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LAM NATED WATERSTOP USI NG BENTONI TE AND BENTONES

BACKGROUND OF THE | NVENTI ON - The present invention relates to
a thick wat erstop |ayer utilizing bentonite or bentone (m)dlfl ed 5
bentonite) particles, enbedded in | ayers of adhesive that will keep
the particles in position after repeated exposure to |iquids that
cause swel ling. "The waterstop provi des~¥ conformng |iqui d st oppi ng
IRa]%/er in seans gr : j oi nts between poured concrete | ayers.

ef erence is nade to a water barrier she 23,
which is made up ofLAMINATED WM‘E@T‘& ﬁ%Nﬁ 5@@}@3@%&%@
~adhered to each ot her a,ndé el rdlyl i sheet .

Patent '923 illustrates adhesi erial 15 feed hoppers

usabl e in a new arrangenent Ther prgsent t Haventian r rglateshetr sefthrick
i nvention, and t W§téf§€6§”§§yéf’ utlllilmgstﬁi:QﬂhtErét”B&iﬂ:diﬁ Fmbaighied

adhesives that are c.illustratiops adhesi ve
f eed con®rol %e’aﬁ‘anbﬁehnd’a&ftflcé&ﬁ'r o?’%be‘ﬁ?évéf‘ Taveri, P a%eséﬁ&m
~in Patent 4,693, 9%28at GREF] NKdéepriithiqgart idliek in poditiem aiftear repeh&ed

VT has alo been FRRRACTRGESLHEATAqs Fhgt (S LY o GARERCT0p

provides a conforming liquid stopping layer in seams or

~joints between poured concrete layers.
10 Reference is made to a water barrier sheet

shown in US-A- 4,693,923, which is made up of a
plurality of individual layers of bentonite adhered to
each other and to an underlying impervious sheet.
Patent '923 illustrates adhesive spray bars and material
15 feed hoppers usable in a new arrangement for making the
strip of the present invention, and thus reference to
this patent provides details of adhesives that are
usable, as well schematic illustrations of adhesive feed
controls and on and off controls. However, the device
20 shown in Patent 4,693,923, does not produce a thick
layer of particulate bentonite, in the range of one-half

to one inch thick, economically.
It has also been found that the ratio of
‘adhesives to particles should be more when the material
25 is used as a waterstop strip, and in the present
invention, which provides an extremely thick watérst?:p
strip made up of individual layers of bentonite adhered
together with adhesive, a higher concentration of
adhesive is desired. Further maintenance of void spaces
30 between the bentonite particles is desirable to provide
for conforfmability when the waterstop strips are

compressed.
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adhesi ves to particles should be nore when the material 25 IS used as a

waterstop strip, and in the present I nvention, which provides an
extrenely thick waterstop strip made up of individual |ayers of

. bentonite adhered together with adhesive, a higher concentration of
adhesive is desired. Further maintenance of void spaces 30 between the
bentonite particles is desirable to providez- for confotiability when the
wat erstop strips are conpr essed. : _
- 2- . Additionally, US-A- 4,837,085 illustrates a pri or

waterstop strip, and ill usadati¢s drad iy peIDiA- 4, szi’ppdmsali'uanstea\ﬂe'scfa the
TP pred vaten St gR ey dbletbip. eSS VHUGALRD, Vil R o
fabrics for bent gppﬂgcnggope'gn which ihewinrproved waterstoplsrteapl"of)fthd’lese
situations, hOmeﬁfésehﬂeaPpllcth%h”%%i105853?.'aYerf Sfbbe?ton{;esize
particl es, |§ 107 substan Further, the use é% ggésfyfng ggsgnEabrics,
and also support mesh fabrics for bentonite has been
known. '
In each of these situations, however, the
‘thickness of the layers of bentonite particles, is
10 substantially less. Use of selected bentonite size
particles permits the building up of a strip of
substantial thickness to provide for full hydration in
concrete work at the interface between two pourings, and
interstitial spaces which make the strip able to conform
15 to irregular concrete surfaces such as might be formed
by workmans foot print or a chip from the concrete
footings.
SUMMARY OF THE INVENTION .
The present invention relates to a 1liquid
20 proofing or liquid stop strip that is utilized primarily
in interfaces between two types of building materials,
or between two separate layers of building materials of
the same type. The strip is made of layers of particles
.- embedded in layers of adhesive with a high concentration
25 of adhesive forming a rubber like (elastomeric) support
for retaining the particles. The adhesive is in the
interstitial spaces between particles and surrounding
the particles. The adhesive material forms an
elastomeric matrix supporting the particles without
30 degradation ever after repeated cycles of 1liquid
content efﬁhnsion of the particles and subsequent drying
out and reduction in size. The adhesive does have
openings whereby water gaining access to the particles



particles permits the building up of a strip of substanti al thickness

to provide for full hydration in concrete work at the interface

bet ween two pourings, and interstitial spaces which nake the strip

able to conform15 to irregular concrete surfaces such as m ght be forned
“ by workmans foat print or a chip fromthe concrete footi ngs.

SUMVARY OF THE | NVENTI ON - The_ present invention relates to a

liquid 20 proofing or liquid stop strip tﬁat is utilized primarily in

interfaces between two types of building naterlals or between two

separate | ayers f b n al f §€§r T t S

made of |ayers o?: pa&%d% ngﬁ,fﬁ % yers agﬁggldv?uv‘\fj’t%}l% hi gh

concentration 25Wh(;1’0hadflié-§—| @@Wlérlﬁﬁ’nﬁoa%%béﬁp |f9% Wadiexst oneri c) support

for retaining the particleq tnitk afpsrver Spdrﬂ:iéﬁs and' REAeSkikvel als
spaces between partlcles and, ﬁyrroun

| art|
adhesive mat eri SUPPEEFLRL fépﬁégor’\é’rﬁ? nﬁ’f?f fb’boPt ﬁi’d‘%’r‘?&lc
particl es w shouwo¥@n debr&datamrwmcﬁver bafslec b fr afhas pdeci/s lagpplidd aAndqui d

content expansi op h%f thgtg%{ﬁéégl 'i%gggg 3893 nﬂ{é/' '39 géda%ciary

reduction in SIZ esiveé ere
gai ni ng access tdlnqglga$webleble) partlcles and adhe51ves are placed in

‘sequence to form a matrix. The fabric will also carry

‘an external layer of pressure sensitive adhesive,

10 covered with a release paper so that the support layer

can be placed onto a surface, such as the upper surface

cf a concrete footing, and it will be retained in place

‘ until the subsequent pour of a wall on top of a footing.

The waterstop strip also has a use where materials are

15 placed on top of supports because of its ability to

conform and compress while providing for the desired

effects of waterproofing known from the use of

bentonite.

The waterstop strip is made to have, as

20 stated, a plurality of layers of bentonite or bentone

particles and adhesives, built up into the range of 30

to 60 granular layers, with the corresponding number of

adhesive layers. The top layer of particles is covered

with adhesive, preferably an extra layer of adhesive,

25 and then an overlaying with a light mesh that is quite

open and will embed into the adhesive to protect against

abrasion, and also to tend to hold the strip together.

Bentonite swells in water, while bentones, which are

" treated bentonite particleé, will react and swell from

30 hydrocarbon liquid compounds. The bentones can be used
for leak prooflng hazardous wastes.

The waterstop strips are made first into a

sheet that will later be cut into strips, and comprises



-3-' to cause swelling, or can be a water based emul sion whi ch

wll enulsify to open up for water. A thick | ayer of
particles and adhesive is supported with a fabric |layer preferably a
- synthetic 5 woven fabric, on which a base of adhesive is applied and
- then alternate |l ayers of bentonite or treated clay (l'iquid swellable)
~particles and adhesives are placed in - sequence to forma matri x. The
t fabric will also carry an ext ernal Iaf@F of pressure sensitive

~adhesive, 10 covered with a rel ease paper so that the support |ayer

can be placed onto a surface uch as the. upper surfac of a concrete
footing, and it wilEaBEl?e?géﬁgdﬁ?ﬂlﬁﬂaégheglﬁﬁtFPdtﬁ%%§ﬂ5¥ﬁﬂie$ﬁp%%u§ﬁof a
wal | on top of a dmwetside. THéefabtrécsisheedt rip haid loatoa aissuppere
materials are 15 f bl S LI

conform and conpr%‘g]lsiagv_(\ﬁ?Ilfe}%‘_érrgl\%ygllnr%L%O%?Iaﬁ%&qgggpragggg?b' ) e??gcét:ésy%#é)ge
wat er proof i ng kndws idispensdngshoppers fopdawifid down individual layegs

waterstop strg p igr Mada-h9dPated aserdtonitd abed othdd Undkulivl Ofwe BY&BHFe Of
bentonite or bentone , partjcles and adhesives, built .u |nt9 t he range
of 30 to 60 RAERUFIES | A S157 PRS RETEY: PEZHOREPKIAIRLE: LaYer ©
adhesi ve | ayers. adresipe |ty dse ppibidd cdretso i the ouadexllying surfacedest ve,

preferably an ext | gye f RN t heg,. a r [ ] a
ght mosh that SRyt Us YeCRhtRiaga pBlds: (o0 M uE LAY LI
prot ect agai nst - hoppeits atteomsethd aleng twithefdnee HPRY HRALS riRat AR her .

Bentonite swejls d i Ml H) - cWRith-81R8At OAGS. pMIalliML suitable adhesive
layers. The travel.ng carriage is made to reciprocate
back and forth across the underlying fabric sheet, on
each path of the carriage laying down two individual
layers of bentonite or bentone particles that extend

15 transversely across the entire fabric sheet. The spray
bars also extend across the entire sheet so there is

" adhesive between each layer of particles that insures a
desirable final product.
The waterstop product is built up by

20 reciprocating the carriage 15 times to 30 times
depending on the number of particles and thickness that
are desired, after which the upper surface of the
bentonite or other material particle layers is coated
with adhesive and an open mesh protective fabric is put

25 into position on the top side of the underlying sheet.

- The sheet and particles are then rolled up and cut into
strips to form th. waterstop strips of the present
invention that have a substantial height and width of
about 1 inch.

30 _The cover fabric is génerally a light weight
polypropylene mesh to provide a suitable appearance to
the exterior or exposed surface of the bentonite or
bentone particles, as well as providing for a retention



treated bentonite particles, will react and swell from 30 hydrocarbon

liquid compounds. The bentones can be used for | eak proofing hazardous
rwast es. The waterstop strips are nmade first into a sheet
‘that will later be cut into strips, and conprises

-4- a fabric sheet having adhesive and a rel ease paper. on one
si de. The fabric sheet is-laid onto a support surface underlaying a
traveling carriage. The carriage has aiSspensi ng hoppers for |aying
down individual layers 5 of non-hydrated bentonite or other liquid

swel | abl e particles, and_also has spray bars providing a | ayer of

adhesive to be apf the parsiclesuapdrtorngeasistance gf the ppprtigieckeds
the carriage mvesrring 6aid waterBhesofing striwppers are used, along with

cdnosive - "layers. The (M ciPHES cAFFi BHeBPEantae S iR f Hhai where
back and forth admesrdleasmdsapernfsi sbmboestheand dthe adheasiole pot htié t he
carriage 12yi9 4o LPOLAIVINY apr1ENER CheReHhEN e Hed *TL0NE
particles that ex enda

supporting surface to hold the strip in place.

The use of a multiple pass applicator having
multiple depositing stations and reciprocating this
applicator relative to the support fabric, and thus to

10 the material that is being deposited, simplifies
‘manufacturer and permits the use because of the
individual placement of larger particles of bentonite,
than the dust size particles that have been used in
various applications before. U.S. standard mesh of 10

15 ‘to 50 mesh size particles are preferred, which
‘eliminates the dust that has a great saving, not only in
adhesive cost, but also in handling problems, such air
borne dust. The larger particles alsoc enhance the
formation of an adhesive matrix that holds each

20 individual particle in place, but yet, upon wetting, the
particles hydrate or swell and exert pressures capable
of sealing gaps against liquid passage.

. BRI DESCRIPTION OF THE DRAWINGS

Figure 1 is a side elevational, schematic view

25 of a apparatus utilized for making the waterstop
material of the present invention;

Figure 2 is a sectional view taken as on line
2 -- 2 in Figure 1;

Figure 3 is a fragmentary enlarged schematic

30 representation of the device of Figure 1 showing
bentonite particles being laid onto an underlying fabric

sheet;
Figure 4 is a schematic view taken



15 “transversely across the entire fabric sheet. The spray bars al so
extend across the entire sheet so there is adhesi ve between each | ayer
.of particles that insures a desirabl e final product.

- The waterstop product is built up by 20 reciprocating the carriage 15
times to 30 tines dependi ng on the nunber of particles and

t hi ckness t hat are desired, after whicp the upper surface of the
bentonite or other material particle layers’is coated wi t h adhesi ve
and an open nesh protective fabric is put 25 into position on the top

side of the undeghys%qn%*l%qtl Ol}po tnﬂwgaﬁ@%ﬁ&&a@é ¥ Rfud &ty | ed

up and cut into trips rmthe waterstop strups of the presen
i nvention that hi&he &%@nﬂ%l%llﬁh@%r@%% ectiofijout 1 inch. 30

The cover fabric is generalfigud i Bt mglgat scheﬁatiarommbeme Ry e
e exterior osed surfa of the

d t abl t
oot on e o A e A epesentat Ko 0L 40T eontFal CRYF RN MikARIE

5 w1th the present invention by way of illustration
purposes only;

Figure 6 is a schematic representation of the
location of the sensors and sensor activating elements
on the device shown in Figure 1; '

10 Figure 7 is a side view of a typical waterstop
~material made according to the present invention; and

Figure 8 is an enlarged view of particles in
an adhesive matrix.

) DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
15 First referring to Figures 7 and 8, the
‘waterstop strip made according to the present invention
is shown in vertical cross-section. The strips may have
a width of substantially 1 to 2 inches and as shown,
would have a height of about the same amount. The
20 waterstop strip 10, in its finished form comprises a
support mesh fabric sheet 11 that can be made of a
suitable woven synthetic fabric. The sheet 11 is a mesh
fabric that preferably is porous. This fabric has a
i;yer of adhesive 12 extending to the bottom (exterior)
25 side thereof, covered with a release paper 14, which can
be removed, as partially shown in Figufe 7., so that the
adhesive layer 12 can be placed against and adhered to
a concrete surface that is to be protected by the
wéferstop strip. This layer 12 can be deposited as the
30 first layer of adhesive deposited from above because of
the open mesh of the fabric sheet.- The strip is built
up of a plurality of individual layers of initially non-
hydrated liquid swellable particles (called waterstop



of the particles and tear resistance of the particle bed formng the

wat er proofing strip. The rolls are shipped to the job site
wher e the rel ease paper is renoved, and the adhesive on the 5 bottom
~supporting fabric can then be adhered to a supporting surface to hold
‘the strip in place. The use of a multiple pass applicator
havi ng mul t'i pl e depositing stations an% reci procating this

applicator relative to the support fabric nd thus to 10 the materi al

that is being deposited, sinplifies manuf acturer and permts the

use because of tt art%%lé%ﬁ!s;” i @éﬁ@% ?%Ir{:i\ﬁggg RALY &8s gf the

bentonite, Sl ze part ave been used 1 n

various applicatityee b&hate hydratet 4avatd) ndsh thelpresence oH vaken
size particles %&luﬂrﬁﬁﬁﬁ8ﬂlllm1€@ is sugtapraat e@ré?ﬁe&“&la&@%r@as a

reat saving, not onI ye cost, byt also in

grobl ens, sgch aigelect e%o?‘ﬂet%‘s%?te “Th%t]i‘%’r'gg?‘q‘bhﬁg?rcl etng| sBaEgﬁ%m t he
for mat : on of5I arcardiiees Velsoube i & sxﬁé@tltﬁetjdpe epayp ﬁﬂ?t i@chtcxiddﬂﬂﬁéd
particle in plac ut yet,_u vetting, the s rate. or
swel.l and exert &%s %réEgéﬁﬁgﬁl"&lc' Fxfgglllﬁde&pg’si ag‘a§hs€é’ﬁr§tﬁﬁo'
passage. 4,434, omloacunﬁsestpw@maayrﬂswm S Patent No.
Figure 1is asi dze%fv 47018k, RS VoEWozBanBbhid 180

utilized for maKi'ng erstop mat er | e pr esent Hvent i on;
~Figure 2 is aseéﬂ%-l view taken as on |ine 2 -- 2in Figure 1;
Figure 3 is;g fragnentary emh@é:gegagﬁmamragl @hiCn r@@é?ﬁeﬂhatpz@%erﬁfe she

Sﬁ\élefleyl (r)]; fZi)r :Jé.elqulti Mrgcarbons 1ncquc?e gfallrs(:llggdfgl n&j Wftl'(lj n(l)e tl'?y]?m

tri-tallow or di-methyl, di-tallow, according to known
méthods, which will swell in aliphatic hydrocarbons.
Aliphatic hydrocarbons are straight chain carbon
15 c;)mponents, such as gasoline, kerosene, jet fuel and
other petroleum products.
. Clays modified with di-methyl benzyl tallow,
a di-methyl tallow propoxy or ethoxy will swell in
aromatics including benzene and other selected six
20 ‘carbon ring components.

Clays modified with methyl di-tallow benzyl
quaternary compounds will swell in both aliphatic
hydrocarbons and aromatics. Swelling of the clays may
be improved in both mediums by the use of silane

25 coupling agents, zirco-aluminates, chrome aluminates
(such as Volan from DuPont Chemical Company),
organotitanates, and other materials of like nature.
Adding a dispersing or complexing agent will improve
effectiveness or quaternary ammonia groups to cause

30 swelling. P

Ketones also are wuseful for modifying
bentonite particles to make ben—tones for waterstop
particles for making waterstop strips.



Figure 4 is a schematic view taken substantially in

the sanme position as Figure 3 show ng the assenbly noving in an
Opposite direction; Figure 5 is a schematic block

di agram simplified representation of a control systemusable 5 wth
the present invention by way of illustration pur poses only;

Figure 6 is a schematic representation of the | ocation of the sensors
and sensor activating el enents on the device shown in Figure 1; 10
Figure 7 is a side view of a typical waterstop mat eri al nmade accordi ng

of particies in o an adRELvAl.aRYers are SHMESL Bl Rl el dtor

of particles in

THE PREFERRED EMBIenVEYES pyilt up to ‘the r beigbterdesiyred.o pryeradly and

8,h the vat eélééhBPlé,iﬁl;pbéﬁﬁée@rﬁf@réﬁdmot Qayaﬁspéﬁm sb'l\é%al’ttérc]ioﬁfesh
shown in vertica CI‘OSS sect.l on e Stl‘lf)s rIB.ythe range of 10t J' s0

substantially 1 $&29 i
5 United States Standard Mesh (2.0 mm down to 297

microns). The strip is built up to the desired height,

- as stated in the range of ¥ to 1 inch, and then is

covered with a very fine fabric or mesh indicated

generally at 20 which is held in place with adhesive as

10 will be described. The mesh serves to protect the

outer layers of the particles, as well as provide for a

neat appearance. This cover fabric can preferably be of

a fine non-woven polypropylene fabric available as a

landscape fabric or similar fabric. The layers of

15 particles are interspersed with layers of adhesive. This

~adhesive is indicated in the spaces between the

particles 21, and 1is generally shown at 22, The

adhesive is applied at a substantial rate so that a.

continuous layer of adhesive is deposited and even when

20 the adhesive flows into the interstitial spaces there

will remain a coating on top of the previously deposited

layer of particles sufficient for adherence, but not

blocking all liquid passage, which liquid passage is

_necessary for hydration of the particles. The adhesive

25 is sprayed or deposited in position over a prior layer

of particles and immediately prior to applying each
individual layer of particles.

The adhesives indicated in US-A- 4,693,923 are

‘suitable for manufacturing this waterstop device, but

30 preferably the adhesive will include a water emulsion

base. The acrylic type adhes1ves also mentioned in

Patent No. 4,693,923 are sultable, as are the acetate

fypes of adhesives. The acrylic based adhesives are

S



woul d have a height of about the same anount. The 20 waterstop strip 10,

in its finished formconprises a support nesh fabric sheet 11 that can
be made of a sui t abl e woven synthetic fabric. The sheet 11 is a nesh
fabric that preferably is porous. This fabric has a | ayer of adhesive
12 extending to the bottom (exterior) 25 side thereof, covered with a

rel ease paper 14, which can be renoveq,_as partially showm in Figure -
7, so that the adhesive | ayer 12 can be pl aced agai nst and adhered to
a concrete surface that is to be protected by the wat erstop strip.

This layer 12 c QfsgPPQEiéeg?aéaEQF éﬂene%bgﬁ ﬁﬁ??ﬁ?hgﬁ?a%89§a¥eform The

deposited froma ove ecause | . ric sheet
strip is built - an gdastomexig apatyisf ofndvheduaArPldedr sabf the trates non-

hydrated Iiquid &p@éi@@é& paaft&fe%ﬁéal Jz&gei*\’atl%§t0@vaporated. The
-7- partic bentonite particles #sed are

t hat hydrate Umﬁ#¢35+YF¥h@aﬁﬁé§%n6€néﬁﬁﬁﬁﬂﬁx hd 1°h888ﬁ$h§ﬁNﬁPEﬁY¥W9nlte
i s suitabl e.s Tr amidelr Ohrresswre and uskfech esppbidyliate i n ot her |iquids.

The particles The known adhesives that are suitable for use
with bentonite or bentones, can be sprayed under
pressure or dispensed by gravity in a suitable manner
‘for application. The types of application devices are

10 shown in Patent No. 4,693,923 and the same
‘considerations for application and selection of
adhesives are present in the process of manufacturing
the waterstop strip disclosed herein.

The machine for making the waterstop strip is

15 illustrated in Figures 1 through 6, and as shown
comprises a support table 30 that is mounted below a
traveling gantry or carriage 32. The gantry comprises
a support frame 34 that has suitable support legs 36
mounting onto carriages illustrated at 38 that are

20 supported in a pair of tracks 40. The tracks 40 in turn
‘are supported within the building housing the table 30
at a location above the table. Alternately, the gantry
or carriage can be mounted on wheels that would run on
a floor surface. The gantry is made to reciprocate in

25 opposite directions along the tracks 40.as indicated by
the double arrow 41. .

Table 30 is made of a suitable size so that a
sheet of the fabric 11 can be laid in position. A
length of the fabric sheet 11 in the range of 10 to 15

30 feet would be usable and a width in the range of 4 feet
would be sultable. The support frame 34 is used to
support the particle or material applicator mechanisms
42, The granular material dispensing devices and



5 ‘can thus also be a smectite-type clay that is nodified to be

organophilic, as exenplified by U S. Patent No. 4,434,076 or the types
of clays shown in U. S. Patent No. 2,531,427, or other type of
organophilic mnerals or clays. 10 O her particles which

- swell in presence of . | i qui d hydrocarbons include clays nodified with
nmet hyl tri-tallow or di-nethyl, di -taH%(_)W, accordi ng to- known
nmet hods, which will swell in ali phat i ¢ hydrocar bons. Al i phatic

hydr ocarbons are strai ght chain carbon 15 conponents, such as gasoli ne,

modi {1 6d wi th o SIBERDYe  disEnEinl0 VLB PEGRUHS of tne same tynt! O
ethoxy will swel$hown in PagenttNas 41,r6(ﬂ3uc$i2r$g b&heynerengupphetedelincaed

six 20 carbon rd{ge SPIPENYrangement lcrils l\a;\éﬁ?ﬁrpdl({)éﬁ%émth hyI

di -tall ow benzyl guat er nary conmpoun al i p
hydr ocar bons ancPRRbHRATRS. fEase) |:h%; &6 tahet’éii‘a@%lﬁﬁy or regbpmgabwm in

bﬁt h rred: unss by ﬁf@né’&ﬁlﬁ diiﬂ %‘é\e/mlaﬁanQypbrnﬂuﬁﬁﬁé]{:§calI reOneL I 8QL es,
chronme al um nates as ‘Vol.an frg

organotitanates, and ot her'ﬁh%t EPFEiagss :f#nké"ﬁiflﬁﬁg flrﬁ%ng%‘%g

di spersing or ccngpmcaignagmn ow praypbawei4A, whdfdhedis calded BAL" in I
quat ernary ammoryd r#]iﬁ}?tt sl & al so
are useful for rm‘gof%g Eentonl te pgﬁtlcpgay bar 44A ls sné(éé &?

wat er st op péﬂ‘%l%ssfléfiahﬁﬁl ﬁgpmré‘rﬂéopmqm.‘&e frame 34 and lt
' 10 receives material from an adhesive tank 48A, that can be

of any desired design. Tank 48A is used for providing a
discharge of suitable adhesive to the transversely
extending bar 44 (it extends across the width of the
fabric sheet that is supported on the table). The

15 adhesive spray bar 44A, is supplied with adhesive
material through an electric solenoid valve 50A, that is
controlled as will be described.

_ A second adhesive spray bar 44B, also
designated A2, is supported on the frame 34, and is

20 positioned between the granular material dispensing
devices 51A and 51B, as will be explained. The spray
bar 44B is held with a support 46B from the frame 34 and
a tank 48B provides suitable adhesive through a solenoid
control valve 50B.

25 A third adhesive applicator bar 44C is
provided on an opposite end of the frame 34 from the bar
44A, and will be referred to subsequently as adhesive
applicator A3 as well. This applicator has an adhesive
tank 48C that is also supported from the frame 32. The

30 spray bar.jgc can be supported from the frame with a
support 46C. The control of adhesive is with a solenoid

"valve 50C, which, when on, will provide adhesive to be
sprayed downwardly onto the sheet supported in table 30



-8-°
are. built up to
and 60 | ayers of

Typi cal |ayers are shown at 16, and 17, and t hen

the height desired, generally conpri sing between 30

t he sel ected nesh size particles, preferably in the

range of 10 to 50 5 United States Standard Mesh (2.0 nm down to

mcrons). The strip is built up to the desired height,

~the range of [err] to 1 inch, and then is =11~ -covered with a very fine
ndi cat ed generally at 20 which is held in place with

- fabric or nesh i
adhesi ve as 10
outer |ayers of.

appearance. This cover fabiife cariaRfeeBabliy pewet driven inne fwitawyen

wi Il be described. The nesh serves to!Protect t he

@ife the Wardage s dinaval s haskiand fort neat

pol ypropyl ene fabric avail abl e

Pabr . The | apenesl Tron paporereindieaFANcseRBFaLaY RE 157 nydhLoh s

adhesive. This
particles 21,

a mikasMsles ivatisthpe | speb@ spates bahaten ddre be

as stated in

297

and ,i s .general |l y,shown at 22. dhesi i
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nt for adherence, but not .
At each end of the tracks 40, schematically

shown, are support bars 54 and 56 respectively, that
support proximity detectors as will be explained, for
controlling operations by providing signals when sensing
surfaces on the various components pass the proximity
detectors. The proximitf detectors are used for
individually operating each of the valves 50A, 50B and
50C. The frame 34 also, as stated, provides support for
'a pair of granular material applicators 51A and 51B
which are used for dispensing non-hydrated (dry)
waterstop particles onto the fabric held and supported
on the table 30. The applicators comprise hoppers that
contain bentonite or Ketone particles (particles which
swell in presence of liquids) with feeding devices 56A
and 56B at the lower ends thereof. Suitable material
dispensers that control material flow are electric
solenoid operated, and are indicated at 58A and 58B,
respectively. These material dispensers are referred to
as M1 (51A) and M2 (51B) subsequéntly.

Additional hoppers can be provided if desired,
but the double hopper and the reciprocating drive
provide for an arrangement that is suitable for
relatively rapidly building up the number of layers of
particles “hecessary for the waterstop strip of the

present invention.



bl otking all liquid passage, which |iquid passage is necessary for

~hydration of the particles. The adhesive 25 I s sprayed or deposited in

. position over a prior |ayer of particles and inmedi ately prior to
appl yi ng each i ndi vidual |ayer of particles. The
adhesives indicated in US-A- 4,693,923 are sui tabl e for manufacturing
this waterstop device, but 30 preferably the adhesive will include a water
enul si on base. The acrylic type adhesivk%~al so mentioned in Pat ent
No. 4,693,923 are suitable, as are the acetate types of adhesives. The
acrylic based adhesives are -9-

emul sifiable in water when | FEFIRFPATING| BHdVELiF  oPexated ab¥orri ¢
matri x of when apgptogrhmalile Iaies systeth ool esattrolavhéch isedesigeed has

evapor at ed. The, . Y YIS epgy ' per.m prayi ng
5 under pressurgnatnrh G%.glfl%?'m cg%%{?%:gt i%c?%'. ¥ °BE é’\@éf&b Tﬁggk'%g\%% &
adhesi ves that ardesiyiedbl ferungle can haye mypyarbrevernkde®nt ones, can be

~sprayed underg Pressur eppy SHpHREAS B0 495 A% iekNa s SHbt A5 Sx IRIEET
| detector 58 which is an "end right" detector a second
proximity detector 59 which is a "stop right" detector
and a third proximity detector 60, which is a "start
"right" detector. These detectors are used for
10 controlling the dispensing as well as the motor 52 as
the carriage 32 travels back and forth.
. The support bar 56 includes an "end left"
proximity detector 61, a "stop left" proximity detector
62, and a "start left" proximity detector 63. The
15 support bars 54 and 56 are positioned adjacent the ends
of the unit, beyond the start and stop edges of the
" sheet 11 that is being provided with the coating of
adhesive and swellable waterstop particles, so that the
carriage 32 can travel the desired distances beyond the
20 start and stop edges, and provide the same number of
particle layers on the fabric sheet 30 adjacent each end
- of the sheet, .
Each of the individual adhesive spray or
~ dispenser bars, and each of the waterstop material
25 hoppers is provided with a sensing surface on the sides
of the units that are shown schematically at 64 as small
patches. These are metal sensing surfaces that are
mounted in a suitable location and orientation to
provide the necessary signal to the proximity detectors
30 and contrg} circuitry for turning on and off the
solenoid valves and material metering devices, as well

as reversing motor 52.



for application. The types of application devices are 10 shown I n

Pat ent  No. 4,693, 923 and the sane consi derations for application

. and sel ection of adhesives are present in the process of manufacturing

'the waterstop strip disclosed herein. The machi ne for making

the waterstop strip is 15 illustrated in Figures 1 through 6, and as

shown conprises a support table 30 that is nmounted bel ow a

traveling gantry or carriage 32. The gantrsil3onpri ses a support frane

. 34 that has suitable support |egs 36 nounting onto carriages
illustrated at 38 that are 20 supported in a pair of tracks 40. The tracks

40 in turn are suppor tBe Wensing surfaces agenBatprhgPiakes apuntrd

at a |ocation abeyd tﬁ@xﬁat&'r{geba%el ¥o ’th@tg\’méhYthey pass CRéxt agse can
be nounted on wheel s that oor__surface

Th t
made to reciprocdfe 3 92'583\00%‘6%}’??5& ?185??535' aPoﬁ‘&"tenea %%%ﬁ?feﬁn S
i ndi cat ed by witlle bdoabtainedovheli.they pass the prdabhitgiietectms of a

suitabl e size so

posi ti on. setilinficy switlits B JOERbERELCand COOfEiong) fhens, ||
30 feet would ndishis daaneuk afdthe; senaing a7l acea ercthe canpiage be
sui tabl e. The SUPRYIdwr rs%TPen%ﬂc%l‘lsﬁQr{ Q‘lguré@,pcliﬂd tiwe pﬂ.acwiid‘édﬂ o
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The adhesive spray or dispenser bars, are again labeled,

10 Al, A2 and A3, and the individual sensing surfaces are
horizontally aligned with tﬁe proximity detectors at the
right end and left end of the tracks, respectively.

Aligning with the end right proximity detector
58 that indicates the right end, is a sensing surface

15 70 which is at the left hand end of the frame 34, and
this is the only seﬁsinq surface that aligns with that
particular proximity detector. In regard to the
proximity detector 59, there are four sensing surfaces

“aligning with such detector including a sensing surface

20 71A that is on the spray bar 44C (A3), a sensing surface
72 which is on the material dispenser 51B (M2), a
sensing surface 73, which is on the adhesive dispenser
44B (A2), and a sensing surface 74, which is on the
material dispenser 51A (M1).

25 The adhesive dispenser 44A has no sensing
surface aligning with the "stop right" proximity
detector 59.

The alignment with the proximity detector 60
includes a sensing surface 72A, on material dispenser M2

30 .or 51B, and a sensing surface 73A that is on the A2
adhesive dispenser, an alignment surface 74A, which is
on the material dispenser 51A (M1) and a sensing surface
75A which is placed on the adhesive dispenser 44A (Al).



- 10- adhesi ve di spensing devices can be of the sane type

shown in Patent No. 4,693,923. They are supported in a di fferent
arrangenment in the present device. The applicator frane 32 is a
traveling or reciprocating 5 frame that can be manually or automatically
controll ed. _ The carriage 32 includes a first adhesive
appticator bar or spray bar 44A, which is_gglled "AI" in subsequent

di scussi ons. The spray bar 44A is supported with a suitable support 46
fromthe frame 34, and it 10 receives material from an adhesive tank 48A,

that can be of any deshéegrdrimghy aaa&cﬂsﬁl 6% ueedhégneﬁtowéhgi 6942
[ h f i L.abl d Y% t transver.sel ) ext endj n ar
(1t ot onds. acr ob8%: FEAGRGRE" Seile 20 4N RSt aentat i FLER AporRdd on

it extends acros
E he table). Thseellsingiom@_sfa@e Tpridyatbais HhAthd sightphaad entihofdbhei ve
material thr oughe A&l SEL e HAANGrIpYBLEE POATHARLING come GqALEOLLEd as
wi |l be described. . second adhesive spray bar B, "al'So
desi gnated A2, e prR¥inbtyrdekecterntl aavhemdthe Dpame o34t haactovedween

the granul ar nat£rl athéliwPenss nehe lefdevi ces 51A and 51B, as will be

expl ai ned. The spray I 44B is,held with a, support, 46B from the frame
34pand a tank 48B prd@fﬂ%@l%%iYh e“RG HIPX Y Fe3ten| 6fotd 2

control val ve 50®nging surface 798, tthat isdmmuited epprdaiOrusdarto44C

i's provi ded kA% OPRSEE EpERdel 44he (E\E.‘?',Te aBA.}anrsqer& N&PPlce 748
10 that is on the material dispenser 51A (M1), a sensing
surface 73B which is on the adhesive dispenser 44B (A2);
and a sensing surface 72B which is on the material
dispenser 51B (M2). Horizontally aligning with the
proximity detector or switch 63 is a sensing surface
15 74C, that is on the material dispenser 44A (M1), a
sensing surface 73C which is on the adhesive dispenser
44B (A2); a sensing surface 72B which is on the material
dispenser 51B (M2), and a sensing surface 71B, that is

on the adhesive dispenser 44C (a3).
20 As the carriage 32 moves back and forth, each
time a sensing surface passes the respective proximity
: détector, the detector will provide a pulse or will be
turned on, and then this signal indicating the presence
of. the sensing surface, will discontinue after the
25 surface has passed the detector. This provides a pulse
type signal and in the overall logic circuit shown in
Figure 5, these pulses are provided to conventional
counters. The simplified circuit in Figure 5 does not
include many of the set and reset functions, or other
30 known circuitry for making counters operate. Suitable

power will“be provided, of course.

The number of passes of the carriage back and
forth also is controlled by the logic circuit shown in



44A, and will be referred to subsequently as adhesive applicator A3 as

wel | . This applicator has an adhesive tank 48C that is al so supported
fromthe frame 32. The 30 spray bar 44C can be supported fromthe frame
with a support 46C. The control of adhesive is with a solenoid

val ve 50C, which, when on, will provide adhesive to be sprayed
downwardly onto the sheet supported in table 30 as the
carriage 32 travels back and forth. il The carriage 32 is power

driven in a suitable manner froma notor indicated generally at 52,

which is a reversible, variable spe t : e coptrol |l ed
in the process aglﬂBEﬁeéﬂx?ﬁw%N$ﬂ%a?ﬁ§ 39r9“5§@5§§§%¢€¥h@5it?g3 ggaﬁhe
| ayers of individgah switchagsoipta@sides power to a mofporegontzedler Bhe

tracks 40, schempblealdferols A0 Whedt 325 URAA! in Dok o HNEeRrsed to

respectively, t tpport proximty detectors as wl e expl ai ned,
for cont r ol temgrseethei mosoyy 53rovithadraiomatz e S@RsPRgspeed

surfaces on the uapipy$1EQTPORNEH Sn Resintd}e §¥ Q¥ Wisled for ifi¢tealoesng The
proximty defectors are,  used for

and setting the controller to turn on the motor 52.
This will be also set so the motor resets the carriage
52 to its start position at the right hand side of the
table 39, with the sensing surface 70 just clearing the

10 "end right" detector 58. '
When the carriage 32 is traveling to the left,
in a first pass, as shown in Figure 3, a layer of
adhesive 86 is laid down from the adhesive dispenser 44A
(A1) and a first layer of bentonite particles is laid
15 down as shown at 88 in Figure 3 on top of the layer of
adhesive, and supported on the fabric 11. The first
layer of adhesive can be the adhesive that is used with
the release sheet in that the adhesive will pass through
the openings in the base fabric (mesh) sheet. A second
20 layer of adhesive 90 is applied over the particles 88,
by the dispenser 44B (A2) and the second layer of
particles, indicated at 92 is laid down over the
adhesive layer 90 from the material dispenser 51B (M2).
The adhesive dispenser 44C (A3) is not operating in this
25 mode, and the unit will continue to travel to the left
until, referring to Figure 1, sensing surface 75B for Al
passes proximity switch 62, which is the "stop left"
side. This will provide a signal to a counter 94 which
is indicated at D3 in Figure 5, providing a signal along
30 the 1line 94A to the off control for valve 50A
controlling the dispensing of adhesive from spray bar

Al.



i ndi vi dual | y operating each of the valves 50A, 50B and 15 50C. The frane

34 also, as stated, provides support for a pair of granular nmateri al
‘applicators 51A and 51B whi ch are used for di spensing non-hydrated
(dry) wat erstop particles onto the fabric held and supported on
the table 30. The applicators conprise hoppers that 20 contain bentonite
or Ketone particles (particles which vell in presence of |iquids)
wi th feeding devices 56A and 56B at the | ower ends thereof. Suitable
mat eri al di spensers that control material flow are electric

sol enoi d operated, and areyd nghgatgdrdh é%&i&rﬁﬁ% @é t&ﬁ%@@cteoveéwe
These materi al dIS ensers are referred ? and M2

subsequent |y. left, the sigppls; Hrep ﬁBﬁpéFQpc&ﬁfﬁedﬁﬁ@ﬁﬁﬁﬁjW#lkkkﬁred
but the doubl e- fummafa@éui wetmecwé@s@élag geh¥éng surlITaQ:‘é dag.0r e

arangerrent el L S YdADhS kot o20gn WELEY bl it B L ale
present inventi amtil a signal is received 1nd1cat1ng the passdge of the
entire frame 34, so the sensing surface 74C will not
cause any signal at this stage, nor will the sensing
surfaces 73C, 72C or 71B.
. When the signal from the sensing surface 74C

10 is received, it will provide a pulse from the detector
62 to the out-put 94B of counter 94 which will in turn,
turn off the dispensing control for particle or granular
material dispenser 51A (Ml1). When sensing surface 73B
passes the stop left proximity detector switch 62, a

15 pulse from this detector will trigger the counter D3 one
more step, so that line 94C, provides a signal for
turning off the valve 58B for adhesive material
dispenser A2. Finally, as the carriage 32 continues to
move to the left, sensing surface 72B will pass the

20 proximity detector 62 and provide another trigger signal
to the counter 94, providing a signal on line 94D to
turn off the solenoid control 58A (M1) for the material
dispenser 51B. These solenoid controls are represented
as blocks in Figure 5, schematically.

25 Then, as the carriage continues to pass to the
left, the sensing surface 76 at the very right hand end
of the frame 34 will move pass the stop left proximity
detector 62 providing a signal that is an end left
signal from the proximity detector 61.

30 The end left signal will be used for reversing

" the drive motor 52 through controller 81, and also will
be used to provide a signal to disable the stop left
detector 62 and enable the start left detector 63. A



The reci procating drive is operated by a progranmmabl e | ogi ¢ system or

control which is designed with normal digital controls or anal og
controls as desired. The unit can have nanual overrides. 5 _

The support bar 54 includes a first proximty detector 58 mhlchnls an
"end right" detector a second proximty detector 59 which is a stop
right" detector and a third proximty detector 60, which is a "start
right" detector. These detectors arel7ased for 10 controlling the
di spensing as well as the notor 52 as the carriage 32 travels back and
forth. The support bar 56 includes an "end |eft"

proxinity det ect‘b%m%ldehal’s‘!lé)ﬁ bef Proyidedribefpweenether stop @d shart

"start left" praxignddsdet ed oenes. carﬂiﬁi‘;e15325lﬁ¥@{tm8@é§ ovaltd Sbhare
positioned adj acent th unit, ond the start and stop

edges of the = *BHeet hﬁgtlﬁﬁ’tt F?nﬁéf‘ﬁgswa'?%l %t‘“ﬁltlhémc‘!&at”?ﬁﬁ the
adhesive and swedtiatht elagt edsteptpnyt w¢lles beS@ehla;ahgt urface CAIH i @9@&:32

can travel té’le eéjasdl %t agg_sgag ggg %ct%%at%? aggb?%{:gggﬁgg and

provi de the sa er o
adj acent each erﬂd‘)dlcatqﬁ ahe 9§‘]eend prov1de an outpath ai the If]ﬂl‘s& dual

adhesi ve spray Qutput 19h8P8BALoDEESn ALRAGHI00 bBE JBAELS] PEngRRL 1

25 hoppers is provided w a sensing sur ace on t i
units that are mlé’&eﬁﬁ{f?&al%}‘ at4%§4 EA3knul |Then, @Bk cHddl stk are

metal sensing SWifs@ée&iHa_ﬁlta adager of ﬁﬁﬁﬁb‘.sﬂe'ﬁg?ﬁtxgé'%%épéfoéfcnﬂé]ﬁgeﬁgt or s
30 “and conProl %6 rizhi £195%0 087, HHRTrLhL oA Bt R OF "C88) dAvRE Rl vos
and material neperitiglésvi 88s, asAswelWill bas fewehérNeXPloHindd, the
particulate material dispensers will be activated so
that dispenser 51B (M2) will provide a layer of
particles 98 over the adhesive layer indicated at 96.
15 The second adhesive spray bar 44B will be dispensing
adhesive indicated at 100 above the newly dispensed
particle layer 98. The first material dispenser 5i1aA
will be dispensing a layer of particulate waterstop
material 102 on top of the adhesive dispensed by bar 44B
20 indicated at 100. The adhesive applicator spray bar 44A
will not be operating as the unit moves to the right.
. When the sensing surface 72C passes the
proximity detector 63, counter 95 will be triggered and
a second line 95B will be provided with a signal to the
25 on side of the electric solenoid valve M2 for dispenser
51B, and turn on this material dispenser. to provide for
dispensing the layer 98 of waterstop particles.
' The carriage will continue to be driven by the
motor 52 to the right, and sensing surface A3 will pass
30 the detector 63, which provides a pulse energizing the
line 95C to turn on the solenoid valve 50B for adhesive
dispenser 44B (A2). Sensing surface 74C passes the
detector 63 in sequence, as the carriage moves to the



-13- The sensing surfaces are nmetal plates nounted

onto an insulating base, so that when they pass next to an aligned
proximty detector, a true actuator signal wi || be obtained when they
pass the proximty detectors. 5 Proximty switches or detectors are
conventional itens, and the lay out of the sensing surfaces on the
carri age S shomn schematically in quére 6, and is provided in
connection the sinplified | ogic diagram of “Figure 5. The adhesive
spray or di spenser bars, are again Iabeled 10 A, A2 and A3, and the

proxi mty det " DghYY T BRE°ERIE wily BIGLROBA! Lhukedisd el Brbltge =
respectively. signal on lln%lﬂ%%@g"—%?ﬂh%hﬁhén'ﬂaﬂgmr srienensery&orct or

58 that indicat eEhEhegéfﬂfttzuPé‘E’e 'm%@e:.sf%ﬂﬁ' mswnfs%qe 82a (1yhi chohg at
the left hand end of frame 34, andg thi,s is the onI sen5|n%
surface that aljBRECHFLR thyer lozpyﬁgﬁuﬁ%udlﬁpﬁﬂﬁ ry angbi 2HRGE . the

regard to the  adhps®x¥en applbteedor 15@: tder espafaey f ar seal ndssunbices

aligning wth S“CBeQE ecé?rtlllen Cclalfg:ll il Sicggtilux{lfeagg move toward the

right until it again comes to a position where the

sensing surface 71A will pass the stop right proximity

detector 59 providing a signal to the counter 108 (D4)

10 so that a signal on line 108A goes to the off terminal

of the solenoid valve 50C turning off the adhesive

.dispenser 44C (A3). The sensing surface 72 will pass

the stop right proximity detector 59 causing a signal

on line 108B to turn off the solenoid control for

15 material dispenser M2. Sensing surface 73 will pass the

-proximity detector 59, clocking the counter 108 one more

time to provide a signal on line 108C to turn off the

solenoid valve 50B for material dispenser 44A (A2) and

the sensing surface 74 will then pass the proximity

20 detector 59 to clock the counter 108 to provide a signal

on line 108D to turn off the material dispenser S51A
(M1).

The carriage unit will continue to travel

until the end sensing surface at the left end of the

25 frame 34 indicated at 70 passes the end right proximity

detector 58 which provides for the signals that will

reverse the motor 52, and disable the proximity detector

59 and enable the detector 60, as well as disabling the

"start left" detector 63 and enabling detector 62. It

30 should be noted that the signal from detector 61 would

be used to disable the detector 60 at an appropriate

time. In reverse direction, then, the sensing surface

75A passes the start right signal switch 60 that



20 © 71A that is on the spray bar 44C (A3), a sensing surface 72 which

Is on the material dispenser 51B (M), a sensing surface 73, which is
on t he adhesi ve di spenser 44B (A2), and a sensing surface 74, which is
- on the mat eri al di spenser 51A (M). 25 The adhesive

di spenser 44A has no sensing surface aligning with the "stop right"
proximty det ect or 59. The alignment with the proximty
detector 60 i ncl udes a sensing surfacé£VQA on material dispenser M
- 30 or 51B, and a sensing surface 73A that is on the A2 adheS|ve

di : li . t
SHZD?R/IS)Hangnaasgg@{eﬁéﬁfm ace%uz‘%é%%lv%?n cﬂﬁ 3 pléaH(g;e&aé}?cg'?h%{éa CiRY) et
di spenser 44A (Alsurfaces 74A, 73A and 72A clock the countexj4il2z to

The proximty dey %&%lzilsaauhgelhm §2e8f 1102, 1158, tifﬁ %Und 3,30

aligns horlzontal sing_su
ri ght hand end ofl'—Ot sequentiadly bugn OEStBﬁOW’ﬂP??\l‘F?giHQcha%tAW Ithecome

close to 55 thgaprQ@EuTale dohechkatdpl, meterible idpenkbhasimyvedhe
adhesive applicator A2, and the particulate waterstop
material dispenser 51B. Adhesive dispenser 44C is not
turned on.

The carriage 32 then will reciprocate back and
10 forth for a number of counts that can be set with a
count setter at 114 leading to the counter 82. When the
count of counter 82 is complete the controller for the
motor 52 will be shut off, and then the final overlay of
.the fine fabric will be placed on the waterstop (after
15 30 to 60 layers of material). On the final pass, the
starting adhesive dispenser, which is normally turned
off, will be activated to provide an adhesive layer on

top of the last bentonite layer.
. The counter 82 is made so that it decrements
20 by counts of one, each time the end left or end right
proximity detectors provide a signal. When the counter
reaches the end of its count, such as in the range of 60
counts when 30 layers of particles are to be applied,
then the counter indicates that the set of instructions
25 is over, and it can shut down the system. One count
short of the end of the counter set that is set with the
thumb wheel 14 can provide a signal to activate the
leading spray bar, without activating any of the other
spray bars or the material dispensing controls, such as
30. that shown 1n the drawing to activate spray bar A1, and
provide a 51ng1e layer of adheszve over the last layer
of particles that is deposited. Alternatively, the
trailing spray bar can be activated on the last pass, as



all the way to the left. Aligning with the proximty
detector 62 is a sensing surface 75B, .that is nounted on and is used
to control the dispenser 44A (Al); a sensing surface 74B 10 that is
on the material dispenser 51A (ML), a sensing surface 73B which is on
t he adhesi ve di spenser 44B (A2); and a sensing surface 72B which is
on the material di-spenser 51B (M2). _,plarizontally aligning with the
proximty detect.or or switch 63 is a sen5|ng surface 15 74C, that is on
the material dispenser 44A (M), a sensing surface 73C which is on
the adhesive di spg[\S&issed, 4fﬁ&éﬁgiov§désnﬁbﬁgaﬁeéﬁaﬁchZ@ywbnaalhg 8R the

mat eri al di spenser_51B (M), sensi ng surface t hat
on the adhesive cH‘BB%TﬂsHY%’&CPFAéﬁme?bve that 111A@°%ﬂet’&'ér ?-Paﬁé SQVﬁBves

back and forth, dQﬁ’éé”h fabrié”&h@tsﬁﬁsuéédlsaéfaC@%@élﬁSEﬁ pnscéespectlve
proximty et ect or e a pulse or

turned on, and then this sé g 35\1‘%’: 6°{%h \“ﬁrees]eeh 1c s°%)?n?:h% '%Eﬂm ng
surface, wlls di soohtatoes oAl 2rA2 hek:QEand MIr aadeMRadspreprdsehtedebetowr .

This provides a pl :Fqgolei k tH&ﬁq@&‘ﬁuﬁj‘%ﬂeﬂcghgr@ie&@hhtkogifc ?hﬁEé‘fé

shown in Fi gur dse pul ses are€ provi to conventiona
counters. The si rR)’fl'fl% circuit in Figure 5 does not I ncl ude many of
the set and reset functions, or other 30pagt@m circuitry for making
counters operate. _Suitable pover will _be nrovided. of course
The nunber of pagses of the carri agerlp@,ggda&ql by f orfth, 2hS® 6§fc}9)p;rolll ed
by the logic cirquit shown in
10 A3 Dl =1 D4 = 1
M2 D1 =2, D2 = 4 D4 = 2, D3 = 4
‘A2 D1 =3, D2 = 3 D4 = 3, D3 = 3
M1 D1 =4, D2 = 2 D4 = 4, D3 = 2
Al D2 = 1 D3 = 1
15

It should be also noted that the rate of
application of the granular waterstop material can be
provided through suitable rate controls 116 and 118, on
the material dispenses.

20 The waterproofing material of fabric with the
built up layers of bentonite is rolled into a bulk roll,
and subsequentially slit into one inch wide strips to be
used as the waterstop strips.

The labor utilized with the reciprocating

25 carriage is substantially reduced. The control provides
for a good control of adhesive and particles so that
each partlcle layer has a generous layer of adhesive on
top to hold ‘the particles together well and from a non-
deteriorating matrix of adhes:wes. A one to one

30 granular layer to adhesive layer ratio, that is one



- 15- Figure 5, as indicated very schematically. The main "on"

switch 80 provides power to a notor controller 81, that controls the
ot or 52, and which can be reversed to reverse the notor 52. The notor
52 also can be speed 5 controlled. A main counter 82 is used for
initializing and setting the controller to turn on the notor 52.

This will- be al'so set so the notor resets-ghe carriage 52 to its start
position at the right hand side of the table 39, with the sensing
surface 70 just clearing the 10 "end right" detector 58.

Wien the carri ageadsx iof adhesiiviegtooonteclayer of granules,f uSSmea:tan'as

shown in Figure - §?¥§§ﬁv I Suahaal

adhesi ve dlspengg? g£%§¥ﬁﬁ‘§g Sa%ﬁl a |r§¥l§ g g?nﬁﬁﬂﬁentonlte art|¥les
is laid 15 dowgzanklamnlayess FﬁeF?§@ﬂé39(ﬂiQRﬂyﬁﬁaﬂPﬂﬁh%ﬁ@ﬁeolayer
adhesi ve, and suppafd&d Q:‘hénhetf:abbbﬁdllthe-rhfhiéiét togethle® el a@f eggesive

can be the adheS|ve that is use e reI se sheet | n that the
adhesive wi 17 paaLetFtRRSLrip %%r%ib%%l?@é F}ﬁe’ﬂ teBrik ¥Hesh)
sheet. A second ROaydmnysf adhesiwesiime ﬂ@elﬁaﬁ@@ld:edl awil tde2pmilscies 88,
Dy Lhe, & ppenser B AP SREOn LB 8o, omyPBRERCLES) st oot o
di spenser 51B (MM .that it flows J.nto interstitial spaces for forming a
matrix of elastomeric material that can cycle between
10 hydration and drying of the particles.

There are substantial interstitial spaces or
alr voids around the granules that will increase as the
emulsion carrier or solvent for the adhesive evaporates,
which provides a matrix of elastomeric solids that

15 stretch and give, but which do not deteriorate from use.
‘The strip has a resilient, compressible character, so
that the waterstop strip can compress to conform to
irregular surfaces, as well as change in internal size.
. A device that has mesh size and 10 to 50 U.S.
20 Standard mesh size granules is also desirable in
manufacture because of the elimination of dust as well
as having substantial void volume.
' It should also be noted that various types of
logic controls can be utilized, and that these are
25 merely representative of a schematic arrangement that
will show that the gantry can be reciprocated.

As shown in Figure 4, the frame 84 can be
supported on upright posts 120 that are mounted on
wheels 121, and the wheels 121 then can be driven from

30 the motor 52. The wheels 121 can be mounted on floor
supported fails, or other guides.

The individual solenoids 50A, 50B, 50C, and
-controls 58B gnd 58A can be manually operated, and also



The adhesi ve di spenser 44C (A3) is not operating in this 25 node, and the

unit will continue to travel to the left until, referring to Figure 1,
sensing surface 75B for Al passes proximty switch 62, which is the
"stop left” side. This will provide a signal to a counter 94 which

Is indicated at D3 in Figure 5, providing a signal along 30 the 1line
94A to the off <control for valve 50A controlling the dispensing
of adhesive from spray bar Al . =22-

- 16- As the carriage continues to travel to the left,

the signals fromthe stop lLeft _detector w, b ctJ h
passage of sensitRes HF’%BE e 5?4 gan P, manualdy, r%?%??e%e%ﬂé% %gg%ggﬁs I Fn be
| ocked out of th&igectiibh. 5 Mamuall qontyndé k26 eddmoléde nindidvidwalhe

passage of the . gLLre,f gng,IBcgﬁtrﬁﬁ.lltitlﬂﬁeﬁﬁ'g%&ﬂeﬁé‘f&@%du:ﬁev‘ﬁb{:ofmt

cause any signal nor w sensi ng surfaces 73C, 72C
or 71B. 52. Thehaetore heisgfarvarsn traverssi e s\Ppackutlienses s

recei ved, itgw l4naroNidea dskegubheingheafebe@ddtie manually. In some
" instances, such as the last pass, the trailing adhesive

spray tube may be operated, to add a layer of adhesive

over the exterior layer of granules. The top layer of

‘adhesive helps to bond the waterstop strip together and

10 holds the additional loose fabric or open mesh that is
placed on the exterior of the waterstop strip. The
.adhesive is applied in a concentration of 15% to 30% of
the strip weight, so a high adhesive content is provided

foos the matrix.

15 | In applications where the waterproofing strip
is left in standing water before a wall is poured, for

_example, it may be desirable to seal the strip side
surfaces with a slowly water degradable adhesive. The
layer would be applied to coat the side after the strip

20 is slit from the sheet. It can be done manually while
the strip is rolled. The adhesives would be selected to
keep liquid away from the swelling particles initially,
but which would open or degrade with time so the

leakproofing action would be available when needed.

25 - It should be also noted that the program can
provide safety features such as a delay during the
reversal of the frame member 34, and the block out of
right travel functions during left travel and vice
versa. Further, blocking out of the start proximity

30 aetéctors‘gpen the stop detectors are being activated
can be carried out utilizing the signals that indicate

"stop right" and "stop left" for the carriage.



62 to the out-put 94B of counter 94 which will in turn, turn off the
di spensing control for particle or granul ar mat eLLaLdeenser 51A
(M). Wen sensing surface 73B passes the stop left proxinity detector

switch 62, a 15 pulse fromthis detector will trig e”mm”mﬁmﬁm one
nore step, so that line 94C, provides a siggal for ”

val ve 58B for adhesive nateri al di spenser A2. F| nal'ly¢ ds tthescakli age
32 continues to nove to the left, sensing surface 72B will pass the 20

proximty det ectquvﬁZIg@!m@gﬂ)dpsanot her tri gger si gnal to the
counter 94, provy ding a s |ne furn off the sol enoid

I gnal .
control 58A (M)~for the ngt‘é? %{’Fs op kageﬂ%%?rsawgm&%s%wé%tdﬁ

controls are repflbsettybel materisl bl @ckbural Ftguse ﬁ;dﬁ@i’diiﬁiilliairéﬁ‘s ép
n

t t he sensi
:srtr]re;] acgs7ghgt C? t#edx\e%fyf%]tg gfﬁgn%&d%%%% a%%fs‘f?\Jelffﬁrr%h& Rﬁ?ﬁef}ﬁﬁ/eg ass
the stop |eft prishduidd yand whiichedebydsater esi theg liquiidnalr itdsgt drsd an end

| eft | d
ott signal il Beey JORRENSY ABAAR B tibratitial spadef 15

control ler 81, &fFMixdakyix bet“E?é*’hsl&f"t’tFlpﬁso\ﬁ% %@mun@vﬁ@e&le t he
stop left datagyehey o2 patt iladd o the fliddived laretREHIc it Heing

built up to in a range of thickness of at least 30
~layers above a base sheet;

an overlying mesh layer on the exterior of

said built up layer of particles, said

strip having substantial interstitial

spaces that are filled with air to

permit compressing the strip under

exterior forces while being held

together by the matrix of adhesive, the

adhesive comprising solids which remain

flexible and hold the particles together

during repeated hydration and
dehydration. )
2. The strip of claim 1, wherein said strip has
a width of substantially 1 inch.
3. The strip of claim 1, wherein said base sheet

has an adhesive layer extending to the exterior thereof,
and a release paper over the adhesive layer on the
exterior of the base sheet.

4. The strip of claim 1 wherein the particles
range in size between 10 and 50 U.S. standard mesh size
and the adhesive is between 15% and 30% of the total
weight of .the strip and is substantially uniformly
distributed across the thickness of the strip.

5. The strip of claim 4 wherein the adhesive is

-
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-17- time delay may be provided between the stop and start
signals. As the carriage 32 then noves toward the fII’St
sensing surface that will nove past the start IM im mi
sensing surface 71B that 5 provides a signal

counter D1 i ndicated at 95 and provi_gdg._an out put on the fi rst
output line 95A to turn on the valve 50C controlling the adhesi ve
spray bar 44C- (A3). Then, A3 will start di spensing a | ayer of

particles of matsrl ahtas smmm.ﬁton 1has&P i dafegive 4whibnt Woh’:htsbea(ﬁn top
of the layer of

arti,c rther | ai n t he
particul ate mat eFFétht“?’p'éﬁsBP§rﬂti‘l Fhﬁguggf""\{}aggﬁ Esyers Ofh & 38 é"rtser
51B (M2) will prew de a | ayhe strip of pArdincllenad8 itvexr pirdocesthabiereinayer

nearvel 2 oo; apBarabfs BEA00 Al EraREN N ARG dv iU RPRAR NY

adhesi ve i ndi cat 2 above arti ayer
The first materiahedtspadaseprgvided, WFLIth ba dP%Bé‘ﬁéﬂ-ﬁZy a°lfay@|al’6‘5t1<33'-e

particul ate wategstop sers ”Béa%fu al o202 A PP @pddpradhasi veaglkspepged by
bar 44B 20 i ndi ca 8 . The adhesive a Rl [ cat or sgraé/ bar 44A
will not be operﬁt‘PﬁEaB'ElPMYLﬁﬂ‘tg%\R?Stt’&Jt%g iegRess a travels igyep

th?eI sgnSI ng surflasgszaczpasesaht hffd It-.wo Bppodiite deteetdons3, ovarnthe 95
Wi e triggere econd line 9 WI|| r.Qvi ded i gnal
%% ' 1 HR %R%é ser Vﬁast %Sopsg% q% 1 er ot

to the 25 on si 14 S Ehoi for dispén
51B, and turn onpahtscheseriral apshbededint @gutovpaesf oand andas}peﬁsmag t he

payer 98 3fenwgty eﬁwp RRGHsC! &frried by said cdPPifE!i 288 pEdigonhhnue
adhesive layer prior to laying down the first of said
layers of particles and between each of the individual
layers of particles, and means to reciprocate the
carriage with a layer of adhesive being deposited on the
leading edge regardless of the direction of movement of
the carriage.

7. The strip made with apparatus as spec1fled in
claim 6, and means to turn on and turn off the spray
means and particle dispensers at pre-selected positions.
8. The strip of claim 6 wherein the sheet of
material is first built up with particles and
subsequently slit into strips, said sheet having a
lateral width that is substantially greater than the
individual waterstop strips being formed.

9. A method of forming a waterstop strip having
particles selected from the group of bentonite or
bentones which swell in presence of a liquid, the strip
ranging about in height from a support sheet sufficient
to close seams and joints in building construction,
wherein the particles are formed into individual layers
each substantially one particle deep, and to form a
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nmotor 52 to the right, and sensing surface A3 will pass 30 the detector
63,- which provides a pul se energizing the | ine 95C toturh—on_the
sol enoi d val ve 50B for adhesive di spenser 44B (MQ,,ImSensi ng surface

74C passes the detector 63 in sequence, as the ca clﬂ,!m&ﬁmnﬁm:]?ne

right, and this will clock the counter 95_4g_provide
95D to turn on the valve or dispenser for the particul ate " matery al
di spenser 51A (M). The particle layer 102 will be dispensed, and

since the 5 agdhestyRtiaPPldfiir olarsplte SfHttWeewaicheA4Partsc1Bgl,
operating, the carriage,wll_continue toenove towgrd the right uptil
it again cones tPPHHRIRY ortifertaRE ©OF sm&%%rﬁacéh?fﬁ wPll Bass
the stop right phaxfacéy movingtacteaveldipgovadtimigge svprl the sheetounter

- 108 (D4) 10 so that a signal opn i QeSS e Off rmsnal . of
t he sol enoi d val ve 50C turning %&# ?ﬁé*%%ﬁ%ggﬁelggekgdi%%eﬁ%@ﬁgh%%'(%g).
The sensing surface 72 will pastirectiomctewayd rthydatsheeki antg perttenr 59

~ causing a signal on line 108B ungur@aQE&apr sqggaghg CORL{&hehiP’
regardless of the direction of travel of
the . carriage, and following the
dispensing of adhesive by depositing a
layer of initially non-hydrated liquid
swellable particles across the width of
the sheet of substantially single
‘particle thickness, and repeating the
movement of the carriage until a
substantial number of layers of
particles and adhesives are provided.
10. The method of claim 9 including the step of
depositing two layers of particles simultaneously, as
the carriage moves over the sheet, said layers of
particles being off-set in direction of travel from each
other during travel, and controlling the dispensing of
materials to start and stop dispensing at edges of the
sheet.
11. The method of claim 9 including the further
step of rolling the sheet after the deposit of tne
‘layers of particles to the desired depth, and slitting
the sheet into narrow strips that are formed in rolls
after the rolling step.
12. The method of claim 8 including the step of
providing adhesive on an exterior of said support sheet,
and providing a release paper on the exterior of the
last mentibned adhesive.
i3. The method of claim 9 including the step of
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15 rmaterial di spenser M2. Sensing surface 73 wi || W —pfexl mty

detector 59, clocking the counter 108 one nore d
signal on line 108C to turn off the sol enoid v W'HMJM u i al
di spenser 44A (A2) and the sensing surface 74 w

proximty 20 detector 59 to clock the coupger 108 to prow de a si gnal
on line 108D to turn off the materi al dlspenser 51A
The carriage unit will continue to travel until the end sensi ng

surface at the |£;§[§13¢ﬂ§igoé mfreQSof AdREE1vE bﬂdtcﬁhéduﬁbezomlaé%sq e end
right proximty £ ﬁ 51 %V\/mch O\“qi for t gnals that wll

reverse the not ot 52P2RhdSdFEab éslpﬁé‘sﬁﬁoxﬁ‘fﬁ %}P‘btet e adgd tippadnabl e
t he detector 60,pastiwlés as atidsabondingha mesh" mtaa:rdrzlaafttodettmt Qasé3 and

enabl i ng det ect houl d be noted that the signal from detector
61 woul d O‘%ﬁs@%’to dfés)%%'fse the detector 60 at an appropriate tinme.

In reverse di redt‘i-on, t herfhe hpetkhodi aff slprfimc@® in witikclpaklsesatihesivart

right signal swigigh fhd "étep comprises applying adhesive to comprisélg_
15% to 30% of the weight of the strip.
15. The method of claim 8 wherein the step of
applying adhesive comprises applying sufficient adhesive
having an elastomeric solid base to form a matrix
between particles which withstand repeated hydration and
dehydration of the particles.
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confrols the counter 112, and in sequence, the sensing surfaces 74A,
73A and 72A clock the counter 112 to energi ze sequentially lines 112A,
112B, 112C, and 112D, to sequentially turn on the adhesive applicator
A, the 5 particulate waterstop material dispenser 51A, the

adhesi ve applicator A2, and the particul ate y\@t erstop mat eri al
di spenser 51B. Adhesive dispenser 44C is nof turned on. .
The carriage 32 then will reciprocate back and 10 forth for a nunber of

counts that can be ' '

counter 82. \Wen t@[%ﬁﬁﬁ@R@%ﬁ%S?@?ﬁ%ﬁf%@ gﬁ;ﬁcﬁ?ygﬁ er
for the motor. 52 w Il be ABYSTRAECT @RdTHBeDISOBOSUREl overl ay of

the fine fabric will be placed_on the terst (after . 30 o 60 layers
of materian) On the finarkpiegingtea WatoEbEBel Teein ob i< pldecd o8

whi ch is nornual | ytheirbep of a ciurfadd |oHecaabiirdened townummtielclayerdbresi ve
| ayer on to t it r : er
82 is made so thg%&%tifﬁcéré%eﬁpg%gﬂb'E@%g%ﬁn?% p(%urolr?_eq, oefagﬂ ?‘la-@rgt?ﬁieigﬁénd

| eft or end rightlayer Rﬁ%ﬁ@ﬁﬁhlﬂ deanteeni e pr o%%lesﬁrspgh‘élha%%nmﬂlh’éer
count erwn 3Beﬁwsgkagu§a§ Qi?yélsscqqrd,,lgguche?a Iﬁﬁmeaa?%%vt@; p92) t
counts en ayer$ of particles are t.o be applied, en.the_ counter
i ndi cat es t hat tf%té'@ce’bf eAf rﬂgti%}% égye_riss. ove:r“,Sj &0 PP RALRERUZbwn
the system One gqramilar laywsxy t(id, 1he ans miilbeupotmterhebjht haf wps set
with the t hynb eel_14 c Vi .0 to (] &

| eadi ng spray bat{:,o vﬁvg]%oﬁ?néﬁt ?\?altgls" (r%g %ﬁﬁ/@ﬁftﬂgkgf he?ﬁ'le \i’aat?gtplréa@e%a?geor
the material di speisneg comt aofebrégechager30(11) hfer shuppork-t hed disghtg to
activate spray b%feiéfnt,a@}ntneum Rl S AL A AESiNE, W e

| ast | ayer of particl’es that is deposited. ternatlvel

tear resistance is placed over the upper X’ayter of
particles. The waterstop strip is made in a batch
process before being cut into strips by utilizing a
reciprocating multi-~station adhesive and particle
dispensing carriage used to build up the strip to the
desired height.

-
This Sheet Has Been Reraced

(IR



trailing spray bar can be activated on the | ast pass, as

ﬁpper
t hat
electric solenoid and 5

represent ed bel ow

counters Di

Tur

D4
D1

ned on by:

D4

i n place.

di scussed. This provides for automatically placing an
| ayer of adhesive that will hold the | oose woven
is used as a cover

mesh fabric

Atruth table for the

actuators Al }/@2, A3 and ML and M is

Turnéd of f by:

= 3% D 3 %]
¥ 4 =

#85 (B &t (72

as Table 1, illustrating the control counts of
: : TABLE 1
10 A3 - D=1
9 DL 2, D2 =4 D4 =2 D3 =4
=3, D3 =38 M

C 50




Al | D2 =1 D3 = 1 15 It should be

al 50 noted that the rate of application of the granul ar waterstop
mat eri al can be provi ded t hrough suitable rate controls 116 and 118,
on the material dispenses. 20 The wat er proofing materi al
of fabric wth the built up Iayer?& bentonite is rolled into a bulk
roll, and subsequentially slit in ne inch wide strips to be
used as the waterstop strips. The | abor utilized with the
reci procating 25 carriage is substantially reduced. The control provides
for a good control of adhesive and particles so that ea%{:» hcl e
| ayer has a generous |ayer of adhesive on top to hold t e/@ tcl es
together well, and from a non- deteriorating matrix of adhesives. A
one to one 30 granuyl er to adhesive |ayer rari t@ is one
-21- | ayer e to 3pe | ayer of gra L nport ant
to prevent de-lam na |§5 can ogcur if twrygr 1
36 36158
34 51A \ ]
, 1—---%‘_7\60
_1-57A
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I R I
T b
+—30




granul ar | ayers are applied w thout an adhesive |ayer
bond the | ayers together,

dehydrates in use.
in
it flows into intersti
mat eri al
There are substanti al
granules that wll
adhesi ve evapor at es,
that 15 stretch“%p
strip has a resili®ent,

tial

interstitial
i ncrease as the

d give,

as the
A layer of adhesive in the range of 1 ml
t hi ckness is provided. The adhesive emulsion is liquid

spaces for f

bet ween themto

5 waterstop strip hydrates and then

1ng a

spaces or

to 2 mls
so that

matri x of el astoneric
that can cycle between 10 hydration and drying of the particles.
air voids around the

emul sion carrier or solvent for the

whi ch provides a matrix of elastoneric solids

but which do not deteriorate from use.
conpressi bl e character

SO

The

that the waterstop

strip can conpre to conformto irregular surfaces, as well as change
in internal size A device that has nmesh size and 10 to 50
Uus 20 St andar mesh size granules is also desirable in
manuf act ure because of the elimnation of dust as well g~ as having
substantial void vol It shoul d al so§pe npted that
vari ous types of ijC ¢ontro|s can be utilized, gnd t hat these are 25
nerely representativ gheratic arrangenent that & M |1 show t hat
the gantry can be reciprogated. As s@% fillin Figure 4, the
frame 84 can be rted posts 120 \(h@f are nounted on
wheel s 121, and the 121 t driven frongBO |the notor 52.
The wheel s 121 can be|nounted on stported jpi | s or other
gui des. The |i ndi vildua hoi d§ 50A, 508| 50€. and
controls 58B and 58A ¢an he rany and al s&
Q
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-22- the notor 52 ctan be manual |y operated and reversed in

di rection. Manual controls 126 include individual swi tches 127 for
controlling the sol enoids and the notor 52. The notor has forward,
reverse and "on" buttons. 5 The on and off sequencing can be done

manual ly. In sone I nst ances, suc the | ast pass, the trailing
adhesi ve spray tube may be operated,"to add a | ayer of adhesive

over the exterior layer of granules. The top | ayer of adhesi ve hel ps
to bond the waterstop strip together and 10 hol ds the additional |oose
fabric or op mesh that is pl aced on the exterior of the waterstop
strip. The adhesive is applied in a concentration of 15%to 30% of
the strip We&gpt so a high adhesive content is provided for the
matri x. 15 I n applications where the waterproofing strip

Is left ins ndlng wat er before a wall is poured, for exanple, it may
be desirable t0 seal the strip side surfaces with 4 s Wy ter

degr adabl e adhesive. The | ayer woul d be applj ojco i de after
the strip 20. i it fromthe..sheet A Aarda lé_’) ile

12/~

8

QN
N

(30

52

2

. f20



thé strip is rolled. The adhesives would be selected to
away fromthe swelling particles initially,

degrade with time so the
It should be also noted that the program can

needed. 25

keep liquid
but whi ch woul d open or
| eakproofing action would be avail abl e when

o

1/¢-

- provide safety features such as a delayiﬂgring t he reversal of the
frame nmenber 34, and the bl ock out of right travel functions during
|l eft travel and vice versa. Further, blocking out of the start
proximty 30 "~ detectors when the stop detectors are being activated
can be carried out utili.zing the signgls That 1 ndicate ~stop rijght”
and "stop left{~for the carriage. NI IN CCATVE: | A
wat er stop strip‘conprising a base %e t&'g()éX
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opén nesh porous flexible material, supporting a | ayer consisting

essentially of: a plurality of individual |ayers of particles which

. Rydrate and swell in the presence of liquid and which dehydrates as the

“liquid dries, and a separate network of adhesive in interstitial spaces to

~forma matrix between particles and bet n individual |ayers of particles,

. the adhesive and the particles being built up to-in the range of [err] to 1

~inch in thickness neasured normal to a base sheet; and an overlying

: open nesh layer on the exterior of said built up |layer of particles, said

o strip havinggzubstantial interstitial spaces that are filled with air to

' permt conpreSsiyg t egstr Linder exterior forces while being held

" toget her by (@Q%atrw\baf %e ive, the adhesive conprising elastoneric
solids whic\r%m n 1!&@ (bleXt @ pernmt conformng to irregular shapes as

the strips cﬁnpres and*gbiTH\hold the particles together during repeated

t

hydr ati on and déhyﬂ?a i olm 2. The strip of claim1, wherein said
strip has a wi dth of approximately 1 inch. 3. The strip of claiml,
_wherein said megh basd sheeq is sufficiently porousyso an adhesive | ayer
' passes through tthe nesh to the exterior thereof, an removabl e rel ease
. paper over th?- hesiqe~kay¢7—0n'the—EXTETTUF“Gﬁ thé§?ase sheet .
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g, A %o055p-q Pos
4. The strip of cla|n1f° wherein the partlcle si ze ranges between 10 and

5@ US st andard nesh si ze. 5. The strip of claim4,

wherein the adhe5|ve i s between 15% and 30% of t-he-t-ot-al welght. of fhe

strip and is sub antially uni formy dlstrlbutdd A CEFLACENENTh SHREES s 8G

t he str st rip of claimb5, whdr&j,Retggtiph upagedt.y.. of paged ...
\; dhesive | ayers each a\?’ﬁéuﬁ $ hi ckedszofo ;ﬁgeﬁhg,
ss*

adheS|veI

range of ﬁﬁ e Mo 2T i piof! Crawing(t) : phrdel.nict Bgved .
stripis rubted of an| agthesi ve oveHENT ng tih&l huvhmtup bpedrs. @ﬁpmmd
particles, and the overlyihghesh | ayer— j

1o JUN 1997 DATE OF RFCEIPT..,’,‘,/.‘l‘,‘Z‘.......:_

CLAIMS:

1. A waterstop strip comprising a base sheet of
open mesh porous flexible material, supporting a layer
consisting essentially of:

a plurality of individual layers of particles
which hydrate and swell in the presence of liquid and
which dehydrates as the liquid dries, and a separate
network of adhesive in interstitial spaces to form a
matrix between particles and between individual layers
of particles, the adhesive and the particles being
built up to in the range of % to 1 inch in thickness
measured normal to a base sheet; and

an overlying open mesh layer on the exterior of
said built up layer of particles, said strip having
substantial interstitial spaces that are filled with
air to permit-compréésing the strip under exterior .
forces while being held together by the matrix of
adhesive, the adhesive comprising elastomeric solids
which remain flexible to permit conforming to
irregular shapes as the strips compress and which hold
the particles together during repeated hydration and

-dehydration.

2. The strip of claim 1, wherein said strip has
a width of approximately 1 inch.

3. The strip of claim 1, wherein said mesh base
sheet is sufficiently porous so an adhesive layer
passes through the mesh to the exterior thereof, and a
removable release paper over the adhesive layer on the
exterior of the base sheet.

4. The strip of claim 1, wherein the particle
size ranges between 10 and 50 US standard mesh size. .



beLng adhered to the |ayer of adhesive on the exterior of the built up
| affer of particles. 8. A narrow, elongated liquid stop strip for

i nterspersing P %ﬁEMQNTigﬁ@ETO bui | di ng materiat—eensisting essentially
of an open nesh el havi ng adhesi deposi ted over the mesh
and extending thiough to the ekterior to proviiﬁﬁﬂ_ gﬂ ﬂ sive
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surface, a pIuraJit?bcﬁﬁﬁﬁm | |ayers or p 8 rate and
swell in the piedence of |iqg nd whizth dehydrate as the Siduid dries,
and adhesive |l ayers alternately flormed with particle | ayers over the nesh
base | ayer to florm a natrix—e+—adhesi ve between particles and the

I ndi vi dual |ayers of particles, the adhesive and particle |ayers being

built up to a thickness .0 provide ter proofi ng betwe th grtions of

bui I ding material, k%‘n ov@?‘?y? ’(;pr%ﬁ’aﬁgéﬁW gyeﬁ’H‘Bﬁeé"sgﬁfaégthlg&i d built
up | ayers of pbsthetwsemphdii andf 30k tfiethastotayeweightdoFi ghed stop strip
havi ng substani¢al,i regiLi ' i ' ir to permt
conpressing the s%?i{5ﬁng%r%%§%%$$§$§?%yggggaﬁ%ﬁéybééﬁgrﬁgﬁgegogether by
the matri x of 2EMRsseghe thickness of the strip.

6. The strip of claim 5, wherein the plurality
of adhesive layers comprise adhesive layers each
having a thickness of in the range of one to two mils.

7. The strip of claim 1, wherein the strip is
constructed of an adhesive overlying the built up
layers of particles, and the overlying mesh layer
being adhered to the layer of adhesive on the exterior
of the built up layer of particles.

8. A narrow, elongated liquid stop strip
for interspersing between portions of building
material consisting essentially of an open mesh porous
base layer having adhesive deposited over the mesh and
extending'through to the exterior to provide an
exposed adhesive surface, a plurality of individual
layers or particles which hydrate and swell in the
-presence of liquid and which dehydrate as the liquid
dries, and adhesive layers alternately formed with
particle layers over the mesh base layer to form a
matrix of adhesive between particles and the
individual layers of particles,'the adhesive and
particle layers being built up to a thickness to
provide waterproofing between the portions of building
material, an overlying open mesh layer on a surface of
said built up layers of particles opposite from the
base layer, said liquid stop strip having substantial
interstitial spaces which are filled with air to
permit compressing the strip under exterior forces
while being held together by the matrix of adhesive,



t he adhesi ve conprising el astomeric solids which remain flexible and hol d

t e particles together during repeated hydration and dehydrati on. 9.
The narrow elongated liquid stop strip of claim8, wherein the overlying
~open nesh | ayer is enbedded i | ayer of adhesive applied to the exterior

"of the i medi-atetyadjacent |ayer of particles.

- 26- appl yin ﬂ“m;ive over the upper nost |ayer of particles
di spensed vvith%“i“ am“““ u‘ {Mbnal patfitles, and bonding a mesh materi al
to the | ast + ¢ L m s

the adhesive comprising elastomeric solids which
remain flexible and hold the particles together during
. repeated hydration and dehydration.

9. The narrow elongated liquid stop strip of
claim 8, wherein the overlying open mesh layer is
embedded in a layer of adhesive applied to the
exterior of the immediately adjacent layer of
particles.

REPLACEMENT SHEET |
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adhés{ve | ayer. 14. The nethod of claim8 in which the adhesiy
appl yi.ng step conprises applying adhesive to conprise 15@6t3ﬁ%@85EMgNF§HEET
wei ght of the strip. 15. The net hod of claim8 wherein the step of

app! yi ng adhesi ve conprises applying sufficient adhesive having an
el astoneric solid base to forma matrix between particles which w thstand

repeated hydration and dehydration of the particles.
. - 26 - .

LAMINATED WATERSTOP USING BENTONITE AND BENTONES
ABSTRACT OF THE DISCLOSURE '

A laminated waterstop strip 10 is placed on
the top of a surface of a hardened concrete layer or
footing of a building, prior to pouring of an additional
layer preferably bentonite. The strip 10 has a number

" of granular layers (16,17) held with adhesive (12)
between each of the layers. 30 to 60 individual
granular layers (16,17) are built up to a height of up
to the range of one inch or more. The particles are
adhered to a fabric layer (11) for support. A light
weight, synthetic fiber mesh for providing weather and
tear resistance is placed over the upper layer of
particles. The waterstop strip is made in a batch
process before being cut into strips by utilizing a
reciprocating multi-station adhesive and particle
dispensing carriage used to build up the strip to the
desired height.
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