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I NJECTI NG ADHESI VES AND OTHER SUI TABLE CRACK FI LLI-NG NATERIAE%;%%iS'

I nvention relates to an apparatus for 5 i nj ecti ng adhesi ves and
other suitable crack filling materials into a crack.in concrete, stone or
ot her inorganic materials. In order to repair cracks in concrete, stone ‘gd
10 the like, existing methods inject into the crack adhesives of at

liquid or grease type. This injection is nmade either at a high pressure and
at a high speed, or at |ow pressure and at a | ow speed dependi ng on the

condition of the crack and the kind df -adhesive being 15 used. High
speed injection provides_for nore efﬂ|0|ent use of time than | ow speed
injection. Wien a | arge FING ADHESIVES: BND QIHERd, the total of length

of cracks be filled is Eggg%gggiég£%£%§L§&§§+%$%E£gﬁggr of workers are
required to do this. P sition may injure
wor kers' health under a hot or a cold climate. The cracks which require
filling are often in exposed and dangerous places on the sides of

bui I di ngs, on bridges anf;igt Mvestici tré1@tes’Po an apparatus for
5 injecting adhesives and other suitable crack filling
'materials into a crack in concrete, stone or other

inorganic materials.

In order to repair cracks in concrete, stone apd
10 " the like, existing methodé inject into the crack
adhesives of a liquid or gréase typel "This injection'is
made either at a high pressure and at a high speedﬁ
or at low pressure and at a low speed depending on the
condition of the crack and the kind of adhesive being
15 used. High speed injection provides for more efficient

use of time than low speed injection.

- When a large number of cracks are repaired, the
tétal of length of cracks be filled is long and a large

20 number of workers are required to do ﬁhis. Prolonged
work at an elevated position may injure workers' health
under a hot or a cold climate. The cracks which require
filling are often in exposed and dangerous places on the
sides of buildings, on bridges and other structures.
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-2- The i'ntermnal volune of the cracks cannot he judged fromthe outside and
it is therefore difficult, to-know exactly the quantity of adhesives
injected into the cracks.. This is disadvant ageous since an accurate 5
calculation of the materials used cannot be made. One object of the present
invention is to increase the speed of injection of adhesives into cracks in
concretde and the like, and to make the injection of 10 adhesi ves nore
efficient in terns of man hours spent on the job. A second object of the
present invention is to provide a methpd of injecting adhesives which
allows the 15 gquantity of adhesives used to be sinply measur ed.

According to one aspect Ofpd BEtRERSENoIUREME PRet 8¥'ﬂ§d3udged
apparatus for injecting adhesives and other suitable crack R

materials into a cragkomnehd outside CONE & Gs thePEféFe tdl@fﬁbh@tcearnmo%i ng a
syringe type device having a cylinder for containing said adhesive, said

cyl i nder having a noezadetBncthe guattityofiladhesitvés nirsjectedylintdethd o cause
t he adhesive to flow through said nozzle, said syringe type device being 25
arranged to attach ieragksunThisi i dissdvantigeonsagitnce an accurate

5 ' calculation of the materials used cannot be made.

One object of the present invention is to increase
the speed of injection of adhesives into cracks in
concrete and the like, and to make the injection of

10 adhesives more efficient in terms of man hours spent on
the job.

A second object of the present invention is ég
provide a method of injecting adhesives which allows the

15 quantity of adhesives used to be simply measured.

According to one aspect of the present invention
there is provided apparatus for injecting adhesives and
other suitable crack filling materials into a crack in

20 concrete, stone or the like comprising a syringe type
device having a cylinder for containing said adhesive,
said cylinder having a nozzle and a piston movable
within said cylinder to cause the adhesive to flow
through said nozzle, said syringe type device being

25 arranged to attach in communication with socket means



-3- attached over a crack in. sai,d concrete, said apparatus further *
conprises neans to urge the discharge or partial ‘di sgchar,ge of the contents
of the cylinder through said nozzle, wherein the neans to urge the

di scharge of the 5 contents of the cylinder are disposed externally
of said cylinder. Enbodinents of the invention will have one or nore af the
following features 10 (a) An injection device with a transparent cylindér
having a scal e graduated upward fromthe | ower end to the upper end, and
with a piston which can nove formadd-and backward in the cylinder: 15

-4- (b) Cuide neagg fixed over a crﬁck to which the injection device can be
attached once th& ?ﬁkﬁ;\ﬂy r a crack in said concrete, said apparatus

further comprises means to urge the discharge or partial
discharge of the contents of the cylinder through said
nozzle, wherein the means to urge the discharge of the

5 contents of the cylinder ére disposed externally of said

cylinder.

Embodiments of the invention will have one or more

of the following features S‘J
10
(a) An injection device with a transparent cylinder
having a scale graduated upward from the lower end.
to the upper end, and with a piston which can—moﬁe
forward and backward in the cylinder:
15



have been drawn into the injection device 5 . . (c) Rubber bands or
springs arranged to push the -piston forward into the cylinder by
contraction of springs or rubber or by the expansion of conpressed springs.
Since the injecting device conprises a cylinder and a 10 pi ston
inserted into the cylinder, adhesives can be drawn into the cylinder sinply
by noviw{g the piston backwards. No ot her devices are required. The nozzle
projected at the top end of the cylinder-15 connects easily to a
socket guide neans fixed over a crack. The piston is then autonmatically
noved forward by cogby acthidde oiegnbbeixed sper ngsctacknfecvhiadheshees 20
into the crack while the injecting device is left as it is. Even when
adhesi ves are injected winjeatiow geeicereannbe adtbat¢hed speee, theadhesives
i njecting work can be efficient and 25 qui ck because injection can be
made sinply by connectinave bgenadrawpetrfonthevicie¢bienchevieeof the
sockets fixed over the cracks, one after another.

5 '(c) Rubber bands or springs arranged to push the piston

forward into the cylinder by contraction of springs or

rubber or by the expansion of compressed springs.

Since the injecting device comprises a cylinder and a
10 - piston inserted into the cylinder, adhesives can be

drawn into the cylinder simply by moving the piston

backwards. No other devices are required.

The nozzle projected at the top end of the cylinder
15 ' connects easily to a socket guide means fixed over a

crack.

\ The piston is then automatically moved forward by
contraction of rubber or springs to inject adhesives
20 into the crack while the injecting device is left as it

is.

Even when adhesives are injected with a low pressure and
at a low speed, the injecting work can be efficient and

25 quick because injection can be made simply by connecting



The cylinder is made of transparent material and is 5 gr aduat éd
upward fromthe tail end to the top end facing to the wall. By pulling the
pi ston back to the zero on the scal e when drawi ng adhesives into the
cylinder, the 10 final position of the piston directly indicates the
quantity of adhesives injected into a crack, and the injecting quantlty can
be known at a gl ance without the need to perforn1ca|cu|at|ons 15 4
Since the injection of adhesives Ttah be made quickly, and the injected
quantity is known exactly, there is no need for the worker to keep hol di ng
a gun for adhesi¥esiiIfEchIDATGICR TOrRATE RN Wif chetesketeviited he

wor ker fron1be|ggﬁ;nj red. 20 Anot her gdvanta e is that total quantity of

adhesi ves used FHPL I QP2 SR &% ngs on the cylinder
scale. There is no need to carry heavy equi pnment such as an adhesi ves m xer
and filler near to any - -6- cracks since adhesives are drawn into the

I nj ecting

The cylinder is made of transparent material and is
5 graduated upwérd from the tail end to the top end facing

to the wall.

By pulling the piston back to the zero on the scale

whén drawing adhesives into the cylinder, the \u)
10 final position of the piston directly indicates the

quantity of adhesives injected into a crack, and the

injecting quantity can be known at a glance without the

need -to perform calculations. -

15 Since the injection of adhesives can be made quickly,
and the injected gquantity is known exactly, there is no
need for the worker to keep holding a gun for adhesives
injection for a long time, which helps prevent the
worker from being injured.

20
Another advantage is that total gquantity of adhesives
used can bé known simp}y by adding readings on the
cylinder'scale. Theré:is no need to carry heavy

equipment such as an adhesives mixer and filler near to any



device i advance. As only the cylinder contai.ning adhesives is carried, 5
the prelimnary process before injection can be sinpler. The adhesive agent
does not flow back into the syringe after injection because the piston is
kept depressed by rubber bands and injection work can be continued w thout
10 “7 worrying. Additional injection is also possible by changing
injecf%ﬁg devi ces one after another. The foll ow ng describes the invention
by way of-exanple only with reference go_the drawings in which; 15 Figure 1
is a part sectional view of an adhesive injection syringe attached to

socket guides meanscgQ¥REI BIndeChaBKsited §0BCHERONSEAUG! URE; iRfecting
Figure 2 is a front view of the adhesive'injection syringe shown in Figure

one; and Figure 3 igeaiparinsedvanoal view of a further adhesive injection
syringe attached to a further socket guide 25 means by neans of
rubber bands. -7- Referring to the draw ngs, apparatus for injecting

As only the cylinder containing adhesives is carried,

5 the preliminary process before injection can be simpler.

The adhesive égent does not flow back into the syringe

after injection because the piéton is kept depressed by

rubber bands and inﬁection work can be continued without
10 worrying. Additional injection is also possible by

changing injecting devices one after another.

The following describes the invention by wéy of-example
only with reference to the drawings in which;

15
Figure 1 is a part.sectional view of an adhesive
injection syrihge attached to socket guides means

o covering a crack in a concrete structure;

20 Figure 2 is a front view of the adhesive injection

syringe shown in Figure one; and

Figure 3 is a part sectional view of a further adhesive
injectioh syringe attached to a further socket guide

25 means by means of rubber bands.



adhesives into a crack conprises an injection syringe, 10, which.is *
attached to a socket or coupling nmeans, 4, the socket means being
positioned over a crack, 2, in a5 pi ece of concrete, 1. The socket
means, 4, has an annular fIange, 6, which is forned integrally with one end
of a circular pipe, 5. The pipe has a through bore, SA. In the end portion
of 10 the pipe renote fromt flange there is an internal screw#
thread, 8. The flange, 6, of the socket neans is attached to the surface

of the concrete pé[r]qdl ‘?}g( haﬁgdv AN al, 3,

secures the sockﬁé{ rH; surface lO%Wl e Co rer?aetl]sf he sea %:over ng 15

the outer periphgirds RAOS RO 1Pk e s £ fﬁﬁé@ﬁﬁ%g%@f% of 1ge
0 an e’

concrete, 2, adjacent to the outer peripheral edge seal ,

3, is made fromynidy i2Gttached to aTélﬁ:lte"‘&Q%k%hﬁb’Iﬂ@gﬁe&%rPr! S eshdl
transparent cylinder, 11, open-at its upper end. The |ower end of t he

cylinder is partéc}crcé@s&(hrm/ e ing e il oroed cte P ol td ok A12, aidl a
termnates in a neck which fornms a nozzle, 17. A screw thread, 18, is
formed ®n the oyrcswf anmnafetde 5 nozzle. At the Iovver end of
the cylinder close to the
The socket means, 4, has an annular flange, 6, which is
formed integrally with one end of a circular pipe, 5.
The pipe has a through bore, 5A. 1In the end portion of \_)
10 the pipe remote from the flange there is an internal
screw thread, 8. The flange, 6, of the socket means, is
attached to the surface of the concrete around the
crack, 2, by adhesive, 7. An annular seal, 3, secures the
socket to the surface of the concrete, the seal covering
15 the outer perirheral edgé portion of the flange, 6, and
the surface of the concrete, 2, adjacent to the outer
peripheral edge of £he flange. The seal, 3, is made from
putty. -
' 7/
20 The injection syringe comprises a transparent cylinder,
11, open at its upper end. The loﬁer end of the cylinder
is partly closed by a truncated conical portion, 41,
and terminates in a neck which forms a nozzle, 17. A
screw threaa, 18, is formed on the outer surface of the

25 nozzle. At the lower end of the cylinder close to the



truncated conical portion there are two |laterally extendi ng projections 12A
and 12B each of which terninates.with a downwardly depending lug. On the
outer surface of the cylinder, 11, there is a graduated scale, 16, 5

which ryns from50cc at the |ower end of the cylinder to Occ towards the
upper %Qﬁ- Extending into the cylinder there is a piston, 13. The piston
has a head, 21, with a conical tip which 10 | ocat es agai nst adhesi ve,
20, inside the cylinder, 11. The uppé&r8emnd of the piston projects from
inside the cylinder and carries a bar, 42. On each end of this bar are

| aterally extending projections 14A and 14B each of which termnates in an
upwar dl y -dependi ng | ug. -  These 15, ropections 14A and 14B, ar

arranged to align wt “FﬁéengSH&Fﬁé SngébPi%h§rf2ﬂr§ngw?2éﬁ%fﬁﬁlﬁgbber
bands, 15, are stre n e e h 0l.ecC

14A and over and be%%gggdg% j§??$8§§q§35 g%@ %gg g%& gFgﬁhg?dE@ﬁ%%b{%?ﬂngtes
means of the |ugs. th UGS wRGAE ! ' | d opnt fl .

the socket, 4, is fﬁgeb gy%%baﬁggo%&fﬁgéggﬁggpvgggﬁerBPhgﬁgr§%E%%2g%nﬁ%§$
socket is seal ed toohenauchagaget,t 9, ,Conere! §sWul Bradubteddscale, 16,

5 which runs from 50cc at the lower end of the cylinder to

Occ towards the upper end.

Extending into the cylinder there is a piston, 13.
The piston has a head, 21, with a conical tip which
10 locates against adhesive, 20, inside the cylinder, 11.
'The upper end of the piston projects from inside the
cylinder and carries a bar, 42. On each end of this bar
are laterally extending projections 14Aland 14B each of
which terminates in an upwardly depending lug. These °
15 "~ projections 14A and 14B, are arranged to align with the
extending projections 12A and 12B. Two rubber bands,
U 15, are stretched one each over and between the
projections 12A and 14A and over and between projections
12B and 14B and are held there by meaﬁs of the lugs.
20
In use adhesive, 7, is placed on the flange, 6, and
the socket, 4, is fixed by means of the adhesive over
the crack, 2. The socket is sealed to the surface of

the concrete with putty, 3.



-9- The adhesive agent, 20, is drawn into the cylinder, 11, and the *
syringe, 10, is connected to the socket neans,. 4, by-.screw ng the nozzl e,
17, -into the socket neans so that the inside of the cylinder, 11,
containing 5 adhesive is in communication with the crack, 2, via the
nozzl e and socket neans. The rubber bands, 15, are then stretched between
the projections 12A and 14A and projections 12B and 14B. 10 These”
bands are in tension and act to urge the projections 14A and 14B towards

the projections 12A %E% %%%gsizgg% leh ol Urdp Pyshas mﬂeigkgtqﬂedg&@gﬁg%%&”e

I nsi de the cylinder, educin he Vol ume inside the cylinde

for adhesi ve, ZQi,hgﬁﬁetB@r%EQQnﬁﬁ. 10, ia0RR%NER teldr @0k ha0%Ecketl 7,

i ]
socket means, 4, an nto thé crack, 2. When the crack has been filled with

adhesive the pi gle@nsi 14, B§2%R rlewiiigVahel MR Zz1lhen 7handtoc aheb&ocket
di sconnected and the injection syringe is unscrewed fromthe socket and can

be screwed int opblahsheo th@ketheO inside WARthe Y1 indesn, 1at,t eondd indaig t he
sane crack or over a different crack.
5 adhesive is in communication with the crack, 2, via the

nozzle and socket means.

The rubber bands, 15, are then stretched between the
projections 12A and 14A and projections 12B and 14B. \;)
10 These bands are in tension and act to urge the
projections 14A and 14B towards the projections 12A and
'12B. This in turn pushes the piston downwardly inside
the cylinder, 11, reducing the volume inside the
cylinder available for adhesive, 20, hence forcing
15 adhesive through nozzle, 17, socket means, 4, and into
| the crack, 2. When the crack has been filled with
adhesive the piston will cease to move, the rubber bands
can be disconnected and the injection syringe is unscrewi;
from the socket and can be screwed into further socket
20 meaﬁs, not shown, attached over the same crack or over a

different crack.

A modified syringe, 103,



A nodi fied syringe, 10A - 10- is shown in Figure 3, corresponding
features are shown by the.sane reference nunbers as are used in Figures 1
and 2. The socket neans, 24, has at its end renote fromthe flange, 6,
lateral |y extending 5 "projections 22A, and 22B, each term nates with
a down rdIy dependi ng lug. The bore of the socket neans, 27, is not screw
t hreade®™ but tapers gradually froma relatively w de upper and to a
relatively narrow | ower end. The |owerqgnd of the cylinder, 11, is free

from 10 extendi ng projections and the outer surface of the nozzle is
gradual |y tapered correspogdbid iR Fi§ukers, eBrEQQpBB&%anfEE%u%%%kﬁg
means so that the syringe push fits into t hé socket neans he rubber

bands, 15, are strespbef B9t ¥BENsBNe] PEELLPBRCE4AUABEré24saadel 4Bed5 in
and 22B. In use, the enbodi nment 10A operates in essentially the sane

fashion as enbodi mrepigdPesplesh@usly wUreéckbbRet wehhsrulldgr haandx Wkg ead

adhesi ve 20 fromthe cylinder, 11, into a crack via nozzle and socket
remote from the flange, 6, laterally extending

5 projections 22A, and 22B, each terminates with a
downwardly depeﬁding lug. The bore of the socket means,
27, is not screw threaded but taprers gradually from a
relatively wide upper and to a relatively narrow lower
end. The lower end of the cylinéet, 11, is free from

10 extending projections and the outer surface of the
nozzle is gradually tapered corresponding to the taper
of the bore of the socket means so that the syringe push
fits into the socket meéns, 24. The rubber bands, 15,
are stretched between projections 14A and 22A and 14B

15 and 22B.

In use, the embodiment 10A operates in
"essentially the same fashion as embodiment 10,
previously described, with rubber bands urging adhesive
20 from the cylinder, 11, into a crack via nozzle and socket

means.

Other embodiments are also possible, which lie
within the scope of the present invention. For

25 example, instead of using putty to seal the socket to



means. O her enbodi nents are al so poséible, which [ie within the écobe of

the present invention. For 25 exanpl e, instead of.using putty to seal
t he socket to the surface of the concrete surrounding the crack,

i norgani c sealing agent may be used or a tape of hot nmetal type can be laid
and heated. 5 It is possible to use fine coil springs between

t he hooks instead of rubber bands to advance the piston downwardly inkd the
cylinder. The piston may al so be advanced by using coil springs placed .
behind the piston. 10 The apparatug; for injecting adhesives descri bed above
has the foll ow ng advantages over the prior art nethods. The injection work

is more efficienthénsurfdte of the dshdretepeiirsuiiing heckiraskpf adhesive
into a 15 crack is automatic once the apparatus is in position. Since
the cylinder is imorgdniomsesdisgaagert maycbeatisedimal iss tgpadafitlssk, by t aki ng
a reading of the quantity of adhesive inside the cylinder before and

metal type can be laid and heated.

S5 It is possible to use fine coil springs
between the hooks instead of rubber bands to advance the
piston downwardly into the éylihder.'The piston may also
be advanced by using coil springs placed behind the U
piston.
10 |
The apparatus for injecting adhesives described
above has the following advantages over the prior art
methods. The injection work is more efficient in terms
of man hours spent since injection of adhesive into a

15 crack is automatic once the apparatus is in position.

Since the cylinder is made from transparent
material, and is giaduated, by taking a reading of the
quantity of adhesive inside the cylinder before and

20 after the injection has been carried out, thé amount of
adhesive injected into the crack can be calculated by
substracting the amount of adhesive left in the cylinder
after injection from the amount in the cylinder before
injection.

25



20 *after the injection has been carried out, the anmount of adhesive
injected into the crack can be cal cul ated by substracting the anount of
adhesive left in the cyli-nder after injection fromthe anount in the
cylinder before injection. 25 - 12 - CLAIMS: 1. Apparatus for injecting
adhesixes and other suitable crack filling materials into a crack in 5
concret€, stone or the like conprising a syringe type device having a
cylinder for containing said adhesive, said cylinder having a nozzle and a
pi ston novable within said cyIinder_tQ%Q@use t he adhesive to flow through
said nozzle, said syringe type device being 10 arranged to attach in
communi cation with gepgkgt: neans attached over a crack in said concrete,
sai d apparatus further conprises nmeans to urge the discharge or partia
di scharge of the contents of the cylinder through said nozzle, wherein the
means to urge the 15 di scharge of the contents of the cylinder are
.di sposed 1. Apparatus for injecting adhesives and other
suitable crack filling materials into a crack in
5 concrete, stone or the like comprising a syringe type
device having a cylinder for containing said adhesive,
said cylinder having a nozzle and a piston movable
within said cylinder to cause the adhesive to flow
through said nozzle, said syringe type device being
10 arranged to attach in communication with socket means
attached over a crack in said concrete, said apparatus
further comprises means to urge the discharge-or
partial discharge of the contents of the cylinder
through said nozzle, wherein the means to urge the
15 discharge of the contents of the cylinder are disposed
externally of said cylinder.
~ 2. Apparatus as claimed in claim one wherein the
cylinder of the syringe is transparent and is marked to
20 allow the calculation of the amount of adhesive used

after each discharge or partial discharge of adhesive.

O A A



externally of said cylinder.. 2., Apparatus as clainmed in claimone wferein
the cylinder of the syringe is transparent and is marked to 20 al | ow
* the cal cul ation of the anount of adhesive used after -each di scharge or
partial discharge of adhesive. - 13 - 3. Apparatus as clained in clains
1 or 2 wherein the neans to urge the discharge of said cylinders contents
are rubber bands. 5 4. Apparatus as clainmed in claims 1 or 2 %
wherein the nmeans to urge the discharge of said cylinders contents are coil .
springs. 5. Apparatus as clainedil3 el aim 3 wherein the rubber 10

bands are stretched between projections on the piston and the cylinder of
the syringe. 6. 3. AppRParatus s |diainedi incckaimsqil ane? evhenedn coi | springs.
are stretched between projections_on the piston 15 and,t he cyl i nder

of the syringe. %N MRARS, 1P (NTIR the diseharge of spidysxtindense rubber
bands are stretqgﬁﬂﬂg%%megg prﬁhectkpna on the socket guide nmeans and
on“or1 T bands.

projections on the pis

5 4. Apparatus as claimed in claims 1 or 2 wherein the
means to urge the discharge of said cylinder; contents
are coil springs.
- W,
5. Apparatus as claimed in claim 3 wherein the rubber
10 bands are étretched'between projections on the piston

and the cylinder of the syringe.

6. Apparatus as claimed in claim 4, wherein the coil
springs are stretched between projections on the piston

15 and the cylinder of the syringe.

7. Apparatus as claimed in claim 3 wherein the rubber
bands are stretched between projections on the socket s
guide means and projections on the piston of the

20 syringe.

8. Apparatus as claimed in claim 4, wherein the coil

springs are stretched between projections on the sccket

A R



20 '§yriﬂge. 8. Apparatus as clained in claim4, wherein the coi

springs are stretched:.betweeri projections on the socket -14- gui de neans
and projections on the pi'ston of the syringe. 9. Apparatus as clained in
any preceding claimwherein 5 t he socket guide neans conprises a

condui " provided with an integral flange. 10. Apparatus substantially as
her ei nb®fore described and with reference to the acconpanyi ng draw ngs.

- 14 -
guide means and projections on the piston of the

syringe.

9. Apparatus as claimed in any preceding claim wherein
5 the socket guide means comprises a conduit provided with

an integral flange.

- 10. Apparatus substantially as hereinbefore described

and with reference to the acéompanying drawings.
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