Office de la Propriete Canadian CA 2095297 C 2003/12/09

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 095 297
Un organisme An agency of 12 BREVET CANADIEN
Industrie Canada ndustry Canada
CANADIAN PATENT
13) C
(22) Date de dépot/Filing Date: 1993/04/30 (51) CLInt.5/Int.CI.5 B25C 1/14, B27F 7/02, B25C 1/00,
(41) Mise a la disp. pub./Open to Public Insp.: 1993/11/15 HO1R 43/04
(45) Date de délivrance/lssue Date: 2003/12/09 (72) Inventeur/inventor:

BLAKE, CARROLL F., US

(73) Proprietaire/Owner:
FCI USA, INC., US

(74) Agent: BROUILLETTE KOSIE PRINC

(30) Priornite/Priorty: 1992/05/14 (882,991) US

(54) Titre : OUTIL A CHARGE EXPLOSIVE AVEC MANCHON D'ECRASEMENT
(54) Title: POWDER ACTIVATED TOOL WITH CRUSHER SLEEVE

(57) Abrége/Abstract:

An explosively operated tool includes a ram and an anvil. The ram Is driven towards the anvil by ignition of a cartridge. A crusher
sleeve Is provided on the ram such that, in the event the ram Is driven towards the anvil without a member or members
therebetween, by an accidental discharge of the tool, the crusher sleeve can deforms to thereby absorb kinetic energy from the
ram and safely render the tool inoperative.

R N
RO TR S o
N "'c‘-‘-.u:-:{\: . N7
% N [ 1/
S
N

W .
‘ l an a dH http.:vvopic.ge.ca + Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC
OPIC - CIPO 191




«095297

ABSTRACT

An explosively. operated tool includes 3 . ram and an
anvil. The ram is driven towards the anvil by
ignition of a cartridge. A crusher sleeve 1s
provided on the ram such that, in the event the ram
is driven towards the anvil without a member or
members therebetween, by an accidental discharge of
the tool, the crusher sleeve can deform to thereby
absorb kinetic energy from the ram and safely
render the tool inoperative.
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POWDER ACTIVATED TOOL WITH CRUSHER SLEEVE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present 1invention relates to a tool and to a

crusher sleeve for use with this tool.

2. Prior Art

U.S. Patent No. 4,722,189 and Re. 33,098 assigned to
Burndy Corporation are directed to an explosively
operated tool for connecting a tap or branch cable to
a permanently 1nstalled main power cable. The
connection between main cable and tap cable is
established by means of a C-shaped sleeve joining the
spaced tap and maln cables and, by a wedge driven into
the space between the cables within the C-shaped
connector sleeve. Superior physical and electrical

bonds are established by this method of connection.

The tool disclosed in the ‘189 patent drives a wedge
into the C-shaped sleeve in the space between the main
cable and the tap cable as the cable connection is
established. The tool includes an anvil and power ram
which engage the connector workpiece. The ram drives
the connector wedge into final position. The tool
uses an explosive powder charge which is ignited to
generate sufficient force to drive the wedge into the
sleeve between the main cable and the tap wire. As
disclosed in U.S. Patent No. 4,722,189, the tool and
cartridge have interrelated designs and modes of

operation for safe operation.
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U.S. Patent No. 4,945,730 to Laney describes a similar
powder activated tocl. The tool includes a crusher sleeve
on the ram that is adapted to be deformed 1f the tool
accidentally discharges without a connector between the
ram and anvil. The crusher sleeve merely comprises an
annular ring which has limited deformation

characteristics and kinetic enerqgy abscrption

characteristics.

It 1is an abject of the present invention to provide a new

F il

and improved crusher sleeve Ifor use with an explcsively

operated tool.

SUMMARY OF THE INVENTION

In accordance with a first aspect of the rpresent
invention, there is provided an explosively actuated tool
crusher sleeve having a generally tubular shape. The
crusher sgsleeve comprises an axlal channel for receiving a
ram member of the explosively actuated tool, and a
plurality of alternating annular grooves and ribs
whereby, when axially crushed, the c¢rusher sleeve

collapses in an accordion-like fashion on the ram member.

In accordance with another aspect o©of the ypresent
invention, there 18 provided a ram assembly for use in an
explosively actuated tool. This ram assembly comprises a
ram member provided with an abutment means, and a crusher
sleeve having a generally tubular shape. The <«arusher
sleeve comprises an axial channel through which the ram

member extends, a rear end cooperating with the abutment

means of the ram member, and a plurality of alternating

annular grooves and ribs whereby, when axially crushed,

the crusher sleeve collapses in an accordion-like ftashion

on the ram member.
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In accordance with a third aspect o©f the present
invention, there is provided an explosively actuated tool
comprising a tool frame having an anvil, and a breech
action assembly mounted on the tool frame. This  breach
action assembly includes:

a breech frame having a bearing means with a rear
end ;

a ram member mounted on the breach frame axially

movable toward the anvil through the bearing means, the
ram member comprising an abutment means on the side of
the bearing means opposite to the anvil;

means for holding and 1gniting a charge 1n the
breech frame to thereby drive the ram member towards the

anvil through the bearing means; and

a crusher sleeve having a generally tubular shape
and comprising a central channel through which the ram
member extends, anad a pluraiity of alternating annular
grooves and ribs, wherein the crusher sleeve 1s nounted
on the ram member between the abutment means and the
bearing means whereby, upon accidental 1gnition of the
charge without something between the anvil and tnae ram
member, the ram member 1s driven toward the anvil until
the crusher sleeve 1s axilally c¢rushed between the

abutment means and the rear end of the bushing means and

collapses 1in an accordion-like fashion on the ram member

to thereby absorb kinetic energy from the ram member and

safely render the tcocol 1noperative.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and other aspects, advantages and features

of the present invention will become more apparent after

reading of the followling non restrictive descripticn of a

preferred embodiment thereof, given for the purpose of
illustration only with reference to the accompanying

drawlings.
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Fig. 1 1s a perspective view of an explosively operated

tool having features of the present 1invention.

Fig. 2 1s a partial c¢ross sectional view of the breech

action assembly of the tool shown i1n Fig. 1.

Fig. 3 1s a perspective view of the crusher sleeve shown

in the assembly of Fig. 2 prior to deformation.

Fig. 4 1is a perspective view of the crusher sleeve shcwn

in Fig. 3 after the crusher sleeve has been deformed due

to an accidental discharge of the tool shown in Fig. 1.

DETAILED DESCRIPTION OF THE INVENTION

Referring now to Fig. 1, there 1s shown a perspective

view of an explosively operated tool 10 having features
of the present inventicon. The tool 10, 1n the embcdiment
shown, 1s an explosively operated tool 1ntended to ope
used for connecting a branch or tap wire to a maln power
line by means of a wedge connector and C~shaped'sleeve. A
similar tool 1s described 1n U.S. Patent No. 4,722,189

granted tco Warrent A. Center on February 2, 1988.

Although the present invention will be described with

reference to the single embodiment shown in the drawings,

1t should be understood that the present invention can be

embodied i1n wvarious different alternative forms and 1in

combination with wvarious different features. In addition,
any suiltable size, shape or type of elements or materials

could be used.
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The power tool 10 includes an anv11 20 and a ram 22
which are adapted to engage a connector and a wedge
in position "with two cables such that the
explosively powered ram can drive the wedge 1into
jts final position. The tool 10 further includes a
base member or frame 24 for mounting the anvil 20

and a breech action assembly 30 connected thereto.
The assembly 30 1is fitted through a support sleeve
28 at an end of the frame 24 to position the power
ram 22 along the lonqltud:n.nal axis of the tool in
general aligmment with the anvil 20. 'I'he breech
action assembly 30 shown also 1in ‘Fig. 2 includes a
main breech member 32 inserted into the support
sleeve 28 for adjustment with respect to the anvil
by means of a threaded connection '34 and for

engagement with a connector workplece during the
process of establlshlng the power line connection.
The main breech member 32 is threaded at 35 along:
its forward surface 26 and includes a 1ongltud1nal
axial bore 37 for receiving the power ram 22
through its muzzle end 38 and defining a firing
chamber 40 for rece:.v:.ng a power booster cartrldge
(not shown) at its breech end 44. The main breech'

member 32 termlnates in the breech action assembly

30 Wthh accommodates the firing chamber lying
along the 1ong1.tud1nal axis of the tool. The main

‘breech member 32 1is generally cylindrical and

longitudinally 43 and 01rcumferent1ally 45
extending segments for receiving and guiding the
breech action assembly 30.

The power'ram 22 extends into the 1ong1tud1nal bore

37 and into the firing chamber 40 for transmitting



10

15

20

25

30

2095297

6

the explosive force to a connector workpiece. The
ram has greater and lesser diameters with the
lesser diameter forward portion 46 beiny slidably
supported by an end bearing 48 securely threaded
into the muzzle end 38 of the bore. A crusher
sleeve 50 and 1ock ring 52 are fltted onto the ram
adjacent to its interdiameter shoulder 54 for
engagement with the confronting rear face 56 of the
end bearing 48 when the power ram 22 1is driven
forward by the force of expanding gases from the
ignited cartridge. | | |

The breech action assembly 30 is slidably fitted
over the main breech member 32 for loading, firing,
and extracting booster cartridge ‘cases 1in the
firing chamber and for disarming the tool whenever
it is removed from an unfinished workpiece without
the power cell being detonated. The 'front face 60
includes an integral key 62 engaging the slot 41

- for guiding the breech action assembly 30 through

1ong1tud1nal and circumferential movements on the
main breech member 32.

The Dbreech act.:'ion assembly 30 1is generally
cylindrical with a knurled outer surface 64, and a
window or breech opening for inserting cartridges
into the firing chamber 40. The breech action
assembly 30 also includes a - longitudinally
extending slot 68 for receiving'a safety latch on a
pivot pin which cooperates with a hammer block to
prevent movement of a hammer 76 until the cartridge
case is in the firing chamber, the breech action
assembly closed, and rotated to remove the hammer
block. '
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Referring now also to Fig. 3, a perspective view of
the crusher sleeve 50 1s shown. The sleeve 50 1is
generally comprised of metal with a tube-like
shape. However, any suitable type of material
could be used. The sleeve 50 has a first end 100,

a second end 102, a center channel 104, and an

or annular Jgrooves 106 and ribs 108. The crusher
sleeve 50 is mounted on the ram 22 with a port:n,on
of the ram being located in the center channel 104.
The second end 102 1s posx.tloned against the ram

‘shoulder or 1edge 54. The 1lock ring 52 1is

connected to the ram 22 adj acent the first end 100

- of the sleeve 50 to thereby flxedly position the

sleeve 50 on the ram 22 adjacent the shoulder 54.
However, any suitable means could be prov:i.ded to
connect the sleeve 50 to the ram 22. In an
alternate embodiment, the sleeve 50 might be
fixedly located adjacent the ‘end bearing rear
surface 56 w:.th the ram 22 belng slidable in
channel 104, ~at least until deformation of the
sleeve 50 as further understood below. 'I‘he outer
surface of ribs 108 are in close prox:nmlty to the
interior wall of the bore 37. The sleeve 50 is

Normal 0peratiori of the tool 10 1is relatively
simple. A 'booster cartridge is placed in the
firing chamber 40 and the breech action assembly 30
is closed and 1ocked in position by means of slot
41 and key 62. A connector sleeve, wedge and two
cables are then located and p051t10ned at the anvil
20. The breedh ‘action assembly 30 1is then rotated
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by the operator relative to the frame 24. This
causes the threads 35 and 34 of the main breech
member 32 and - the support sleeve 28 to move the
breech action assembly 30 towards the anvil 20.
The operator stops rotating the assembly 30 when
the anvil 20 and front end of ram 22 sandwich the
connector sleeve, conductors, and wedge
therebetween. The operator then merely strikes the
tommer 76 with a hand held tool. This causes a
firing pin to ignite a primer of the booster
cartridge to thereby fire the cartrldge. Expanding
gases from the cartrldge act against the rear end
of the ram 22 to thereby drive the ram 22 towards
the anvil 20. The force exerted by the ram 22 is
sufficient to drive the wedge into the connector
<leeve with the cables therebetween in a very tight
electrical and  mechanical connection.
Correspondingly, the force exerted by the connector
sleeve, wedge and cables, by their .connection, to -
the - ram 22 causes the ram 22 to be stopped from
moving forward when the connectlon is conplete.
The length of the sleeve 50, distance from the
first end 100 to the end bearing rear end 56, and
predetermlned normal travel distance of the ram 22
from its rear position to a connection completion
position are suitable selected such that the first
end 100 of the sleeve 50 does not contact the end
bearlng rear end 56 during this normal operation of
the tool. Once the connection 1is conmpleted, the
operator then merely UunsScCrews the assembly 30,
removes the completed connection, removes the spent
booster cartridge, and resets the ram 22 back to
its starting‘position. The tool 10 can now be used

for another connection.
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In the unlikely event the tool 10 accidentally

discharges without a connector sleeve, conductor,

adapted to safely dicable itself. When such an
accidental discharge ocCurs, the forward movement
of the ram 22 is not stopped by a connector sleeve
and wedge. However, the crusher sleeve 50 is
adapted to bring the Iram to a safe stop. Upon
accidental discharge, +he crusher sleeve 50 travels
with the ram 22 and the sleeve’s first end 100
contacts the end bearing rear end 56. The force of
the ram’s forward movement causes the crusher
sleeve 50 to be deformed between the shoulder 54

and rear end 56. As can be seen in Fig. 4, the

has occurred., pue to the unique configuration of
the sleeve 50 wn.th jts grooves 106 and ribs 108,
the sleeve 50 1s adapted to 1ong1tud1nally deform
or collapse in an accordion-like fashion. This

type of deformatlon provides a very good absorption

of kinetic energy from the ram 22 into deformation
of the sleeve 50. Thus, the ram 22 is stopped by
the crusher sleeve 50 'ih a safe manner. In
addition, when the sleeve 50 1is deformed, it also

eXpands-slightly'outward and inward to thereby lock

'the position of the ram relative to the main breech

memnber 32 such that the tool 10 cannot be used

again until it is repalred

As the' crusher sleeve 50 is crushed between the
shoulder 54 and rear end 56, it deforms along 1ts
weakest longitudinal areas first; the grooves 106.
pue to various material and manufacturing
tolerances, the material at the grooves 106 does

not deform all at the same time and to the same
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degree. Rather, the areas of deformatlon and
timing of deformation may vary. However, the net
effect is the same. AS the crusher sleeve 50 is
deformed, it increasingly resists movement of the
ram 22 while minimizing effects of material
plasticity to such resistance. This is done due to

starts to deform before any substantial deformation
of the material at the ribs 108 occurs. Hence, ‘a
crusher sleeve is prOV1ded more adapted to absorb
the hard and fast :mpac:t of the ram 22 with minimal
stress belng applxed to the end bearing 48.

‘Unlike um.form crusher sleeves in the prior. art,

such as dlsclosed in U.S. Patent 4, 945 730, the

crusher sleeve of the present invention, due to its
‘unique shape, is adapted to more safely absorb
kinetic  energy due to the’ accordlon—l ike

deformatlon, In addltlon,. the tool 10 also
disables the tool 10 from further use until it can
be repa:.red. Although the mbodlmen‘t shown in the
drawings has unlform grooves 106 and rlbs 108, it

should be understood that any sultable type oOf

provide any su:s._table. type of deformation

| characteristiCS.

It Should ‘be understood that the foregoing' .

descrlptlon is only 111ustrat1ve of the lnventlon.\

Various alternatlves and modlflcatlons can be

..devised by those skilled in the art without

depart:mg from the invention. Accordingly, the
present 1nventlon is intended to embrace all such
alternatives, modlflcatlons and variances Wthh

fall within the scope of the ‘appended clailms.
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The embodiments of the invention 1n which an exclusive

property or privilege 1s claimed are defined as follows.

1. An explosively actuated tool comprising:

a tool frame having an anvil;

a breech action assembly mounted on the tool frame,

the breach action assembly including:

a breech frame having a bearing means with a
rear end;

a ram member wmounted on the breach frame
axially movable toward the anvil through the kearing
means, sald ram member comprising an abutment means
on the side of the bearing means opposite o tne
anvil;

means for holding and igniting a charge 1in the
breech frame tc¢ thereby drive the ram member towards
the anvil through the bearing means; and

a crusher sleeve having a generally tubular

shape and comprising a central channel through which

the ram member extends, and a plurality of
alternating annular grooves and ribs, where.n the
crusher sleeve 18 mounted on the ram member Lketween

the abutment means and the bearing means whereby,

upon accidental 1gnition of the charge without
someth:ng between the anvil and the ram member, the
ram member 1s driven toward the anvil unt.l the
crusher sleeve 18 axilally c¢rushed between the
abutment means and the rear end of the bushinc means
and collapses 1in an accordion-iike fashion oDn the
ram member to thereby absorb kinetic energy from the

ram member and safely render the tool 1noperat.ve.

2. A tool as 1n claim 1 wherein the c¢rusher sleeve

1s comprised of metal.

3. A tool as in claim 1 wherein the crusher sleeve

et raae s rmlnr A eE Al AN DT DA RCITIND ) IR 0 1T W R T e
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has an outer surface, and the annular grooves and ribs

are formed on said outer surface of the crusher sleeve.

4., A tool as 1n claim 1, comprising means for

fixedly attaching the crusher sleeve to the ram member.

5. A tool as 1n Claim 1 wherein the breech action

assembly 1s removably connected to the frame.

6. A ram assembly for use 1n an explosively actuated
tool, the ram assembly comprising:

a ram member provided with an abutment means; and

a crusher sleeve having a generally tubular shape,
and comprising:

an axial c¢hannel through which the ram member

extends;

a rear end cooperating with the abutment means

of the ram member: and

a plurality of alternating annular grooves and

ribs whereby, when axially c¢rushed, the c¢rusher

sleeve collapses 1n an accordion-like fashion on the

ram memper.

7. A ram assembly as 1n c¢laim 6, wherein the grooves

and ribs are located on an exterior circumference of the

crusher gsleeve.

8. An assembly as 1n claim 6, wherein the crusher

sleeve comprises a plurality of crusher sleeve members.

9. An assembly as 1in claim 6, comprising means for

e

ixedly attaching the crusher sleeve to the ram member.

L

10. An assembly as in claim 6, wherein the abutment

means comprises a ledge of the ram member to suppcrt the

rear end of the crusher sleeve.

2 e i nlyle b IO M s e | G 1 41 ) A b ¢ W SRRl IRt ¢ N e Gkt AP <o
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11. An explosively actuated tool c¢rusher sleeve

having a generally tubular shape, and comprising:

an axlal channel for receiving a ram member of the
explosively actuated tool; anc
a plurality of alternating annular grooves and ribs

whereby, when axially c¢rushed, the crusher sleeve

collapses in an accordion-like fashion on the ram member.

12. An exXplosively actuated tool crusher sleeve as
defined in claim 11, wherein the crusher sleeve conprises

an outer surface, and the annular grooves and ripns are

St

#~

formed on said outer surface of the crusher sleeve.

13. An explosively actuated tool crusher sleeve as
defined in c¢laim 11, wherein the annular grooves and ribs

have a generally rectangular cross section.
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