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- TUBE SOCKETS FOR USE WITH PRINTED
CIRCUIT BOARDS

This invention relates to improvements in the art of
effecting electrical connections in relatively high volt-
age electronic apparatus, and is more particularly con-
cerned with tube sockets, such as for cathode rayorTV
tubes and means for effecting electrical connections
therewith,

As heretofore constructed, tube sockets of the char-
acter indicated have been provided with contacts
equipped with terminals which has been individually
soldered to respective electrical lead wires in the cir-
cuitry of the apparatus such as in a television set
wherein the tube socket provides a separable coupling
between the lead wires and the TV tube. This requires
costly, time consuming labor and has the further disad-
vantage of liability of imperfect solder connections.

Another problem in respect to tube sockets of this
type, has been in providing for grounding, and more
particularly in preventing over-loading of any circuit or
part of the circuit related to any one of the cathode ray
tube pins.

An important object of the present invention is to
overcome the foregoing and other disadvantages, de-
fects, defficiencies, shortcomings and problems in prior
high voltage tube sockets and electrical connections
therewith, and to attain important advantages and im-
provements as will hereinafter become apparent.

Another object of the invention is to provide a new
and improved tube socket especially adapted for use
with printed circuit board.

A further object of the invention is to provide a new
and improved tube socket contact structure especially
equipped to enable efficient connection to a printed
circuit board conductor.

Still another object of the invention is to provide a
new and improved tube socket assembly and printed
circuit board to function in unitary relation.

A yet further object of the invention is to provide
new and improved means for grounding the contacts of
a high voltage tube socket. :

Other objects, features and advantages of the inven-
tion will be readily apparent from the following de-
scription of certain preferred embodiments thereof,
taken in conjunction with the accompanying drawings
although variations and modifications may be effected
without departing from the spirit and scope of the novel
concepts embodied in the disclosure, and in which:

FIG. 1 is a perspective view of a tube socket and
printed circuit board mounted thereon;

FIG. 2 is a back side plan view of the tube socket;

FIG. 3 is an enlarged sectional elevational view taken
substantially along the line III—III of FIG. 2;

FIG. 4 is a fragmentary sectional detail view taken
substantially along the line IV—IV of FIG. 2:

FIG. 5 is a fragmentary sectional elevational detail
view taken substantially in the same plane as FIG. 3 but
showing a modification;

FIG. 6 is a perspective view of one of the contacts for
the tube socket; '

FIG. 7 is a fragmentary sectional elevational detail
view showing a slightly modified disposition of the ter-
minal tails of the tube contacts;

FIG. 8 is'a more or less schematic plan view of a
spark arrester or overload grounding printed circuit for
high voltage tube sockets;
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FIG. 9 is a fragmentary plan view showing a slight
modification in the spark arrester printed circuit; and

FIG. 10 is a side elevational view showing a combina-
tion with the tube socket of a main printed circuit
board and a substrate printed circuit board carrying a
spark arrester grounding circuit,

On reference to FIGS. 1, 2 and 3, illustrating one rep-
resentative practical embodiment of the invention, a
socket body 17 which may be molded from a suitable
dielectric material, is of generally disk-like form having
a front face from which projects a smaller diameter
tube mount platform boss 18. This boss has an annular
series of tube terminal pin-receiving socket holes 19
therethrough about a central keyhole 20 within which
the customary base boss of a cathode ray tube is re-
ceived and which has a longitudinally extending key re-
ceiving slot 20a within which a radial key on the tube
boss is engaged for properly orienting the contact pins
on the tube base with the respective pin holes 18 which
are, as is usual, identified to receive specific-ones of the
pins therein. One of the pin holes, identified as 19a, is
isolated from the remaining pin holes by radial air gap
slots 21 in.the boss 11 and is adapted to receive the
high potential pin of the tube.

In order to effect electrical coupling with apparatus
in the set with which the tube is associated, the socket
15 is provided with contacts 22 (FIGS. 1 and 6) opera-
tively associated with each of the pin holes 19 and a

’ contact 22a associated with the pin hole 194. Each of

the contacts has’a pin receptacle or socket 23 con-
structed to receive the respective tube pin therein with
a frictional electrical coupling grip. These sockets are
mounted coaxially within the pin holes 19 to open from
the front face of the body. Each socket 23 is integral
with one end of an elongated metal strip 24 comprising
a tail piece from which the socket extends in one direc.
tion. To accommodate the tail pieces 24, the back face
of the body 17 is provided with respective radial
grooves 25 communicating at their inner ends with the
inner ends of the pin holes 19 and opening at their .
outer ends through the perimeter of the body. Interme-
diately each of the tail pieces 24 of the contacts 22 is
desirably provided with angular retainer flange struc-
ture comprising a pair of parallel coextensive narrow
flanges 27 which extend into receiving recesses 28 in
the grooves 25. On the tail piece 24 of the contact 224
retainer flange structure 274 extends into a recess 28«
in the associated body groove 25 and serves also as a
crimped connector for a so-called “black wire” lead 29
for the high potential pin of a cathode ray tube which
extends from the outer open end of the ‘respective
groove 25. Locking of the contacts 22 and 224 in the
body 17 is effected by means of a dielectric cover plate
30 applied to the back of the body and secured thereto
as by means of rivets 31.

Electrical isolation of the high potential contact 224
from the remaining contacts is desirably effected by
means of a high voltage barrier wall 32 of generally
horseshoe shape projecting integrally from the back
side of the body 17 and through the cover plate 30.
Further guarding against arcing between the high po-
tential contact and the remaining contacts and also
guarding against arcing between any of the remaining
contacts 22, are means comprising a thin conductive
grounding ring 33 which is sandwiched between the
cover plate 30 and a thin insulating gasket 34 clamped
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to the back face of the body 17. A relatively wide arc-
mg gap between the grounding ring and the contact 22a
is provided by a projection 35 extending into the horse-
shoe barrier area (FIG. 2). A spark gap for each of the
contacts 22 for which it is desired to have one is pro-
vided by a pin hole 37 through the gasket 34 in line
with and exposing the respective contact tail piece 24
to the grounding ring. Attachment of the grounding
ring to the panel 30 is desirably effected by means of
integral attachment ears 38 on the ring extending
through respective slots 39 in the panel and bent over
into securing relation (FIGS. 2 and 4). As will be best
observed in FIGS. 3 and 4, the angular flanges 27 ex-
tending into'the recesses 28 are dimensioned to main-
tain the tail pieces 24 of the contacts 22 in close prox-
imity, and as shown in FIG. 4 firmly, against the thin in-
sulating gasket 34 to provide for efficient breakdown
voltage gap through the respective gap holes 37, rather

4

nals projecting beyond the printed face of the board 45
to provide terminal area to which any desired capaci-
tors, resistors, or the like may be secured as by solder-
ing if desired.

As best observed in FIGS. 1, 2 and 3, not only does
the projection of the contact tails 24 of the contacts 22
radially to the perimeter of the body 17 and the edge

. of the cover plate 30 place the terminals 47 about the

10

maximum diameter of the socket assembly and thus ef-
ficiently spaced from one another to avoid sparking
therebetween, but -the terminals 47 are efﬁcxently
spaced radially outwardly relative to the outer perlme—
ter of the grounding ring 33 which has its outer perime-
ter spaced substantially radially inwardly from the
outer perimeter of the socket body 17 and the insulat-
ing disks 30 and 34. This relationship assures that po-

- tential transfer through the contacts 22 will occur as

accurately as determined by the thickness of the insu- -

lating gasket 34. Similarly, the flange structure 27a of
the high voltage contact 22a retains the tail piece 24
thereof close to-the plane of the insulating gasket 34
and thus efficiently adjacent to the grounding ring pro-
jection 35.

To effect grounding of the ring 33 to the frame or
chassis of the associated apparatus such as a TV set, the
grounding ring is provided with an integral grounding
tab extension terminal 40 which projects ‘through
aligned clearance holes 41 in the gasket 34 and the lat-
eral flange portion of the body 17 suitably spaced from
the mounting boss 18 but as close as practicable to the
high voltage terminal grounding projection - 35,. as
shown: The grounding terminal 40 is of sufficient
length to project an adequate distance from the front
face of the body 17 to facilitate electrical attachment
thereto of a grounding lead or strap 42 as by means of
soldering 43, the other end of the grounding member
40 being suitably attached to the frame or chassis.

New and improved means are provided for enabling
connection of the contacts 22 to printed circuit con-
ductors 44 on a dielectric printed circuit board 45 in a

“manner to effect unitary assembly of the socket 15 and
the printed circuit board. To this end, the tail strip por-
tions 24 of the pin socket contacts 22 are respectively
provided with tail terminals 47 which extend from the
opposite end of the strip from the sockets 23 and angu-
larly in the opposite direction to project past the edge
of the panel 30 to and through the back of the board
45.which is provided with respective tail terminal slot
holes 48 through which the free end portions of the ter-
minals 47 extend into contiguous relation to the con-
ductors 44, as best seen in FIGS. 1 and 3. To cooperate
with the barrier 32 in providing a stable spaced relation
between the back of the socket assembly 15 and the
board 45, the tail terminals 47 are preferably prov:ded

_-with lateral stop shoulders 49 located substantially in a

plane with the seating edge of the barrier 32 so as to en-
gage the board 45 in a common plane with the barrier
edge. Beyond the shoulders 49, the tail terminals ex-
tend to a sufficient length and greater than the thick-
ness of the board 45 to present adequate terminal area

- for permanent electrical connection to the conductors

44 by means of solder 50. Soldering is readily effected

by dip soldering according to any .preferred method.

Thereby all of the tail terminals are adapted to be si-

multaneously soldered to the respective conductors 44.

In addition, the terminal extremities of the tail termi-
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desired, without leakage between the contacts them-
selves or the contacts and the grounding ring and, nev-
ertheless, controlled surge relief between the contact
tails 24 is provided for through the holes 37 as desired.

Where it is preferred to dispense with the horseshoe
barrier 32, as shown in FIG. 5, for example, the back
of the socket assembly 15 may be placed in back-to-
back engagement with the printed circuit board 45, and
in such event the tail terminals 47 may be shorter and
do not need to be provided with the shoulder 49, In
other respect, the unit comprising the socket assembly
and the printed circuit board 45 carried thereby may be
the same as already described.

If preferred, as shown in FIG. 7, instead of having the
tail terminals 47 extend along the outer edge of the
cover panel 30, the panel may be provided with axially
extending notches 51 recessed into the edge and within
which the tail terminals 47 are inset, thereby leaving
the perimeter of the socket assembly free from projec-
tions. This arrangement also assists in holding the
contacts in steady relation in the socket assembly.

‘In a simplified spark arrester for the socket 15, as en-
abled by the unique contacts having the tail terminals
47 for printed circuit board connection, a printed cir-
cuit spark arrester may be provided as more or less.
schematically shown in FIG. 8. Accordingly, a printed
circuit board 52 carries a continuous grounding con-
ductor 53 which is adapted to be solder connected to
a ground wire or strap 54 which is electrically grounded
to the frame or chassis of the associated apparatus. A
pattern of terminal holes 55 in the board 52 have the
tail terminals 47 extending therethrough and soldered
to respective grounding conductor leads 57 carried by
the board 52 and integrally connected with the ground-
ing conductor 53. In each of the conductor leads 57 is
a suitable arcing gap provided by a void in the board 52
as by means of a slot 58 in the board across the area
along which the lead 57 extends. Fairly narrow gap
slots will suffice for the contacts 22 which in associa-
tion with a typical TV tube may only require about
2,500 volts breakdown across the spark gap. In provid-
ing for grounding the high voltage connector 22a,
which for this purpose may be provided with a tail ter-
minal 59 extending through a clearance hole slot 60 in
the board 52, a grounding conductor lead 61 soldered
thereto and connected integrally to the grounding con-

- ductor 53 has a relatively large spark gap provided by

a hole 62 in the board 52 across the area traversed by
the conductor 61. Size of the opening 62 between the
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interrupted ends of the conductor lead 61 should be de-
termined by the breakdown voltage desired. For exam-
ple, the opening 62 may be of a size to enable a 10,000
volts jump and permit the spark to continue for about
two minutes without destroying the 10,000 volts break-
down ability of the grounding conductor 61. It will be
apparent that a wide range of arc or spark arresting
control can thus be attained by proper dimensioning of
the spark gaps 58 for the minor voltage pins of the elec-
-tronic tube with which the socket 15 is used and by de-
termining the size of the spark gap 62 for the major
voltage pin of the tube. Design variation in the spark
gap by increasing or decreasing the respective spark
gap spacings in the board to meet the specific require-
ments is easily effected. Further, the spark ring 33 and
insulating gasket 34 can thus be eliminated.

Although in general, no resistors will be needed in
the printed circuit grounding circuit, where it is desired
to provide a resistor in any one or more of the ground-
ing circuits from the respective pin contact to the
grounding conductor, that may be done as illustrated
by way of example in FIG. 9. To this end, any one of
the grounding conductors 57’ may be provided with a
suitable resistor 63 having its terminals 64 soldered to
respective terminals 65 of the conductor at opposite
ends of a suitable gap in the conductor. Each of the
grounding conductors 57’ has the spark air gap 58’
across it adjacent to the main grounding conductor 53'.
Instead of a soldered in resistor, the printed circuit
grounding lead itself may have so-called built in resis-
tance provided as indicated at 57'' which may, for ex-
ample, be an etched copper grounding conductor hav-
ing the resistance feature in the portion between the
pin terminal and spark gap 58'. Any preferred method
of printed circuit production may be employed. Sub-
stantial flexibility in designing printed grounding cir-
" cuitry is thus indicated.

Where practicable the grounding circuitry may be
provided directly on the printed circuit board 45.
Where this is not practicable the grounding circuitry
may be carried by the board 52 separately from the
board 45 and mounted in unitary relation with the
socket assembly 15 as a substrate as shown, by way of
example, in FIG. 10. Thus, the grounding circuit board
52 may be applied to the socket assembly 185 first, with
the tail terminals 47 dip soldered to the grounding con-
ductors. In this instance projection of the terminals 47
beyond the board 52 will be sufficient to also project
through the printed circuit board 45 for connection as
by dip soldering with the conductors on this board. In-
asmuch as the grounding circuitry on the board 52 is
flat, the board 45 may be applied in close laminar rela-
tion to the printed surface of the board 52. Both of the
boards 45 and 52 will, of course, be of suitable dielec-
tric material. If desired, the grounding circuit board 52
may be of thin ceramic material.

It will be understood that variations and modifica-
tions may be effected without departing from the spirit
and scope of the novel concepts of this invention.

I claim as my invention:

1. A cathode ray tube socket assembly for use with
a printed circuit board, comprising;

a socket body provided with opposite faces and hav-
ing a tube boss receiving hole therethrough and a
plurality of smaller tube terminal pin-receiving
holes in circumferentially spaced relation to one
another and radially’ spaced from said boss-
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receiving hole and extending parallel thereto into
said body from one face;

respective electrical contacts each equipped with a
socket to receive a tube terminal pin and aligned
with said pin-receiving holes;

said contacts having elongated tail pieces extending
radially therefrom in respective grooves in the op-
posite face of said body aligned with said pin-
receiving holes and extending radially outwardly
through the outer perimeter of said body;

a thin insulating gasket seated against said opposite
face of the body in closing relation to said grooves,

an insulating panel clamping said gasket against the
body;

a thin grounding ring clamped between said gasket
and said panel; :

said gasket having respective small spark gap holes
aligned with at least certain of said tail pieces and
communicating with said grounding ring;

said grounding ring having a grounding terminal
adapted to be grounded to a television chassis; and

said tail pieces having integral flange structure ex-
tending angularly relative to the length of the tail
pieces and in the opposite direction from said spark
gap holes and toward said body whereby to main-
tain said tail pieces close to said insulating gasket
for efficient spark gap relation of said tail pieces
relative to said grounding ring through said spark
gap holes.

2. An assembly according to claim 1, wherein said
tail pieces have on end portions thereof at the radially
outer ends of said grooves integral terminals which ex-
tend angularly past the edges of said gasket and said
closure panel for engagement with a printed circuit
board.

3. An assembly according to claim 1, wherein said’
tail pieces have radially outer portions thereof at the
outer ends of said grooves, said closure panel having
peripheral notches therein aligned with said grooves,
and said end portions of the tail pieces having terminals
extending angularly therefrom through said notches
and beyond the panel for engagement with a printed
circuit board.

4. An assembly according to claim 1, said body in-
cluding a high voltage barrier wall about one of said
pin-receiving holes and the one contact aligned with
said one hole for isolating a high voltage connection
with said one contact, said grounding ring having a
grounding projection extending toward said one
contact in a space defined within said barrier wall, said
body having a clearance aperture opening through said
one face and outside of but adjacent to said barrier
wall, and said grounding ring terminal comprising a tab
extension extending outwardly through said aperture.

5. An assembly according to claim 1, wherein said
tail pieces comprise flat sheet metal parts, and said an- .
gular structure comprises short flanges extending from
the sides of the tail pieces.

6. An assembly according to claim 5, wherein said
grooves have respective recesses therein within which
said flanges are received to provide contact retainer
means.

7. An assembly according to claim 1, including a gen-
erally horseshoe shaped barrier wall about one of said
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contacts isolating it for connection with a high voltage
conductor, said barrier wall projecting a substantial dis-
tance from said opposite face of said body, said tail
pieces having terminals extending angularly therefrom
along the edges of said gasket and panel and in the
same direction as said barrier wall, said terminals being
of greater length than said barrier wall, and shoulders
on said terminals in the plane of the end of said barrier
wall whereby the barrier wall end and said shoulders
will support the assembly in stable relation on a printed
circuit board through which said terminals extend be-
yond said shoulders for connection with printed circuit
leads on a face of the circuit board opposite to a face
of the board engaged by said shoulders and said barrier
wall end.

8. A cathode ray tube socket assembly, comprising;

a socket body provided with a cathode ray tube base
socket hole and a plurality of circumferentially
spaced terminal pin-receiving socket holes spaced
about said base hole and each having within said
body an electrical contact receptive of a contact
pin of the contact ray tube;

said contacts having terminal tail pieces through
grooves in a face of said body opposite to the face
from which said contact holes open;

a - grounding  ring laminated between insulators
mounted on said opposite face in closing relation
to said grooves;

means providing sparkmg connection between cer-
tain of said tail pieces and said grounding ring;

one of said terminals being a high voltage terminal
isolated relative to the remaining terminals;

said grounding ring having a grounding projection
angular to the ring plane adjacent to said high volt-
age terminal;

a grounding terminal on said ring; and

said body having a clearance opening communicating
with said grounding ring through the face of said
body adjacent to but isolated from said high volt-
age terminal and opening through the face through
which said terminal openings of the body open and
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said grounding ring terminal extending outwardly
through said clearance opening for grounding con-
nection to a television chassis.

9. A tube socket contact structure comprising;

an elongated metal strip; -

- atube pin socket integral with one end of said strip
and extendmg angularly thereto in one direction;
said strip providing a tail piece extending laterally
from said socket; and

short angular flanges extending from an intermediate
portion of said tail piece separate from said socket
for retaining engagement within a recess in a tube
socket.

10. A tube socket assembly and a printed circuit
board comprising, in combination: ,

tube pin receiving contacts having tail terminals;

a dielectric body supporting said contacts and from
which the tail terminals project;

said printed circuit board having holes therethrough -
oriented to receive said tails therethrough and
aligned with printed circuit conductors carried by
the board;

said tail terminals extending through the holes in the

board;

means electrically connectmg said tail termmals to
said printed circuit conductors;

said printed circuit conductors comprising groundmg
leads,

.a main grounding conductor carried by said board
and with which the grounding leads are electrically
connected;

said board having spark gap holes therein across said

grounding leads.

11. An assembly according to claim 10, wherein said
printed circuit board has assembled therewith a second
printed circuit board with which said terminals are in
engagement.

12, An assembly accordmg to claim 10, mcludmg
electrical resistance means in said printed circuit con-

ductor grounding leads.
% ok - ok ok ok



