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This invention relates to socket structures for use with
devices having contact prongs, and, more particularly,
to tube sockets for electron tubes of small dimensions,
such as for so-called subminiature tubes.

One common form of conventional tube socket com-
prised a socket body of molded insulating material having
a plurality of prong-receiving bores formed therein corre-
sponding in number to the contact prongs or pins of the
tube. A contact member generally formed of spring
metal was held in each of said bores and was so con-
structed and arranged as to frictionally grip the prong
or pin of the tube, thereby not only providing electrical
connection of low resistance between the prong and the
contact member but also holding the tube against acci-
dental displacement.

While conventional tube sockets of the described gen-
eral type have been satisfactory for standard size tubes,
they had serious deficiencies when it was attempted to
adapt their structural organization for miniature and sub-
miniature tubes. In that case, it was necessary to pro-
portionately reduce the dimensions of all socket com-
ponents, making it impossible to accommodate contact
members or springs having sufficient compliance to assure
good electrical contact. Therefore, commercially avail-
able tube sockets for subminiature tubes had several
recognized deficiencies, the principal ones being high and
erratic contact resistance and poor tube retention char-
acteristics. Although various suggestions and proposals
were made to provide a satisfactory tube socket for sub-
miniature tubes, none of these suggestions and proposals
was completely satisfactory and successful on a practical
and industrial scale. '

It has been discovered that the outstanding problem
may be solved in a remarkably simple manner.

It is an object of the present invention to improve
tube sockets for electron tubes of small dimensions, such
as -for subminiature tubes.

It is another object of the present invention to provide
a novel tube socket, particularly suitable for subminia-
ture tubes in printed circuit applications, having improved
electrical and mechanical characteristics.

It is a further object of the invention to provide a
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novel and improved tube socket for button base and flat- '

press subminiature tubes which is simple in structure, has
low contact resistance and good tube retention charac-
teristics, and which may be readily manufactured on a
quantity production scale at a low cost.

Other and fuither objects and advantages of the present
invention will become apparent from the following de-
scription, taken in conjunction with the accompanying
drawing, in which: , ‘

Fig. 1 is a top elevational view of a tube socket for
eight-pin, button base, subminiature tubes embodying the
principles of the present invention;

- Fig. 2 is a section, having parts in elevation, taken on
line 2—2 of Fig. 1; . s i
..Fig.. 3 is.a. perspective view of .one:.of -the -contact
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members used in combination with the tube socket shown
in Figs. 1 and 2; and _ ‘

Fig. 4 is a sectional view similar to Fig. 2, but some-
what fragmentary in character, illustrating the tube socket
of the invention in its operative position in which the
tube pins or prongs are resiliently gripped by appropriate-
1y constructed and arranged portions of the contact
member. ‘

Referring now more particularly to the drawing, illus-
trating a preferred embodiment of the invention, refer-
ence numeral 10 denotes a generally cylindrical socket
body formed of a suitable insulating material, for ex-
ample, by molding, and having a central aperture 11 ex-
tending therethrough for accommodating a rivet or other
fastening element whereby the socket body may be secured
to a supporting member. A plurality of prong-receiving
cavities 12 are circumferentially arranged in the socket
body and extend from one face of the body a substantial
distance toward the other face of said body. Cavities 12
are formed in a T-shaped configuration, with the vertical
portion 13 of the T extending radially of the socket body
and with the transverse portion 14 of the T extending
perpendicularly to the radii of a circle concentrically in-
scribed on the said body. A restricted passage 15 ex-
tends from the bottom of each cavity to the other or
bottom face 16 of the socket body, the object of which
will appear as the description proceeds. As it will be
best observed in Fig. 2, the portion 14 of each cavity 12
ends at a slightly higher level than the portion 13 there-
of and the lower portion of the socket body is formed
with a smaller diameter than its upper portion, thereby
defining a circumferential ledge 17. It will be further
noted that portion 14 of the cavities and the entrance to
restricted passages 15 are formed with sloped surfaces 18
and 19, respectively, to facilitate the insertion of the
terminal portion of a contact member therein. A flat sur-
face 20 and a V notch 21 are formed in the upper por-
tion of the socket body whereby the socket can be proper-
1y oriented with respect to component placement devices
in an automatic assembly line. A plurality of bosses 22
are integrally formed with the bottom surface of the
socket body to space the said body from a supporting
member or panel upon which the socket is secured.

A contact member generally denoted by numeral 23
is provided in each cavity 12 and is integrally formed of
a single piece or strip of spring metal by a plurality of
bending operations. As best shown in Fig. 3, this con-
tact member comprises a first portion or leg 24 extending
downwardly to an inversion point or heel 25, where it
reverses its direction and extends upwardly as a second
portion or leg 26 up to a second bend 27, from where
it extends again downwardly as a third portion or leg 28.
Tt will be further noted that the upper portion 29 of the
leg 28 is considerably wider than its lower portion 30,
which extends beyond the socket body and constitutes an
electrical terminal or lug to which a conductor, such as a
portion of a printed circuit, may be secured by soldering
or in any other appropriate manner. Leg 28 is slightly
bent along a form line 31 to insure that its upper portion
29 is biased against the innermost wall 32 of the trans-
verse portion 14 of the T shaped cavity. This biasing
effect insures a certain minimum amount of deflection of
the leg portion 29 which otherwise would not be provided
because of tolerances and occasional excessive stressing
in assembly. A lug or ear 33 is struck up from the wider
portion 29 of the contact member, the function of which
will appear presently. ’

Portions 24 and 26 of the contact member are bowed
toward each other in a bi-convex configuration to consti-
tute guide and gripping means for a tube pin or prong in-
serted therebetween and have approximately the same
width as the radially extending portion. 13 of cavity 12 in



2,882,512

.3

which they are housed. Portlons 26 and 29 of the said
contact member, on the other hand, are bent in a plan—
convex configuration and provide spring energy storage
means by elastic deformatlon thereof, this being facili-
tated by the fact that inner cncumferentlal wall 18 of
cavity 12 is spaced at a substantial dlstance from the por-
tion 29 of the contact member. The said portron 29 has
a width which is approximately the same as that of trans-
verse portion 14 of the cavity.

In assembling the tube socket of: the 1nventlon, the
terminal end 30 of each contact member is inserted
through restricted passage 15 of the correspondlng cavity
12 and the contact member is pushed in as far as possible.
This operation is greatly facxhtated by sloping surfaces
18 and 19, along which the said termmal end may slide.
Lug 33 of the contact member Wlll then snap beneath
ledge 17 of the socket body so that the said member will
be securely retained as a rcsult of the spring relatlonshlp
between heel 25 and lug 33 of the ‘contact member.

Upon insertion of a tube i in the socket (Fig. 4), pin or
prong 34 of the tiube will be guided by convex portions 24
and 26 of the contact meinber into a position where two
sides of the prong will be eripped over a relatively large
contact area, thus assuring reliable contact of low electri-
cal resistance. A considerable amount of spring energy
will be stored up by resrhent deformation of all three por-
tions or legs of the contact member, of which 24 will be
shohtly flattened and portions 26 and 29 will be bent away
from the prong in the operative position of the socket,
thus assuring low contact reststance and good tube reten-
tion characteristics.

It w1ll be noted that the principles of the present in-
vention provrde various 1mportant advantages To men-
tion only the most important omes, the snap-in arrange-
ment of the contact member permits the use of a h1gh~
strength preclpltatron-hardened beryllium-copper spring,
whereas conventional tube sockets had to use inferior
spring material in order to be able to form, clinch or stake
the contact member in place Upon tube lead or prong
insertion, spring energy is stored not only in both of the
sprm0 portions (24, 26) contacting the lead or prong, but
also in the portion (29) apart from the lead. The su-
perior performance of the unit of the invention over those
now on the market is to a large extent due to the high com-
pliance of the contact member, its greater effective spring
volume and the possibility of using a superior spring ma-
terial. The monoblock construction of the socket body
is free of moisture traps, and in mounting the socket on
a panel or chassis, bosses 22 slightly elevate the body to
permit evaporation of condensate between body and
chassis. Sturdy mounting is effected by means of a rivet
through center aperture 11 of the socket body and through
a corresponding aperture in the supporting panel or
chassis (not shown) having properly -aligned openings
through which terminal lugs 30 of the socket may. extend.
The rivet, in addition to its function as a fastening ele-
ment, also serves as a shield interposed between the sev-
eral contact members and the tube prongs. Soldered con-
nections to the terminal lugs, which, particularly in the
case of printed circuit applications, may be both above
and below the panel, are not endangered during insertion
or removal of the tube, since the insertion forces are op-
posed at the bottom of the contact member cavity and
the withdrawal forces. are opposed at ledge 17 of the
socket body mating with retention lug 33. The terminals
deﬁne a circle of considerably larger diameter than that
of the circle defined by the tube leads or pins, which is an
1mportant advantage when the socket of the invention is
used in automatic circuit ' assembly, operatlons in that it
permits large, widely spaced printed circuit terminations.
. Although the principles of the present invention have
been disclosed as applied to a tube socket for subminia-
ture tubes havmg a circular array. of leads or pins, they
are applrcable with equal or. srrmlar results to. “m lme”
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devices having prongs, such as connectors, vibrators, ca-
pacitors, Telays, transistors, and the Tik&. All"6f these
variations and modifications are considered to be within
the true spirit and scope of the present invention, as dis-
closed in the foregoing description and defined by the ap-
pended claims.

I claim:

1. In a socket structure for us¢ with a device having
contact prongs, the combination which comprises a socket
body of insulating material havmg a plurahty of prong-
receiving bores extendmg from ofie face for a substantial
distance into the socket body, the innermost strface of
each bore being radially equidistant from the axis of said
body and the outermost surface of each bore béing up-
wardly sloped away from said axi§; a'réstricted passage
extending from the bottom of each bore to the other face
of said body, and an elongated contact member integrally
formed of spring metal strip in each of said bares having
a first downwardly extendmg portio 'a‘second upwardly
extendmg portion, and a thifd down rdly. extendmg por-~
tion protruding through said’ restncted passage and gon-
stituting a terminal at its end, said ﬁrst and’ second por-
tions being bowed towards each other into substantxally
contactmg br-convex relatlon and berng adapted to fric-
tionally. grip a contact prong 1nserted therebetween said
first portion bemg normally biased at its free end into
contact with said innermost surface of the bore, and said
third portxon bemg norma.lly biased away from the outer-
most surface of ‘the bore whereby. upon insertion of
contact prong between sald bowe ﬁrst and second pord

with said upwardly sloping surface of the bore thus stor-
ing substantral amounts of sprmg energy in all three por-
tions of said contact member

2. In a socket structure for use with a device having
contact prongs, the combination which comprxses an in-
sulatrve socket body havmg a plurahty of prong-receiving
cavities extendmg from one face thereof for a substantial
distance, the innermost surface of each cavity being radi-
ally equldlstant from the axis of satd body and the outer~
most surface of each cavrty bemg upwardly sloped away
from said ax1s, a restrrcted passage extending from the
bottom of each cav1ty to the ather face of said body, and
an mtegral contact member of spring metal strip in each
of said cavities bent mto a double hairpin shape to define
three legs of whlch the ﬁrst two are bowed towards each
other into substantlally contactmg br-convex relation and
conmstitute frictional gripping means for ‘an interposed
prong, and the last on¢ extending through said passage-
way constrtutes termmal means, said terminal means hav-
inga Iug struck out therefrom adaptcd to engage a ledge
of the socket body and to retain said contact member in
the ‘cavity as a result of the : spring relationship bétween
the bend intermediate to the first two leégs of the contact
membér and the said lug, sald ﬁrst leg being normally
biased at its free end into contact with said innermost
surface of the cavity, and ‘said third leg being normally
biased away from the outermost surface of the cavity
wheleby upon xnsertlon of a contact prong between said
bowed first and second legs, said first and sccond legs will
be somewhat flattened and said third leg will ‘be dxsplaced
into ‘contact thh said upward]y sfopmg surface of the
cav1ty thus storing substantial amounts’ of sprlng cnergy
in all three legs of said contact member.

3. In a tube sockét, the combmatxon ‘which comprises:
an insulative socket body havmg a plurahty of prong-
receiving cavities arranged in a ¢ircle and extendlng from
one face of said body for a substantial distance, the ifiner-

‘most surface of each’ cavrty “béing radlally equidistant

from the axis of said body and the oufermost surface of
each cavity being upwardly sloped away from said axis,
a restricted passdge éxtending ‘froi the bottom of each
cavity to the other face of said body, 4nd am- 1ntegra1
contact member-in-each of 'said ¢avities ‘bent froin -spring
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metal strip into a double hairpin shape to define three
legs of which the first and second are bowed towards each
other intc substantially contacting bi-convex relation to
constitute converging guide and frictional gripping means
for an interposed tube prong, and the third one extending
through said passageway constitutes terminal means, said
first leg being normally biased at its free end into contact
with said innermost surface of the cavity, and said third
leg being normally biased away from the outermost sur-
face of the cavity whereby upon insertion of a contact
prong between said bowed first and second legs, said first
and second legs will be somewhat flattened and said third
leg will be displaced into contact with said upwardly
sloping surface of the cavity thus storing substantial
amounts of spring energy in all three legs of said contact
member,

4. In a tube socket, the combination which comprises
a cylindrical insulative socket body having a plurality of
T-shaped prong-receiving cavities arranged in a circle in
radial direction and extending from one face of said body
for a substantial distance, the innermost surface of each
cavity being radially equidistant from the axis of said
body and the outermost surface of each cavity consti-
tuting the transverse portion of the T being upwardly
sloped away from said axis, a restricted passage extend-
ing from the bottom of each cavity to the other face of
said body, and an integral contact member in each of
said cavities bent from spring metal strip into a double
hairpin shape to define three legs of which the first and
second are bowed towards each other into substantially
contacting bi-convex relation to constitute converging
guide and frictional gripping means for an interposed
tube prong, and the third one extending through said
passageway constitutes terminal means, the first and sec-
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ond legs of the contact member being held in and having
substantially the same width as that of the radially ex-
tending portion of said T-shaped cavity and the third leg
of the contact member having an upper portion being
held in and having the same width as that of the trans-
versely extending portion of said T-shaped cavity, said
first leg being normally biased at its free end into contact
with said innermost surface of the cavity, and said third
leg being normally biased away from the outermost sur-
face of the cavity whereby upon insertion of a contact
prong between said bowed first and second legs, said first
and second legs will be somewhat flattened and said third
leg will be displaced into contact with said upwardly
sloping surface of the cavity thus storing substantial
amounts of spring energy in all three legs of said contact
member.

5. The socket structure as set forth in claim 4 wherein
the upper portion of the third leg of the contact members
is slightly bent along a transverse form line to bias the
same against the innermost wall of the corresponding
cavity portion.

References Cited in the file of this patent
UNITED STATES PATENTS

1,816,847 Hausmann aeeee e Aug. 4, 1931
2,059,077 Alden Oct. 27, 1936
2,087,784 Schmitt e July 20, 1937
2,259,207 Hunt Oct 14, 1941
2,274,089 O'Brien e Feb. 24, 1942
2,275,484 Alden Mar. 10, 1942
2,519,121 Del Camp v Aug, 15, 1950
2,536,652 Metcalfe e Jan. 2, 1951
2,683,259 Lowther July 6, 1954




