Oct. 2,1945.  D. 0. HAGEDORN ET AL 2,385,915
CONNECTOR SOCKET ’
Filed March 20, 1944

T : 12a

_f_l_Ej..l '“. L.' ,ij.“

T - ' Job s0c

/34 |3a { o |
~ zl 224 "z3 dnnv entors
TDavid Oakley Hagedarit.

22 23 . CEHMHas Dfanco '
: . : N
/mig. 58 mﬁwféﬁf%,

23—




Patented bct. 2, 1945

UNITED STATES PATENT

2,385,915

OFFICE

2,385,915
CONNECTOR SOCKET

David Oakley Hagedorn and Elias Blanco,
Los Angeles, Calif.

Application March 20, 1944, Serial No. 527,257
' (CL 173—363)

10 Claims.

The general purpose of this invention is the
provision of a simple, effective socket for electri-
cal connections, and one which is economical in
manufacture and highly reliable in use, The
typical and illustrative form of socket which is
described in the following detailed description is
adapted particularly to use as-one member of a
wire or cable connector; but it. will be under-
stood that that form and particular use of the
invention are but typical and that the invention
may be put to uses other than that of forming
a wire or cable terminal.

There are several different aspects of novelty
in the invention, which will be best understood
after consideration of the specific and illustra-
tive embodiment which will be explained in detail.
For the purpose of that detailed explanation ref-
erence is made to the accompanying drawmg m
‘'which,
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a piece of seamless tubing) the feature of the
invention to which I am now referring resides in
improved formation of the tubular body. Pref-
erably, as will be described, that tubular body is

formed by rolling a sheet metal blank into tubu-

lar, and preferably cylindric, form, with the
edges of the blank preferably in substantially
abutting relation along a line which extends lon-
gitudinally of the formed tube. Then, instead
of securing the tubular formation by welding, sol-
dering or ~some similar  operation, the tubular

* formation is secured by an extended rolling op-
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Fig. 1 is a plan of a typical sheet metal blank -

from which the socket is formed;

Fig. 2 is a side elevation of a completed socket;

Fig. 3 is a longitudinal section of a completed
socket, and taken on line 3—3 of Fig. 5,

Figs, 4, 5, 6 and 7 are enlarged cross sections
taken respectively on lines §4—4, 5—5, 6—6 and
1—T of Fig. 2, and

Fig. 6a is a section similar to that of F1g 6,
showing a variant.

In the present preferred form of the invention
the major portion of the socket consists of a tu-
bular formation, preferably cylindric. This cy-
lindric formation is adapted at one end to re-
ceive a standard connector pin, also preferably
cylindric. The other end of the cylindric forma-
tion is formed into a solder cup for the recep-
tion and soldering of a wire or cable, when the
socket is used as a wire or cable terminal or as
one member of a wire or cable connector. The
formation of the wire-receiving solder cup is one
of the novel aspects of iny invention; the cup be-

ing so formed, by formation of the wall of the

tubular body, that the solder cup is entirely iso-
lated from the pin-receiving interior of the tubu-
lar body. The solder cup formation therefore
completely excludes the possibility of solder en-
tering the pin-receiving portion of the socket
and thus interfering with the proper and free re-
ception of the pin or interfering w1th the makmg
of a good electrical connection.’

Another feature of the invention resides in the
formation of the tubular pin-receiving body of
the socket. Although it is of course possible, as
will be recognized, that the tubular body portion
be constructed without joints or seams (as from
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eration which rolls about the tube one or more
straps which are initially formed as integral ex-
tensions of the original blank. In a tube which
is formed in that manner, the wound straps per-
form the function of holding the rolled tube to
its proper form and dimensions, and the slit
(and/or the wound straps) give to the tube a
certain amount of resilient diametral expansibil-
ity which assures good contact with a connector
pin,

The foregoing and other and further detailed
aspects of the invention will be now more fully
understood from the following specific descrip-
tion of the particular illustrative embodiment of
the invention which 1s preferred for practical

_ use.
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In the drawing the original sheet metal blank
is shown in Fig. 1, comprising, in this tase, a rec-
tangular body portion {0 and two straps 11 and
12 which extend laterally from one of the longi-
tudinal edges of body 18, In the form here
shown, one of the straps 12, is located at or near
one end of blank body 10; and the other strap
11 is spaced from strap 12 and located between
the two ends of body 10. An end portion, i0c,
of body 10 extends (to the left in the drawing)
beyond strap 1. And the portion 100 of the
body, lying between straps fl and 12, is here
shown as provided with a longitudinal slit 13, for
purposes which will appear. The length of blank
body 10 corresponds to the length of the fin-

“ished socket including the solder cup, as will ap-

pear: and the transverse width dimension W of
the blank body corresponds generally to the cir-
cumferential dimension of the formed socket.
The length dimensions L of the straps Il and
12 is preferably substantially greater:than the
dimension W, for purposes which will also appear.
- Starting with such a blank as is shown in Fig.
1, the blank is rolled about a longitudinal axis,
using blank edge 20 as the starting edge. The
rolling is preferably done at such a diameter that
the resulting cylinder which is formed from hody
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{0 has a circumference substantially equal to the
dimension W and the starting edge 20 is prefer-
ably substantially abutted by the following edge
21 of the blank, This operation anq formation
is shown in Figs. 6 and 7, the resulting cylinder
being designated 22, a,nd the edges 20 and 21
shown in substantlally abutting relation. When
the blank is rolled in the manner just described,
a longitudinagl slit 28 is .formed at:the- -abutting
edges throughout those portions :of ‘the body
which correspond to the blank body portions 10a
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and 10b, and which body portions are designated

generally in Figs. 1 and 2 by numerals 25 A,a_,\n,d
26. It is however within the purview of-the in-

vention that edges 20 and 2 may. either be more 1

widely separated than is shown, or that -they

may overlap. The substantially abutting rela-’

tion is however preferred.

As the result of the foregoing descrx,be,d,ﬁrst'
portion of the rolling cperation, a simple cylin- °

der is formed:of -blank hody‘ 10, with straps.i4
and- #2-still, -at that- point in. the operation, -pro-
jeeting - tangentlally Tt e -rolling -is -then- eon=
tinued, with-the-result that the straps are rolled

in -spiral:-fermation -about:the cylinder -body,-in ¢

such a:formation as is-shown:in-Fig. 7. The sec-
tien -of Fig. 7 is ‘specifieally ‘taken -at the -indi-
cated-section line-1—1, but:Fig, 7 also-represents
as -well ‘a-section -on the line indicated at-5—S5;
atithe.stage of formation which has so-far-been
reaehed. It will-be-understood:that at this stage
of ‘formation, -body -portion -25,- which -is -shown
" in:the drawing:in:its:final form, is still-in tubular
or icylindric formation, sueh as ‘the tubular:for-
mation.shewn.in Fig.:6 for the .body portion :26.
In -other.words, a section.taken on line.4-4.of
Fig. 2 would, . at .this.stage of -formation,- appear
like Fig. 6.

In:Fig. "7 the. rolledrstrraps (i or 12), are. des-
ignated .by the .numeral 21, - As illustrated, the

the wall portions 22¢ which originally formed a
part of a completely tubular wall like that shown
at 22 in Fig, 6. ‘It will be noted that the effective
solder cup wall 31 is.imperforate because the
portion of the cylindric wall which contains the
slit 23 has not been utilized for forming the di-
rect solder cup wall.

By forming the solder cup in the manner ex-
plained «(instead of fer-instance, -forming it
merely. by. cutting:away.a portion-of the. eomplete
cylinder to form a cup) a closure wall is also
Hformed at 32, that wall portion forming a con-

tinuous wall connection between the concave cup
-wall-21and the convex wall of cylinder 22. Wall
32 thus forms.a ‘complete closure or stop wall

. :between the solder cup 25 and the pin-receiving

interior.of cylinder 22.

Consequently, in solder-

" ing-a wire or cable into the solder cup, it is im-
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length of the .strap.is sufficient that, in- ﬁnally ‘

rolled form, the strap extends one complete turn
about-cylinder.22.and then extends on, past-lead-
ing:.edges20,for asubstantial distance of overlap,
as:shown. ~This formation is:true-of:both.straps;
and:at ithe -instant. stage of formation, Fig, 7
representsithe formation of:the body -cylinder:22
and both the wound straps Il and 2. Fig.'5

shews :the final .form .of ;the completed socket,

amd also.shews,:at:28, ithe wound .formation . of
strap :il as it ;appears.at -the-instant stage .of
formation. -The blank slot :13, .appears:in .the
- formagtion . diametrally . opp051te -slit 23, .through-~
out tthe length -of : body portion 26, as-shown in
Figs.;3:and; 6.

:As further . refe“red to:later, ‘the. wound straps
may,.cor.-may not, -be ‘finally secured in their
wound,poesitions, - If:it is desired.to finally secure
them, they may be 80 secured :by -soldering or
brazing for instance at the points indicated 30 in
Figs.:5 and 7.

As before stated in the stage of formation
Whl(‘h ‘has .so far been described, :the section . of
body portion ; 25 -would now appear as-shown in
Fig. 8, except for-the, absence of slot.13; that is,
body portwn 52! .at the mstan,t of :simple tubu-

lar: sectlon\wrm a,* :.slit - (narrow or wide, or with i
an overlap) .at 23. ‘The final forming operation

is: that of formmg the solder cup.. .To.do that,
the tubular wall opposite. slit; 23 is depressed and
rever,sed in_sectional curvature to form the con-
cave solder- cup.wall 31 as. shown in Figs. 2,3 and

4, -As here .shown, the solder €up . may he .said :

to; be double-walled its inner. and effective wall
belng the wall 31, its.outer wall: bemg formed of
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possible to spill any solder into the pin receiv-
ing cylinder and no care need be exercised 1n that
matter.

The- body portlon demgnated 26 is-the portlon
which -receives ' the connector - pin; which - will
properly be of a diameter to ‘make- a-tight-sliding
fit in -portion 26. The slit at 23 and -slot -at 13
give portion 26 4 resilient expan51b111ty ‘to-make
a good-eontact-with the pin. threughout- a-large
proportion -of ‘the intereéngaging - surfaces. ‘The
resilient gctions -of the spirally. wound -straps 27
and 28 -also- give portion 26 ‘g resilient-expansi:
bility ‘and - therefore -also -are -conducive to #ood
contact of wide area. And-this action -may be
particularly effective -if the -end -edges of the
wound -straps -are -not. secured. “But- ‘even-if so
secured, there will usually ‘remain-in-the spiral
windings -a -certain-amount of resilient -internal
expansibility,. due to the fact-that the. spirals will
not -ordinarily be:wound in such - close ‘convolu~
tion contact that no resilient  expansibility -re-
mains. . But .even -though the spirally wound
straps be so secured that:there remains substan-
tially no .resilient expansmlhty in them, there is
still ‘resilient expansibilityin'‘the body: portlon 26
due to the .presence -of .slit 23 :and -slot 3. -As
shown in'Fig. 6a:more than:one-slot 13¢ may:be
provided. For .instance, instead -of the single
slot 13, two such slots 13¢ may -be -provided,
spaced equidistantly -with slit: 18- around cyhnder
22,

JAs shown in the.drawing,: 1t may be preferred
to ‘position :the end.strap. t2 ‘withits outer:longi-
tudinal .edge 12a ‘beyond. :the.;end #0c of blank
body :10. -This formation:results in.the wound
strap ‘27 projecting somewhat ‘beyond ‘the -end
22¢ of cylindric portmn 22 to form a gulde f()r
the entering pin. L .

We-claim: . . i

1.In electnc connector -sockets of the type
comprising-the. comblnatmn :0f a tubular.pin:re<
ceiving. -body :and :a conductor- -receiving -solder
cup formed as:an:integral extension. of ‘the body;
the imprevement which comprises -4 -solder cup
having a-double-wall of. arcuate. section,-the.outer
wall ‘being -an ‘extension -of ‘an’ :arcuate portion
of -the -tubular ‘body wall and the inner Jeup wall
being an-integral extension ‘of ‘the remaining .ar-
cuate-portion -of-the -tubular body wall but: rela—
tively. reversed in-curvature.

2.-In electric - connector :sockets of the type
comprising the combination-of.a tubular pin:re-
ceiving: hady and :a eonductor-receiving. :solder
cup:formed-gs-an:-integral -extension .of the body:.
the i 1provement -which ;comprises..a solder. . cup

_having.a double wall-of -arcuate, section,the:otiter
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wall bemg an. extenslon of :an: arcuate-portion of
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the tubular body wall and the inner cup wall
being an integral extension of the remaining ar-
cuate portion of the tubular body wall but rela-
tively reversed in curvature, the inner cup wall
being integral with the outer cup wall and in
direct contact with it.

3. An electric connector socket, comprising as
one integral unit a tubular body and a semi-tu-
bular conductor-receiving solder cup. extending
from one end of the tubular body, the cup being
of arcuate cross-section and double-walled, the
outer and inner cup walls being integral with
each other and with the body wall, and the outer
cup wall body wall being longitudinally slitted
with a continuous slit throughout their lengths.

4. An electric connector socket comprising as
one integral unit a tubular body and a semi-tu-
bular conductor-receiving solder cup extending
from one end of the tubular body, the cup being
of arcuate cross-section and double-walled, the
outer and inner cup walls being integral with
each other and with the body wall, and the outer
cup wall and body wall being longitudinally slit-
ted with a continuous slit throughout their
lengths, and a spirally wound strap extending
integrally from the tubular body wall at one edge
of the slit and surrounding the tubular wall.

5. An electric connector socket comprising as
one integral unit a tubular body and a semi-tu-
bular conductor-receiving solder cup extending
from one end of the tubular body, the cup being
of arcuate cross-section and double-walled, the
outer and inner cup walls being integral with
each other and with the body wall, and the outer
cup wall and body wall being longitudinally slit-
ted with a continuous slit throughout their
lengths, and a spirally wound strap extending
integrally from the tubular body wall at one edge
of the slit and surrounding a portion of the tu-
bular body wall adjacent its other end.

6. An electric connector socket comprising as
one integral unit a tubular body and a semi-tu-
bular conductor-receiving solder cup extending
from one end of the tubular body, the cup being
of arcuate cross-section and double-walled, the
outer and inner cup walls being integral with
each other and with the body wall, and the oufer
cup wall and body wall being longitudinally slit-
ted with a continuous slit throughout their
lengths, and a spirally wound strap extending
‘integrally from the tubular body wall at one edge
of the slit and surrounding a portion of the tubu-
lar body wall adjacent the cup.

7. An electric connector socket, comprising as
one integral unit a tubular body and a semi-tu-
bular conductor-receiving solder cup extending
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from one end of the tubular body, the cup being
of arcuate cross-section and double-walled, the
outer and inner cup walls being integral with
each other and with the body wall, and the
outer cup wall and body wall being longitudi-
nally slitted with a continuous slit throughout
their lengths, and two spirally wound straps ex-
tending integrally from the tubular body wall at
one edge of the slit and, respectively, surround-
ing portions of the tubular wall adjacent the
cup and adjacent the opposite body end.

‘8. An electric connector socket, comprising as
one integral unit a tubular body and a semi-tu-
bular conductor-receiving solder cup extending
from one end of the tubular body, the cup being
of arcuate cross-section and double-walled, the
outer and inner cup walls being integral with
each other and with the body wall, the outer cup
wall and body wall being longitudinally slitted
with a continuous slit throughout their lengths,
and the body wall having at least one other lon-
gitudinally extending wall slit spaced circumfer-
entially from the first mentioned slit.

9. An electric connector socket, comprising as
one integral unit a tubular body and a semi-tu-
bular conductor-receiving solder cup extending
from one end of the tubular body, the cup being
of arcuate cross-section and double-walled, the
outer and inner cup walls being integral with
each other and with the body wall, and the outer
cup wall and body wall being longitudinally slit-
ted with a continuous slit throughout their
lengths, and two spirally wound straps extending
integrally from the tubular body wall at one edge’
of the slit and respectively, surrounding portions
of the tubular wall adjacent the cup and adja-
cent the opposite body end, and the body wall
having ancther wall slit extending longitudinally
between the two wall-surrounding straps and
spaced circumferentially from the first mentioned
slit.

10. In electric connector sockets of the type
comprising a tubular pin-receiving body, the im-
provement which comprises that the tubular body
wall has a longitudinal slit extending throughout
its length, and two spirally wound straps extend-
ing integrally from the tubular body wall at.one
edge of the slit and, respectively, surrounding
portions of the tubular wall adjacent the two
body ends, and the body having also at least one
other longitudinal wall slit extending between
the two wall-surrounding straps and circumfer-
entially spaced from the first mentioned slit.
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