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This invention relates to a tube socket assembly, and
-more particularly to an assembly of such type adapted
“for use with a shield-equipped tube as, for example,-a
tube having a metal envélope which- serves- as:the tube
“shield.

. Although the tube socket assembly may-be used with
tubes of varicus types.and sizes; the particalar exemplifi-
cation considered in detail herein is adapted for-use with

~stub-miniature -tubes having a metal envelope adapted: to
function - as the- shielding component: as-well as-an en-
closure for the elements of the tube. Since ‘the tube is
quite small, ‘the prongs projecting -therefrom-are- neces-
sarily delicate -and care. must be taken to properly-orient
“the several” prongs with respect to the contact openings
therefor during mounting of the tube inthe socket so-as
to-prevent - damage to-the prongs. In order to:enforce
proper alignment - of the- fube- with-the- socket, the tube
envelope is -equipped with -indexing or -polarizing ears
that prevent insertion of the prongs-into ‘the socket open-
ings except when-the- prongs are properly-aligned with
~the-respective- openings.

An- object of -the preseat invention is to provide a tube
socket -assembly that utilizes-the-indexing or-polarizing

~ears -as a-means-for grounding the envelope of such tube.
Another object is in the provision of a socket assembly
comprising-a- socket-body having contact-equipped open-
~ings-therein and a-conductive mounting member- fixedly
~related with respect to the socket  body-for securing the
-sdcket assembly to-a chassis; and-in Wwhich the meunting
-member-is provided with greunding elements respectively
- engageable with the indexing ears of such tube-envelepe
to-automatically -ground the same to.such chassis through
the: mounting: memmber when the ‘tube. is mounied-in-the
=socket assembly.

Still. another obiect .is that .of providing a.socket- as-
sembly in which the -face of ‘the. socket bedy is aligned
with the surface of the chassis when the mounting mem-
ber is: secured to.the chassis,-and in which. such. align-

- ment protects the tube {(and especially -the prongs there-
of) during insertion of the prongs into’the socket open-
ings, and more especially. just prior.to such.insertion, by
preventing cocking or tipping of the tube which otherwise
would -occur ‘if the indexing. ears:were respectively:.dis-

- posed above the chassis and socket and pressed down-
wardly into engagement therewith. since stich location. of

- the tube would then position: at least some of the tube
prongs .adjacent. and in engagement with either. the peri-

- metric edge portion of the socket.assembiy-or surround-
ing edge of the chassis, with the likelihood of damage oc-
curring to the prongs.

A further object of the invention is to provide a.socket
..assembly having a plurality of contact-equipped openings
" in the socket body thereof, and in.which such openings

are oriented in an irregular configuration such that. ini-
tially all of the prongs of the tube simultaneously en-

_ gage the rear edge portions of the respective openings and
are cammed or guided by the contacts therein during

- further insertion of the prongs.toward the forward edge
portions of the openings so as to assure a good frictional
and- electrical engagement of -the prongs with-the con-
tacts. Additional objects-and advantages- of the -inven-

-~ tion will become- apparent -as-the specification- proceeds.

An embodiment of the invention  is:illustrated -in-the
.accompanying drawing, in which—
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FIGURE 1 is a side-view in elevation of-a socket as-
sembly embodying the invention, shown mounted in a
chassis and with-a tube positioned in the assembly; FIG-
URE 2 -is-a- perspective -view of the-tube; FIGURE 3-is

-a -bottom plan view of the-tube taken -generally along
“the line 3—3-of FIGURE 2; FIGURE 4 is-a-perspective
view of the socket assembly prior to the mounting thereof
in a-chassis; FIGURE 5 is a side view in-elevation of the
socket -assembly -as illustrated ~in : FIGURE ' 4,- and 'in
-which- a -portien -of the structure is broken away- and: is
-shown in-section; FIGURE 6is a-top plan-view- of the
sccket-assembly-taken-along the line:6—6 of FIGURE-5;
“FIGURE 7 is a bottom-plan-view of the socket assembly
taken-along the -line 77 of FIGURE 35;-FIGURE8 is
-an enlarged, vertical sectional view-of-a contact-equipped
opening- in-the socket; and is taken along the line 8-<8
of FIGURE- 6;-FIGURE 9 is an enlarged, vertical -sec-
tional view taken along the line 9—9 of FIGURE 8; and
“FIGURE 10 is an-enlarged, fragmentary sectional view
illustrating- ore- of-the indexing-ears in-engagement ‘with
-the-grounding ‘element therefor.

Considering. now the structural composition in ‘detail,
-ithe tube-is:denoted with the-numeral 19, the socket:as-
sembly with the numeral 11 and the chassis with ‘the
~pumeral-12. “The specific tube-shown is of the sub-min-
iature type, and is equipped-with- a metal envelope: 13
~having an-enlarged -anaular base 14 provided with de-
pending ears-15 and 16 diameirically-oriented along the
-base 14, - The envelope 13 encloses the various elements
-of the tube and also-serves-as the:tube shield-for ground-
ing:-both -electrostatic-and -eleciromagnetic fields. +The
- ears: 15 -and 16.serve as -indexing-or polarizing elements,
and in-this respect the ear 16 has a greaier arcuate width
than the ear 13, and the specific reason therefor will be

5~ described--hereinafter. ~The tube is-also-provided -with

a plurality -of proengs or pins connected-with. the tube
components - disposed - within the envelope 13, -and:for
- identification: the pins are -respectively designated with
the numerals 17:through 21.
“The-socket-assembly %1 includes a socket body 22, a
~meunting ring or-mounting member 23 and. a plurality
of contacts (one for each of the prongs 17:through 21),
~and such contacts are denoted as 24 through 28. : In the
-form shown, the socket body 22.is a casting formed . of
-insulating material,- and- is -provided with.a plurality. of
openings: - therein respectively receiving the .contacts: 24
through: 28. “The contact openings. are:denoted with: the
~numerals 29 through:33, and FIGURES 8- and:§  -best
illustrate : the structural features of the contacts and the
positioning ‘thereof within the openings therefor.
“Referring. to FIGURES 7 through 9 in particular, it
-will be apparent that each of the:contacts extends sub-
stantially from the face 34 of the socket body 22 to the
bottom -surface 35 - thereof,: and- is equipped. with a tail
-projecting beyond the socket body that is preferably pro-
-vided with- an opening ‘therein. to facilitate..connection
-of aconductor thereto. Each of-the openings has a re-
stricted portien adjacent the lower surface 35 of the socket
-body dimensioned to- permit. passage of the contact tail
‘therethrough, and the tail - may then be.twisted (as seen
in FIGURE 7). to. prevent inadvertent withdrawal .of each
contact -from: the opening therefor. - Movement. of -the
contact.downwardly is prevented by abutment of the lower
- surface 36 .of the - opening. with ears: 37 -and 38 which
extend laterally'-from :the plane -of the -contact. - It will
-be -noted: that -each-.of the contacts- has -an-angularly
--oriented neck 39 which inclines upwardly .and toward-the
~rear-edge 40 of the -opening. - Extending forwardly from
:the upper-end.of 'the neck -39 are a pair of- spaced -legs
+41.and 42, and.such legs.are -equipped with- depending
< portions extending generally :along the neck:39 and con-
-.verge at:the lower .end portions thereof to form -gripping
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segments 43 and 44-adapted to frictionally  engage and
thereby establish -a'.good electrical connection with. a
prong of the tube 18, as shown in FIGURE 8.

It ‘will be noted that the openings 29 through 33 are
disposed in an irregular pattern or-are in a nonsymmetri-
cal orientation with respect to the center of the socket
body 22, and further with respect to the locations of the
rear-edge 49 of each opening.. Consequently, the same
irregular orientation is. imposed on the contacts which
are. respectively. disposed in the openings.. ‘The' orienta-
tion is such that when the prongs 17 through 21 of the
tube. are aligned- with ‘the respective: openings-and.con-
tacts therein, movement of the tube toward the face 34
of the socket body to insert the prongs into the contact
openings effects a’simultaneous engagement. of each of
the prongs with the angularly disposed necks 39 of the
contacts therefor, whereupon such necks are effective ‘to
cam or guide the pins forwardly -and into: engagement
with the friction segments 43 and 44 of the contact legs.
This arrangement not only assures-a good electrical con-
nection - of the prongs with. the “contacts- therefor,. but
protects the delicate prongs from damage by preventing
insertion thereof between™the contact and rear €dge 46
of the contact opening. - Such  improper movement: of
the prongs into the openings has been‘a problem hereto-
fore and has. resulted in considerable damage to: the tube
prongs.

The ring or mounting member: 23 is equipped with a
laterally extending -annular flange 45 that may be slightly
arcuate in cross section.to. increase the strength thereof,
and such “flange is adapted to rest upon and. tightly en-
gage an upper surface of the chassis 12 when the contact
assembly is inserted through-an opening 46 in the chassis.
The mounting member ‘is' also provided with:a pair. of
ears 47 and 48 ‘depending-from the flange 45 at opposed
points therealong, and these ears are-adapted to be turned
laterally (as shown in FIGURE 1) to grip the under-
surface of the chassis 12.. Thus, the socket-assembly is
anchored to the chassis 12 in the opening 46 thereof by
engagement of the flange 45 with the upper surface of
the chassis and engagement of the laterally. turned ears
47 and 48 with the undersurface of the chassis.” It will
be apparent that the chassis along-the opening-46 is pro-
vided ‘with recesses 49 and -5¢ adapted to'accommodate
the ears 47 and 48.

The mounting member 23-is ring-shaped as indicated,
and is adapted to have the socket body 22 inserted there-
into.. The 'socket is constrained in position within the
mounting member by engagement of the lower edge 51

thereof with the upper surface of a laterally extending :

annular shoulder 52 defined about the socket body, and
by laterally turned ears 53 and .54 provided by the mount-
ing member and which engage the undersurface of the
shoulder 52 (see FIGURES 4 and 5).- It will be evi-

dent that -the ears 53 and 54 are located along opposite

sides -of ‘the ' mounting -member -and: that the shoulder
52 will have tecesses- 55 and- 56 cut therein to respec-
tively accommodate: the ears. It should be noted that
the ‘dimensional relationship of ‘the ‘socket body 22 :and
mounting member 23 is such that the face 34 of the
body-is in substantial alignment with the ‘edge portion
of the flange 45 which engages the upper surface of the
chassis 12, Therefore, the face 34 of the socket body
is in substantial alignment with the upper surface of the
chassis. 12, and in effect forms a:continuation thereof.
This relationship is important in that it facilitates proper
insertion. of the tube prongs into the contact openings
without the occurrence of damage to the prongs.

The socket body 22 has -a stepped configuration ad-

jacent the upper ‘end portion thereof defined by an-out- 7

wardly extending “annular shoulder: 57 and by the. an-
nular shoulder: ‘52 which is disposedtherebelow.  The
Jower “shoulder 52-is" contiguous -with" the shoulder ‘57
and has a greater diameter so that it projects outwardly
thezebeyond. - These two shoulders have diametrically.op-
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posed recesses thereinn: adapied to pass the indexing ears
15 and 16 therethrough when the tube 18 is mounted
in the socket assemibly. - Such recesses are best seen in
FIGURES 4, 6 and. 7 and are designated with the nu-
merals. 58 and-59; which respectively ‘correspond to-the
ears 15 and 16. The recesses in conjunction with the
mounting member 23 define channels through -which the
indexing ears: must:"pass as the prongs ‘of the tube 10
are inserted into-the ‘contact openings of the socket body,
It will be seen, with particular reference to FIGURE 5,
that the upper surface of the shoulder 57 is spaced slighily
below: the face 34 :of the socket body, and:therefore
an. arcuate groove 6¢.is defined between :the mounting
member and- that portion of the sccket body disposed
above the shoulder 57. - The recesses or channels 58 and
59 terminate at the. upper ends thereof in-the groove 66.
The mournting member is:also: provided with a pair of re-
silient.or spring-like grounding-elements 61 and-62 whicli
extend along the channels 58 and 39 in respective align-
ment therewith, and- frictionally grip the indexing ears
15 and 16 of the tube 1¢ when it is'mounted in the socket;
as shown in FIGURE 1.

The socket-body 22-and mounting meniber 23 -are as:
sembled.in accordance with the prior description by tele-
scoping the body 22 upwardly into-the mounting mems-
ber-until the lower ‘edge 51: thereof abuts the upper sur=
face of the shoulder 52. Thereafter, the locking ears:53
and: 54 are turned laterally to secure the-mounting mem-
ber to-the socket body. - The thus assembled socket struc-
ture-is mounted -in the chassis 12 by ‘passing the assem-
bly ‘downwardly- through - the opening 56 -in the chassis
until the flange 45 of the mounting member abuts” the
upper surface of the chassis. - Thereafter, the locking ears
47 and 48 are turned laterally to engage'the undersurface
of the chassis, and the socket assembly is then constrained
in position.

To mount the tube 10 in the socket assembly, the index-
ing ears 15 and 16 are moved into-adjacency with the face
34 of the socket body, are shifted into alignment with the
groove 60 and are inserted thereinto. - The tube 1§ can
now- be rotated with respect to the socket ‘assembly be-
cause the prongs 17 through 21 of the tube terminate
above the lower edges of the indexing ears by an amount
that spaces the prongs slightly from the face of the
socket body when the indexing ears are located within the
groove 69 in engagement with the upper surface of the
body shoulder. 87.  Since the indexing éars 15 and 16
have different arcuate:widths, and because the récesses
or channels 58 and 59 are respectively dimensioned so as
to- accommodate the eats, the tube .is rotated until. the
indexing ears 15 and 16 respectively align with the chan-
nels 58 - and 59; and when such alignment occurs, the
tube can be moved downwardly so as to insert the prongs
thereof in the contact openings of the socket body.

Such* downward movement - passes- the .indexing- ears
through the channels 58 and 59 where they are resiliently
engaged by the spring-like grounding elemeénts 61 and 62
which are-integral with the mounting miember 23. ' Thus,
the metal shield or envelope: 13 ‘of the tube is groundsd
through the indexing ears 15 and 16, resilient elements
61 and 62, and flange 45 and locking ears 47 and 48
of the mounting member which engage. the chassis. 12, It
will be evident that the mounting member 23 is formed of
metal or other conductive -material, and that in the
specific form shown the chassis 12 is metal. It will be ap-
parent that the same result can be obtained in conmjunction
with a printed wire board or panel if either the flange 45
or ears. 47 and 48 are brought into engagement with the
appropriate ground conductor of the panel.

The prongs-of the tube are further protected against
damage by the’ orientation of the openings 29 -through
33 and by the" configuration of the cotact elements re-
spectively mounted therein.. ‘The contacts prevent inset=
tion-of the prongs-into openings that otherwise are de-
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fined occasionally between the upper ends of the contacts
and rear edges of the openings therefor, and an initial and
simultaneous engagement of all of the prongs with the
angularly disposed necks of the contacts occurs. Conse-
quently, the prongs are urged forwardly toward the center
of the openings as the prongs are further inserted there-
into, which guides such prongs away from the edges of
the openings and into firm frictional engagement with the
legs of the respective contacts so that a good electrical
connection is defined therewith.

An additional protection is afforded for the prongs of
the tube by the planar alignment of the face 34 of the

socket body with the upper surface of the chassis 12.

More particularly, if in attempting to mount the tube in
the socket the tube is not in proper alignment therewith,
but rather one of the indexing ears is disposed above
the face of the socket body and the other indexing ear
above the chassis, downward movement of the tube toward
the socket and chassis will bring the prongs of the tube
into adjacency with the perimetric edge portion of the
socket and surrounding edge portion of the chassis. If the
face of the socket were oriented either above or below the
upper surface of the chassis, the tube would necessarily
assume a cocked or angular position for in such event
the lower edge of one of the indexing ears would be
located either above or below the edge of the other.
Considering the situation where the face of the tube is
above the chassis, such angular disposition of the tube
would bring the prongs thereof into engagement with
the perimetric edge portions of the socket, and because of
the delicacy of such prongs they could be damaged there-
by. On the other hand, if the surface of the socket body
were disposed below the chassis, the angular disposition of
the tube would bring the prongs thereof into engagement
with the surrounding edge portion of the chassis; and
again, the tube prongs could be damaged. Such con-
tingencies are avoided in the present case because of the
planar alignment of the face 34 of the socket body with
the upper surface of the chassis since this prevents cocking
of the tube. Tt should be noted that the tube prongs
are slightly shorter than the indexing ears 15 and 16, and
a clearance is thereby provided between the mounting
ring 23 and prongs under the circumstances described.

While in the foregoing specification an embodiment of
the invention has been set forth in considerable detail for
purposes of making an adequate disclosure thereof, it will
be apparent to those skilled in the art that mumerous
changes may be made in such details without departing
from the spirit and principles of the invention.

T claim:

1. In combination with a chassis having top and bottom
surfaces and a- socket-receiving opening therethrough,
a socket assembly comprising a socket body of insulating
material provided with a plurality of contact-equipped
openings for receiving the pins of a tube therein, and a
mounting member having a generally annular ring por-
tion circumjacent said socket body and equipped with a
laterally extending flange disposed in overlying engage-
ment with the marginal edges of said top surface sur-
rounding said socket-receiving opening, said socket body
being provided with an outwardly extending shoulder in
engagement with said ring portion to positively locate
the upper face of said socket body relative to said flange
so as to provide a planar alignment of the upper face of
said socket body with the top surface of said chassis, said
mounting member being provided with bendable ears
interlockingly engaging said socket body to anchor said

_ring ‘portion in engagement with said shoulder, said

mounting member being equipped with fastener elements
in engagement with the bottom surface of said chassis
whereby said flange and fastener elements fixedly relate
said socket assembly with said chassis. :

2. In combination with a chassis having top and bottom
surfaces and a socket-receiving opening therethrough, a
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tube socket assembly comprising a socket body of in-
sulating material provided with a plurality of contact-
equipped openings for receiving the prongs of a tube
therein, said socket body being provided intermediate the
top and bottom surfaces thereof with a laterally extend-
ing shoulder, a mounting member fixedly assembled with
said socket body and being provided with a laterally ex-
tending flange disposed in overlying relation with the
marginal edge portion of said top surface surrounding
said socket-receiving opening, and fastener elements pro-
vided by said mounting member in engagement with the
bottom surface of said chassis whereby said mounting
member and socket body are constrained within said
socket-receiving opening by said flange and fastener ele-
ments, said mounting member being positioned in en-
gagement with said shoulder of said socket body to posi-
tively locate said socket body with respect to said mounting
member to align the upper surface of said socket body
with said top surface of said chassis and with the portions
of said flange in overlying engagement therewith.

3. The combination of claim 2 in which said mounting
member is equipped with locking ears in engagement with
said socket body and together with said shoulder effects
the aforesaid fixed relation of said socket body and
mounting member.

4. In combination, a conductive chassis having top and
bottom surfaces and a socket-receiving opening there-
through, and a socket assembly adapted for use with a
tube having a conductive shell equipped with a pair of
indexing ears, said socket assembly comprising a socket
body of insulating material provided with a plurality of
contact-equipped openings for respectively receiving the
prongs of such tube therein, said socket body having
upper and lower faces, said socket body being equipped
with an outwardly extending shoulder- intermediate the
upper and lower faces thereof, a conductive mounting
member fixedly assembled with said socket body and
equipped with fasteners in engagement with said chassis
to secure said mounting member and socket body thereto
and including a laterally extending flange in overlying
engagement with the marginal edge portions of said top
surface surrounding said socket-receiving opening, said
socket assembly being provided with a pair of channels
therein for respectively receiving such indexing ears to
properly orient such tube with respect to said socket body,
and a pair of resilient grounding elements provided by
said mounting member in respective adjacency with said
channels for frictional engagement with such indexing
ears whereby such conductive shell is grounded to said
chassis- by said grounding elements through said mount-
ing member, the upper face of said socket body being
oriented in substantial planar alignment with the top sur-
face of said chassis and with the portions of said flange
in engagement therewith, said mounting member com-
prising a ring portion-adjacent said socket body and in
engagement with said shoulder to positively locate the
upper face of said socket body with respect to said flange
for effecting the aforesaid alignment of the upper face
of said socket body with the top surface of said chassis.
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