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'UNITED STATES PATENT OFFICE

CABLE CONNECTOR

Hugo Purat, Detroit, Mich., assignor to Progres-
sive Welder Company, Detroit, Mich., & cor-
poration of Michigan

Original application December 13, 1940, Serial No.
369,930. Divided and this application Novem-
ber 28, 1942, Serial No. 466,689

1 Claim." (Cl. 174—19)

The present invention relates to electric weld-
ers and particularly relates to improved cable
constructions adapted for use on such welders.

.The present application is a division of ‘ap-
plicant’s copending application, Serial No. 369,-
930, flled December 13, 1940, .

One of the primary objects of the present in-

vention is to provide improved cable construc-
tions which provide ‘the electric -conductors be-
tween the transverse conductors to the electrodes
and which are more flexible than prior construc-
tions so that they may -be more readily manipu-
lated. Tl '
Another object of the invention is to provide
an efficient construction by which the conductors
forming a part of the cable construction may be
maintained at a relatively low temperature by
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the circulation of water therethrough, yet which -

does not interfere with
welder.

Other objects of the invention
parent from the following specification, the draw-
ings relating ‘thereto and the claims hereinafter
szt forth. ’ ]

In the drawings, in which like numerals are
used to designate like parts in the several views

the manipulation of the

throughout:

Figure 1 is a longitudinal sectional view with
parts in elevation-of a portable welder having a
cable construction according to the present in-
vention associated therewith; )

Fig.2is a fragmentary, enlarged, longitudinal,
sectional view.of the cable construction, illus-
trated in Fig, 1; . :

Fig. 3 i1s a longitudinal sectional view of a
modifled form.of cable construction and showing
such cable connected at its ends to the connect-
ing means for connection with the transformer
secondary and the welding electrodes s
Fig.41isa fragmentary, enlarged, longitudinal
cross-sectional view of the cable illustrated in
Fig.3; =

Fig. 5 i5 a cross-sectional view taken substan-
tially along the line 3—§ of Fig. 3; and .

Fig. 6 i3 a cross-sectional view taken substan-
tially along the line §—8 of Fig. 3.

Referring to the drawings and refeiring par-
ticularly to Figs. 1 and 2 thereof, in which one
embodiment of the invention is illustrated, a pair
of welder electrodes | .and 2 are mounted, one
on a reciprocable, piston 4 and the other on a
bracket 5. The piston 4 is
€ and is actuated by pressure of a fluid, prefer-

‘ably liquid, to cause the electrodes f and“? to
press the work during the welding operation.

will become ap-.

located in a cylinder -
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The electrode 1 is located on an arm 7, which
extends laterally from the piston 4, and the end
part of the bracket § extends substantially par-
allel to the arm 7 to dispose the electrodes { and
2, axjally offset, with respect to the piston of the
cylinder and the welder.. . : -

A head 8 of the cylinder forms a base for as-
sembling the parts of the welder. The head 8
has a tapped socket 8 in which a threaded end
of the cylinder may be located to secure the cyl-
inder to. the head. A resilient means, that co-
acts with the cylinder pressure to reciprocate the
piston within the cylinder, is connected to the
head. An electrode supporting bracket of the de-
sired form, such as the bracket 5§, is also con--
nected to the head. One end of each of the
conductors is connected to the head in a manner
that will be pointed out in detail hereinafter,

For producing the return movement of the
welder electrode I, subsequent to a welding op-
eration, a spring I is interposed between a head
or nut 12, formed on or secured to the end of &
rod {4 and the end part of a sleeve §5. The rod
14 is connected to the arm 71 of the piston. The
spring surrounds the rod 14 and is located in the
sleeve (5 which is secured to the head 8 by
bolts {6.

The end of the bracket §, which supports the
end of the electrode {,.is tapered and fits into
8 tapered opening I8 formed in the head 8. It
is also provided with an annular shoulder 20
that engages the head when the tapered end is
drawn into the head by the holt 21. The bracket
§ may also be further secured by a split ring
clamp 22, which is connected to the central part -
of the cylinder 6, ‘

The head 8 of the welder is connected to a
source of supply of electric current by means of
& cable construction, generally indicated at 23,
constructed according to the present invention.
Such cable construction includes g central, heli-
cally wound, flexible, tubular member 24, which
is formed with.overlapping flanges, so that the -
member is flexible in all directions and so that
it is pervious to the passdge of fluid, such as
water, through the overlapping joints of the ad-
Jacent convolutions which form the side wall
thereof. A stranded electric conductor 25 sur-
rounds the central member 24, engaging the out-
er surface thereof. A pervious insulating mem-
ber 26 surrounds the stranded conductor 2§ in

spaced relation thereto and may be Tormed of
suitable material, such as !
rubber and fabric material,
tures through the wall

rubber or composite
provided with aper-
thereof. Another




stranded electric conductor 27 surrounds the in-
sulating member 28 in contact with the outer
surface thereof.. The elements of the cable, above
described, are concentrically arranged with re-
spect to each dther; and in the manufacture
of such cable those elements, above described,
may be formed and assembled and another in-
sulating member 28 may thereafter be placed in
surrounding relationship to the stranded mem-
ber 21, and may either bear thereagainst or be
spaced. therefrom, also in concentric relationship.

The stranded conductors 25 and 27 are con-
nected to the head by coaxially disposed tubular
connectors 28’ and 29. The connector 28’ may
be initially flared outwardly, as indicated by the
broken lines in Fig. 1, so that the end of the cable

may be readily inserted.in position; and such

. member 28’ may thereafter be. pressed inwardly
to secure the cable to the head.

Water, which forms the cooling medium, may
be directed through the electrodes and through
the central tubular member 24 for maintaining
the electrodes and the conductors at a relatively
low temperature, Such water passes through the
pervious central member 24, through the stranded
member 25, and through the apertures in the in-
sulating member 26 into member 2T. It is recog-
nized that this introduces a short in the second-
ary when the primary is closed; but the current
is present in the secondary for such a short time
and the resistance is so much higher across the
short than across the welding electrodes that the
propér welding operation is not disturbed.

The head 8 of the welder is formed of two sep-
arable sections 30 and 30’ that are separated by
electric insulating sheet material 3f. The head
sections are clamped together by suitable means
such as bolts 16 and 21. The end part of con-
ductor 27 is located in a socket 33, formed in the
connector 28’; and such end may be suitably
secured within the socket by a soldering or sweat-
ing operation.. The head section 308’ is tapered
and the connector 29 is threaded therein.

The connector 29 is provided with a socket 385,
which receives the end of the stranded conduc-
tor 28. Such end may be secured thereto by a
soldering or sweating operation.

The lower end of the connector 29 is prefer-

ably tapered and is located in a tapered opening .

formed. in the head section 30. The connector
29 is also provided with a shoulder 36, which is
engaged by the end of the connector 28 when
it is screwed into the head part 30’ to force the
tapered end into the opening formed in head
‘section 30. The connectors 28 and 29 are insu-
lated from each other by suitable insulating ma-
terial 82, and the bracket 8§ is also electrically
insulated from the head section 30 by a suitable
"bushing of insulating material.

The electrode 2 is electrically connected
through the brackét § with head section 30’; and
the conductor 27 is connected to such head sec-
tion 30’ through connector 28. The electrode 1 is

_electrically connected through the piston 4, the
cylinder 6, the head section 38 and the connector
29 to the stranded conductor 28, whereby the
welding current may be caused to flow through
the conductors and the work, when the electrodes

" are pressed against the work by the operation of

“the cylinder and the piston.

The other ends of the conductors 27 and 25 are
similarly connected to the terminals 46 and 417,
respectively, of the secondary of the transformer,
which constitutes the source of supply of the
welding current., The end of conductor 27 is se-
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cured in a socket 48 formed in a connector 48,
which is secured to the terminal 46 in electric
contact therewith.

The end of conductor 28 is also secured within
a socket 52 formed in the end of a connector 54
which is coaxially disposed in the connector 49.

" The terminal 41 has a tapped opening, ana the

10

opening 54 is threaded for securely threading it
to such terminal. The connector 49 is provided
with a packing ring or sleeve 55, and an insu-
lating tube 57 is located between the connector

" 54 and the sleeve and also between the connectors
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_ illustrated is disclosed in detail.
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54 and 49. Thus, the current induced in the
secondary flows t.hrough the conductors 27 and 2§ -
to the connectors 28 and 29, respectively, which
are in turn connected, respectively, through the -
bracket 5 to the electrode 2 and through the
cylinder 6 and the piston 4 to the electrode 1.

The piston 4 is formed to efficiently complete
the circuit from the cylinder 6 to the electrode |,
as clearly disclosed in Martin Patent No.
2,193,977, in which a welder such as that here
The piston &
is operated hydraulically by pressure transmitted
by oil or other liquid, which is connected with
the head 8 through an opening 62 located above
the head of the piston 4 for admission of the
liquid to the cylinder. Thé pipe leading to such
opening is, of course, connected to a suitable
means for producing a high hydraulic pressure
and thereby produce a proper welding pressure.
Also, any well known means known in the art
may be automatically or manually operated to
complete the primary circuit and cause the weld-
ing current to flow to the electrodes | and 2
through the work when the work is subjected
to the welding pressure.

To maintain the electrodes and the conductors
cool, a cooling liquid, such as water, is conducted
through the connectors, the cable and the elec-
trodes. In the structure illustrated, water from
a suitable source is conducted into a passageway
67 formed in bracket 5, which leads to the in-

" terior of the welding electrode 2 by means of the
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tube 68. The liquid passes outwardly through

a passageway formed in the bracket-and threugh
a conduit 70 to the arms 7 of the piston 4, where
it is connected to a passageway 14 through which
the liquid flows to the electrode | and then flows
from the electrode | through a passageway 12
and a conduit T4 connected to the arin 7 of the -
piston. The conduit 14 is connected to the head
8 of the cylinder and is introduced through an

.opening 171 formed in the head 8 at a point lo-

cated near the end of the cylinder 26. The liquid
then flows through the coaxial opening 718 formed
in such connector into the central member 24,
The member 24 is pervious to the passage of lig-
uid through the wall thereof, so that such liquid
seeps out through the stranded conductor 26 to
cool such conductor. The liquid then passes out-
wardly through an axial opening 79 formed in the
connector 64 and outwardly. through a passage-
way 80 formed in terminal 11 and then out-
wardly through a connection to a conduit mem-
per 81 to either a suitable reservoir or a point
of discharge.

Referring to Figs. 3 through 6, another em-
bodiment of the invention is illustrated in which
another form of welding cable is generally indi-
cated at 82, having one of its ends connected to

““the electrodes of .a welding gun by means of a

78

connector, generally indicated at 84, and having’
its other end connected to the secondary of the
transformer through a connector, generally indi-
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cated at 88. The connectors 84 and 88 are simi-
lar in construction to each other, so that a de-
tailed description of one will suffice for both.

The cable 82 comprises a central member s, ;

which is formed of a spiral spring and which is
generally tubular in form and of such & construc-
tion so that the wall thereof is-perforate between
the convolutions of the spring. Water, or a simi-
lar cooling fluid may, therefore, pass through the
wall between such convolutions, so that the fiuid
seeps through the surrounding strands of &
stranded conductor 80, which corresponds to the
conductor 28 in the embodiment above described.
An insulating member 82 surrounds the stranded
conductor 98 and engagas the outer surface there-
of. Buch a member 82 ig imperforate and may
be formed of rubber or a composite rubber and
fabric material.. Another stranded conductor
member 94 surrounds the member $2 and bears
thereagainst. Such member $4 corresponds to
the conductor 27 in the embodiment above de-
scribed. The elements 2o far described are con-
centrically arranged with respect to each other
and after such elements have been formed in the
assembled positions described, another insulating
member 86 is positioned in surrounding rela-
tionship to the stranded member 94 and prefer-
ably.in spaced relation thereto to provide an an-
nular space therebetween. The member 98 is
also concentrically arranged with respect to the
other elements. .

The connector 84 is formed in separable sec-
tions 98 and 181, which are bolted together by
means of bolts 182, but which are electrically in-
sulated from each other by means of suitable in-
sulation 104.

The section 98 is formed with an axial, tapered
opening 108 therethrough, having an annular
chamber 108 communicating at the inner edge
with & tubular extension {18, Diametrically op-
posed tapped openings 112 are provided through
the wall of section 98 and communicate with the
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annular chamber 108. Either one of such tapped .

openings is adapted to have attached thereto a
‘fitting for connecting one of the cooling water
conduits thereto; and, as such fitting is usually
" attached to one of the openings, the other open-
ing is plugged up. Both openings are provided
for convenient accommodation to different set-
- ups. A connector ({4 is suitably secured to a
flattened face 118 of the section 98 for electrical
connection to the one electrode of the welder

gun, .

The central member 88, the stranded member
90 and the insulating member 92 are passed
through the opening (06 .of section 98. As the
walls of the opening 108 are tapered, the stranded
section 84 is flared, so that it contacts the tapered
wall.” A sleeve member 111, having the outer
wall thereof tapered corresponding to the taper

- of the aperture 108 and having an inner axial
opening 118, is then positioned within the section
98 s0 that the outer tapered surface thereof bears
against the inner surface of the stranded mem.
ber 84 and urges it into contact with the tapered
opening 106. The members 88, 80 and 92 pass
through the central opening f08. When the sec~
tion 101 is drawn into position by the bolts (02,
it will be seen that an efficient contact is obtained
due to the wedge acticn of the member ({7
against the flared ends of the stranded mem-

ber 84. . .
The section 10§ is provided with an axial re-

cess 120, which receives the end of the stranded
member $0 and member 88 therein. Buch end
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~ described without departing

18

_municate with passageway 122,

-way 122 and the

3
may, be secured within
in alignment with

122 i3 also formed in section 101

" the passageway formed through member 88. A

palr of oppositely disposed transverse passage-
ways (24 are formed in member 101 and com.

of passageways 124 are tapped for the reception
of a conduit fitting for the passage of fluid
through either one of the conduits 124, passage-
passageway formed by the mem-
ber 88. .

When the conduit fitting.ig attached to one

side 'only of the member 101, as is usually the

case, the other side may be pluggeq up. Both
sides are provided with passageways, the same
as the passageway (2 in section 88, so that the
structure may be conveniently accommodated to

- different set-ups. The outer end of passageway

122 15 also plugged up. .

The member 101 is also formed with an axially
extending projection 128, which provides the con-
nection for the other electrode of the welding
gun.

As stated above, the connectors 84 ‘and 86 are
the same .in construction and the corresponding
elements of connector 86 have been indicateq by
primed numersls for the burpose of identifica-
tlon. It is to be understood that the connectors
{14’ and 126’ are sultably connected to the re-
spective terminals of the secondary of the trans-
former.

As in the embodiment -described above, g suit-
able source and suitable conduits are provided
for passing a cooling fluld, such as water, through
the cable to maintain the conductors at a prop-
erly low temperature. Such cooling fluid is also
passed through the welding electrodes, as in the
embodiment described above. The cooling water
may be circulated so that it passes first through
the central member 88, passing outwardly through
the wall thereof into contact with the stranded
conductor 99, and then passed back through the
space between the conductor 84 and the insulat-
ing member 96 so that it engages the strands of
this conductor, This is the preferable circulating
path since the center of
but the ecirculation could be through the outer
space and back through the inner member 88, if
desired.

The cooling fluid may be passed into the cen-

the socket 120 by a solder-
ing or sweating operation. An axial passageway

The outer ends

oy

the cable is the hottest,

tral member 88 through a conduit attached to

the unplugged passageway 124 at one end of the
cable and passed out through the corresponding
passageway 124 at the other end of the cable,
‘The returning fluid enters passageway {12 at such
other end, into the annular space (88, into the
space between the conductor 84 and member 86,
and into annular chamber 108’, and out through
the corresponding passageway (§2. It will thus
be seen that the present construction provides an
efficient means for effectively cooling' both of the
stranded-conductors 90 and 84, g

Formal changes may be made In the specific

embodiments of the invention illustrated ang
from the spirit and
substance of the invention, the scope of which is
commensurate with the appended claim,

- Whatisclaimedis: .. T '

A cable connector for attachment to an end of
an electric cable in which such cable has a pair
of telescopically arranged conductor portions
which -are insulated from each other and.has
means defining at least one passageway for pass
ing coolant. through the cable, said connector
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comprising first and second sections, said first
section having an opening therein adapted to
receive the outer conductor therein and being
electrically connected to the outer conductor, an
‘annular member recelved within said opening and
between which and said first section said outer
conductor is wedged, said second section having

~ an axial recess therein adapted to receive the

inner conductor therein and being electrically
connected to the inner conductor, at least one of
said sections having a coolant passage communi-
cating with said passageway through which cool-
ant may be introduced to the latter, and means
for securing said sections together in abutting
relationship but insulated from each other. '
' HUGO PURAT.




