple-and inexpensive:sys-

tem and apparatus for sealing construction and

contraction joints in concrete structures whereby. -

- they are made fluid tlght at such joints even after
~some :Hiovement may occur subsequent to their
original application, and that such structures that

20
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~ded. between. the’ sectio'ns'which"comprl'ses{pou"r- L
-ing the one' section with a formed groove for:a .

portion of the sealing means, placing:-the sealing

‘means. in' the groove, pouring the adjacent ‘sec-v
“tion; . and A permanently -expanding’ the sea,llng

means,
8. The ‘method of forming sectlona.l concrete
structures with expansible sealing means embed-

‘ded between the sections which comprises prede-

termining ultimate: sectionalization, embedding’
resilient ‘uniformly expansible sealing means be- -
tween -the sections as poured, and permanently

-expanding the sealmg means followmg the cux'-.

1ng period. .
9, The - method of formmg sectronal concrete

.structures - with - uniformly - éxpansible resilient )

walled:sealing means embedded betweeri the sec-

~tions.'which . comprises predetermining the ulti-

- include the embodiment of our inverition are also .

-in: consequence caused to - act -monolithically-

-against-lateral displacements, and, while we have
{llustrated and described but ohe application of
- the: préeferred construction and arrangement of
“the:invention to satisfy the patent statutes, we do
“not wish to be limited to the construction and
“arrangements shown, as changes may-obviously be
made in it without departmg from the sp1r1t of
our invention.
Having now ‘described our invention, what we

~claim’ as new -and desxre to secure by Letters

~Patent is:

L In a concrete or other plastic molded struc—
. ture; sections having grooves in adjacent ‘section
“faces cooperative to provide peripheral recesses;

-expansible imembers in‘said recesses and continu--

ous peripherally, and means permahnently expand-
“ing said members into pressure contact: w1th the
walls of the recesses.
:.'2.-Tn"a, concrete or other plastic molded struc-
’ ture, sections having grooves in adjacent section
faces cooperative to provide peripheral recesses,
- expansible resilient members in said recesses.and
continuous peripherally, and means permanently
expanding “said members’ into pressure contact
with the walls .of the recess:
3. In g concrete or other plastic molded struc-
: ture, sections having grooves in adjacent section
" faces® cooperative to provide recesses, expansible

. resilient hollow members in said recesses, and.

means permanently:expanding said members into
pressure contact with the walls of the recesses.
4, In a ‘concrete or other plastic: molded struc-
-ture, sections having grooves in' adjacent sec-
tion faces cooperative to provide a recess, an ex-
. pansible resilient tubular member continuois in
- said ‘recess, and means. permanently expanding
- said member into pressure contact with the Walls
.ofthe recess.

5. In a concrete or other plastic molded struc-.

- ture, sections having grooves in adjacent section
~faces .cooperative to provide a recess, and a per-
-manently expanded resilient member in said re-
-cess- and coextensive therewith and located in
shear with respect to the sections.:
. +6..In a concrete.or other plastic molded struc-
. ture, sections- having .grooves in adjacent sec-
‘tion faces cooperative to provide a.recess, a tu-
bular resilient walled member. in said recess. and
coextensive. therewn;h .and a core of rigid mate-

‘rial expanding said resilient member permanently

_into.pressure contact with the recess walls, said
core being loca,ted in shear w1th respect to the
_sections. -

20
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‘mate sectionalization, embedding the expansible
-sealing - means -between the sections -as poured,

and permanently expanding: the sealing meansto
place -the walls thereof under compression 1'01-
lowing the curing period.

.10.- The method of sealing adJa.cent sections of -
a concrete. structure comprising sections having
adjacent faces cooperatingly grooved -to:provide

-a recess,:which includes the steps of inserting a -

30

35"

- tubular:elastic member. substantially ‘filling the

recess, and then: pumping:a hardening substance

into the tubular member to remove the air.and -
-permanently completely fill and expand the mem-
“ber into pressure contaf't Wlth the walls of the :
-recess. -

11. The system. of seahng concrete structures, .
which .consists 'in predetermining - sectionaliza-
tion, embedding connected flexible elastic walled

~tubular members between section :faces; joining . k

‘filling inlet tubes thereto, and expelling the air

-from the tubular members. while filling the same

40

.completely with. a self-hardening material under .

pressure sufficient to expand the flexible elastic

-wall of the .tubular -members  into permanent

45

compression against the embedding section faces.
12, The method of constructing a tubular-con-

.erete structure which comprises casting the bot-

. tom: portion In successive sections with longitu-

dinal grooves at the designed juncture with up- -

- per: sections to be superimposed, forming grooves

50

.in-adjacent ‘end faces of meeting sections, filling

the grooves with continuous elastic walled tubu-~
lar elements of uniform expansibility, casting the
upper sections, filling the. grooves :in: the end
faces of the upper and bottom. sections, each with

. a similar continuous elastic tubular element, and
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pressure. expanding the tubular elements with a
fluid-hardening agent in a manner to compress

; the walls of the tubular: el ements and - prov1de a
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rigid core therein throughout. . )
13, In a sealing means for concrete st;ructures.

- elastlc tubular sections, means flexibly and elas-
_tically jointing said sections interiorly, and means-
for injecting-an expanding filler into said joined

sections..

14, In' a seahng means for concrete structures,
flexible elastic tubular sections, a sleeve of elas-
tic material inserted and cemented in the -adja-

.cent ends of sectigns to join the same into a ring,
.and means - for filling the ring with a.rigid core.

15. In a sealing member for concrete structures,

a deformable tubular length, filler and.vent fit- -

tmgs joining the ends of said length, and. at least

“one. diaphragm intermediate the ﬁttmgs to reg-
" ulate the direction of flow ; . :

7. The method "of forming ' sectional conerete.

“structures with expansible sealing means ‘embed-
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