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(9 Injection guns.

@ This inventibn concerns injection guns, particularly for

pressurised application of material from a container coupled

to a ram of the gun..

A coupling between the ram 11 and the container 12 is

proposed that is comprised of three coaxial parts 21, 22, 23

that are relatively axially movable over a region of mutual

overlap whereat, during such relative axial movement, an

interlocking part or parts, such as balis 24, transfers between

interlocking together of one pair of coaxial parts and interlock-

ing together of another pair of coaxial parts.
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Applicant: Furmanite Intermatiomal Limited

Title: Injection Guns

- DESCRIPTION

The invention relates to injection guns.

Injection guns are used for pressurised application
of sealing compounds into joints or plugs. Such guns
have a conventional principle of operation where a barrel
or other container fdr sealing compound is acted upon
by an hydraulic ram to apply pressure td the material and.
force it out of a nozzle communicating with the barrel or
other container. Clearly, there must be a way of
refilling or replacing the bar;el or other container and
we have, hitherto, had a screwed retaining ring to couple
the barrel to the ram.

It is an object  of one aspect of this invention
to provide a coupling that is much more readily and quickly
released and re-engaged.

Accordingly this invention proposes that a coupling
bétweénra ram and a container for material to be
pressurised by the ram be compriséd bf three coaﬁial paxrts
that are relatively axially'movabie 6ver a region of
mutual overlap Qhereat, during suchrrelative axialrmovement,,
an interlocking part or parts transfers between.interlodking
together of one pair of the coaxial parts and interlocking
together of another pair of the coaxial parts. |

In preferred embodiments, the interlocking parts,
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preferably balls, are movable transversely of Sald axis
between seatings in inner and outer ones of the coax:.al
parts, but always engagedrln passagesr through a mlddle :
one of the coaxial parts. VConveniVeﬁtiy, of coﬁrse,‘ the
inner and middle parts are each Seéﬁred I’igidiy to,

or comprise a part of, a difi‘erentr’one of the ram aﬁd the
container, with the outer coa_xialrp'art tliinrited, in its’
relative axial movement by mutual ‘abutments with the
middle part. Another mutual stop between the inmer and
middle coaxial parts can serve to 11m1t brlnglng oi‘ the
'two together on coupllng.

Using balls as the mterlocklng par‘bs the mddle
coaxial part may be a ball cage of 1ess th:n.clcness i;ha.n
the ball diameter and the seatlngs may be arcuate sectlon
grooves matching and accommodgtmg portlons ‘o:E ther outer
ball circumference. ” | 7 |

Another po:mt concemng 1n3ectlon gu.ns wrbh Tamns
and containers pressurised thereby is that, at the time
of recharging, the ram will be at ,ma}dmumr extension and
may not be readily retracted prioi* to rdécoﬁpliﬁg of the - '
ram and container, which is prei‘erred for recharg:mg by
cartrldges inserted from the coupllng end.

Accordingly this 1nvent10n proposes-that-a qommu:nication
with the ranm cylinderr be alternatively ﬁenfed and icbnne"cted |
to an inlet for compi'essed gas —#o retract the ‘ramr |
according to the position of é part or 'paﬁs o:VE',Va releésable

coupling be{;ween +the ram and the container to be pressurised
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thereby. Conveniently, vénting is automatié on engage-
ment of the coﬁpling and'pressurisation is also automatic
from and 6nly after an initial or intermediate stage of
decoupling. |

This is particularly readily and advantageously achieved
using a coupling hereof where a middle one of its three
coaxial parts permanently offers through-communication %o
a cylinder vent, and an outer one of the coaxial parts
has the gas inlet and alternatively clears that through-
communication and covers it with a chamber fed from the
gas inlet. The latter chamber is advantageously anmular
and permanently end sealed on the middle coaxial part
so that compressed gas may be permanently connected to
the gas inlet.

Practical implementation of the invention will now
be described, by way of example, with reference to the
accompanyiﬁg drawings, in which:— |

Figure 1 is a longitudinal part-sectional view of an
injection gun with its drive ram retracted and at the
start of coupling to a container to be pressurised; and

Figure 2 is a similar viéﬁ with the drive ram
7 partially'extended and coupling éompleted between the
drive ram and the container. - |

In the drawings, an injection gun 10 comprises an
hydraulic ram ‘11 and a barrel 12 constituting a container
for flowable material, usually in a cartridge, to be

pressurised and expelled via a nozzle 13 at one end of
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7 the barrel 12 The ram 11 comprlses a cyllnder 14 and

a a plston 15 on a plunger 16 thet eﬂters the barrel 12

to compress. its contents. An hydraullc fluld 1n1et
leoupllng 17;15 showp to the cyllnderj4-near'1tsend
distal—fram'ﬁhe barrel1250es.toserveiﬁextensionof
the ram 1. | oo |

o Between the ram 11 and the barrel 125 is. a coupllng l5:7:'
20 composed of three overlapped coax1a1 parts namely end ,;';
21 of the barrel 12 as the 1nner part ball cage sleeve' -
22 ‘secured to the proxzmate end of the cyllnder 14 as ;*
the mlddle part and retalnlng sleeve 25 as the outer i”,r
| part. The'ball cage sleeve 22 carrles balls 24 of greater
dlameter than its thlckness in a c1rcumferent1al slot
,Or race 25 and . retalned by llps 26 at 1ts 1n31de 7
frbore. The barrel end 21 and retalnlng sleeve 23 have an
external and an 1nterna1 clrcumferentlal groove, 27 and
- 28, respectlvely, each of arcuate sectlon and capable of
Seatlng the balls 24 clear of the other one of ﬁhe'barrel
end 2ﬁ and retalnlng sleeve 25 but always engaglng the .
_cage sleeve slot or race 25. The balls 24-may'thus :
"alternatlvely lock together—the cage~sleeve 22 and $he
| barrel end 21, or the cage sleeve 22 and ﬁhe retalnlng:,;f
sleeve 23. '7 - Al | ”7" -

~ The retalnlng’sleeve 23 is slldable over the cageﬁ

1sleeve 22 between llmlts determlned,on,the one hand by;,‘

abutment of clrcllp 29 protrudlng from 1ts seatlng
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in internal groove 30 of the retaining sleeve 23 to

abut end face 31 of the cage sleeve 22, and on the other
haﬁd by abutment of shoulders %2 and 33 on the interior
of the retaining sleeve 23 and the exterior of ﬁhe cage
sleeve 27, respectively. Insertion of the barrel end 21
is limited by abutment with end face 34 of the ram
cylinder 14 and, as shown, with a stop ring 35 screwed
into the interior of the ram cylinder 14 by threading

36. The stop ring 35 slidingly accommodates the
plunger 16 and is sealed thereto at 37. The cage sleeve
22 is screwed into the exterior of the ram cylinder by
threading 38.

With the retaining sleeve at one limit of its permitted
axial movement, as determined by the spring washer 29,
its ball seating groove 28 is in register with the balls
24 so that taper 39 on the end of the barrel can push the
balls 24 into the seating groove 28 as the barrel end 21
is inserted. . When the seating groove 27 of the barrel
end registers with the balls 24, at least some of them
will drop in and retain the barrel end relative to the
cage sleeve 22. This will correspond to sbutment of ther
barrel end 21 on the ram cylinder end face 34 and stop-
Ting 35.

Then sliding of the retaining sleeve towards its
other limit determined by abutment of shoulders 32 and 33
will first force all of the balls 24 into the barrel end

seating groove 27 and then restrain them.therexn as -



shoWn in Figure 2.5l'Theicoupling is thee;securefbefWeeﬁ;,gf
the Tam 11 and the barrel 12 and hydraullc drlve thereof
7' may begln. 7 ' ' L
7 If- de51red of course, the cage sleeve 22 may have an ;f
'1ncllned ball race or slot to predlspose the balls To roll o
into ome or other seatxng groove dependlng on the up o B
-or down attltude of the gun, but that 1s in no way arl H
":neceSSIty. 7 7 B
Release of the coupllng 20 1s,rof course, bj
movement of the retaxnlng rlng back‘to 1ts 11m1t pesltlon, E
,determlned by the sprlng washer 29, to reglster seatlng
groove 28 W1th balls, and w1thdrawal of the barrel end
21 then pushes the balls 24 outwardly torrelease the ,7
barrel end 21., ' o ' R

- During’ Tamn eperatlon, reactlon on therballs 24 due
to pressure 1n‘exten51on of the ram.agalnst the re51stance,rr
of the contents of ‘the barrel 12 will. effectlvely lock f
 the coupllng In 1ts secured state shcwn 1n ﬁlgure 2. o

~ The ram cyllnder 14 18 cross—bored 40 through 1ts o
wall at a bore—w1den1ng’41 termlnatlng the counteerore
occupied by'the stop Ting 35-7 That bore—w1den1ng 44 can
'thus never be fllled and sealed by the plston 15 so that
7'compressed gas, normally alr, applled to the cross—borlng
40 will apply a retractxve force to the plston 15. ,,I?ﬁf,
reglster with the crossébores 40 are crossebores 42 L
through the cage sleeve 22. Wlthln,the retalnlng sleeve

,23 is an annular chamber 44 sealed at both 31des to the

0 16510“
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cage sleeve 22 by O—rings 45, 46. Sliding of the retaining
sleeve 23 between its limit positions will take the chamber
44 from communication with the-cross-bores 42 (Figure 2)
to compléte clearance of the cross-bores 42 and thus
venting to atmosphere of the ram cylinder 14 (Figure 1).
It will be noted that the latter prevails when the
coupling 20 is in its securing state and the former
first occurs when the retaining sleeve 23 is slid to begin
release of the coupling so that the ram piston and
plunger 15, 16 will retract if the chamber 44 is |
pressurised and the hydraulic fluid drained. A-gas
pressure inlet 47 is shown in the retaining sleeve 23
to a connector 48 and supply pipe 48 for compressed gas,
which may be permanently energised.

Retraction of the plunger 16 is conveniently limited
by abutment of its shoulder 50 on the stop ring 3%5.

Tt will be appreciated that balls 24 are not shown
to be biassed to any particular position, this being
necessary for satisfactory operation. However, if such
biassing is preferred, it may be provided. Also, the
balls 24 could, if desired, be replaced by elongated
slugs with appropriate redesign of their retaining slot
in the cagé sleeve 22. Then, the slugs need not be
circular cylindrical and their ends may ‘be convergently
tapered for reaction with retaining sleeve and barrel
end grooves. Also, venting to atmosphere of the cylinder

need not be through any parts of the coupling so long as
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at least one of those:parts'causes;'by its'movement, the
,alternative'venting and gasrpreésuriSingrindiréctly; '

if desired.
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Ayrlicant: Furrarnite International Iimited ﬂ()léfiiﬂ
Title: Injection Guns '
CLAINS

1. An injeétion gun'havingra coupling for between a
ram of the gun and a container for material QOjbgr
'pressurised by the iam, characterised in that fhe'
-coupling is compriéed of three coaxial parts that are
relatively axially movable over a region of mutual overlap
whereat, during such relative axial movement, an
interlocking part or parts transférs between interlocking
together of one pair of the coaxial parts and interlocking
together of another pair of the coaxial parts.
2. An injection gun according to claim 1 characterised
in that the interlodking parts are movable transversely
of said axis between seatings in inmer and ouber ones of
the coaxial parts, but always engaged in passages through
a middle one of the coaxial parts.
3. Anlinjection gun according to claim 1 or 2
characterised in that the inner and middle coaxial parts
are each secured rigidly to, or comprise a partrof, a
different one of the ram and the container, with the
outer coaxial part limited in its relative axiai movement
by'mutuélrabutmeﬂts with the middle part.
4. An injection gun according to Qlaim 3 characterised
- by another mutual stop between the inner and middle
coaxial parts which can sérve to 1limit bringing of the
two together on coupling. 7
5. 4n injection gun according to any one of claims 4
to 4 characterised in that the inteflodking parts are

bal;s.



_6.7 An 1ngectlon gun accordlng to clalm 5, characterlsed
in that the mlddle coax1a1 part 1s a.ball cage of 1ess
'thlckness than the ball diameter and the seatlngs are.
arcuate sectlon,grooves matchlng and accommodatlng _
portlons of the outer ball 01rcumference.¢

7 An 1n3ect10n gun accordlng'to any one of claxms 4

to 6. characterlsed in that a communlcatlon w1th ﬁhe ram
cylinder 1s,alte:nately vented and*connected to;gn 1glet f
for compresSed gas'to retract thé rémiéccdfding:fo,fhé‘
position of a part or parts of the coupllng.

8. An 1ngect10n gun accordlng to claim 7 characterlsed
in that ventlng is. autamatlc on engagement of the 1 7
coupling and pressurlsatlon is also automatlc from and :
only after an Inltlal or 1ntermed1ate stage of decoupllng.
9.  An 1naect1an gun accordlng to. claxm 7 or 8
dharacterlsed in that the mlddle coax1al part permanentlyf
offers through—communlcatlonrto a cyllnder‘ventjrapd the'
- outer coaxial ?art has the gas inlet'and altérnétivexyl
clears that through~commun1cat1on.and covers 1t with a -
chamber fed from the gas 1nlet | |
10. An injection gun accordlng to clalm 9 characterlsed
in that the chamber 1s,annu1ar and permanently‘end sealed
on the middle;ﬁoaxiél'part S0 that,coﬁpieSSed gés maj7be

 permanently connected to the gas inlet;
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