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My  invention relates, generally, to testing
means 1or electric valves and the like, and it
has particular relation to testing means wherein
the various terminals of thermionic tubes may
be selectively connected to a current source.

Thermionic tubes, classed under the broad
term of electric valves, are of many different
types.  Each comprises a hermetically - sealed
bulb mounted on a base through which ter-
minals for the internal elements project in the
form of prongs or pins. These prong terminals
may be in different arrangements, and it is
Usually impossible t¢ determine by visual inspec-
ition to which elements of the tube the terminals
Jbelong. | Thus, thermionic tubes of the filament
type in-which the heated element acts as the
«cathode, commonly have two filament terminals
.arranged for connection to the two sides of a
Ailament current source. In such tubes the fila-
sment element may terminate at any two .of the
pins or prongs on the base.  With a base having
€lght pins, there are" twentyeight - possible
différent filament terminal arrangements,

In tube testing equipment, it is-desirable to
select the proper hase pins or terminals using
a minimum number of sockets for the various
types of tubes. It is also desirable to select and
connect the proper base terminals to the opposite
sides of a current source using a minimum num-
ber of switching means. Such testing equipment
should be simple in operation and construction,
and arranged §o as to make it impossible to short
circuit the current source regardless of the com-
bination'of switch means that may be used.

The object of my invention, generally stated,
is to selectively connect the terminals of electric
valves and the like having a plurality of ter-
minzals in different arrangements and unidenti-
flable by visual inspection to a current source.

An important object of my invention is to
test thermionic tubes using a minimum number
of sockets of one type and a minimum number
of switch units, so that any two terminals may
be selected and connected to the leads of a cur-
rent source without the possibility of operating
a conibination of the switch: units that would
short circuit the current source.

Another important object of my. invention is
to selectively connect the terminals of a current
source to the heater filament ferminals of ther-
mionic tubes ‘of the heater type having a sepa-
rate cathode and a plurality of differently ar-
ranged terminals while the cathode terminal is
connected to one of the current source termi-
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nals using a minimum number of sockbto and
switching units.

Giher objects of my invention will, in part,
be obvious, and in part appear hereinafter.

Accordingly, my invention is disclosed in the
embodiments thereof shown in the accompany-
ing drawings, and it comprises the features of
construction, combination of parts, and arrange-~

. ment of elements which will be exemplified in

10

15

20,

25,

40

50

55

the constructions hereinafter set forth and the
scope of the application of which will be indi-
cated in the appended claims.

For a more complete understanding of the

. nature and scope of my invention, reference

may now be had to the following detailed descrip-
tion, taken in conjunction with the accompany-
ing drawings, in which:

Figure 1 illustrates diagrammatically one em-
bodiment of my invention for testing thermionic
tubes; -

Figure 2 illustrates diagrammatically another
embodiment of my invention for testing ther-
mionic tubes having a pair of heater filament
terminals and a separate cathode terminal; and

Figure 3 illustrates diagrammatically still:an-
other embodiment of my invention for also test-
ing thermionic tubes having a pair of heater
filament terminals and a separate cathode ter-
minal.

Referring now to Figure 1 of the drawings, a
thermionic tube testing system is indicated gen-
erally -at 8, including a 6-pin socket 9. The
socket 9 is provided ‘with pin receptacles or ter-
minals A, B, C, D, E, and F, as shown. - A heater
element or filament 10 is shown connected across

‘socket terminals B and D for heating a separate

cathode 11 which is connected to socket ter-
minal C. The secondary winding 12 of a trans-
former, shown generally at 13, has a primary
winding 14 connected to a suitable alternating
current source 15 and provides a filament current
source for .testing purposes. 'The terminals or
leads of the secondary winding {2 are indicated
at 16 and {1.

In order to selectively connect the socket ter-
minals :B and D to the terminals 18 and i1,
double-pole double-throw switch units A’, B, C',
D', E', and ¥ are provided, as shown. Each of
the switch units A/, B/, ¢’, D/, B/, and F com-~
brises upper and lower poles 18 and 18 respec-
tively, including upper and lower movable con-
tact members 20 and 21. The contact members
20 and 21 may be mechanically mterconnected
for double-throw movement as indicated by the
broken lines therebetween. When the upper
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movable contact members 28 are in their upper
operative positions they engage stationary con-

tact members. 22, which are connected in parallel

circuit relationship to a circuit to which voltages
for the electron conirol elements, such as the
erid and plate, may be applied. When the lower
movable contact members 21 are in their upper
operative positions they engage the intermediate
stationary contact members 23. The contact
members 28 engage the intermediate contact
members 23 when in their lower operative posi-
tions. When the lower movable contact mem-

bers 2i are in their lower operative positions,

they engage a set of stetionary contact members
24 which are connected in parallel circuit rela-

tionship with the current. source terminal 47..

The intermediate contact members 23 of switch
unit A’ are connected to the current souree ter-
minal §8. The intermediate contact members

23 of switch B’ are connected to the lower pole.

{8 cf switch A’, the intermediate contact mem-
bers 23 of switch €’ are connectéd to the lower
pole 19 of switch B’, etc. The upper poles #8 of
the switch units are connected to corresponding
socket terminals A, B, C, D, E or ¥, as shown.

With the switch unit A’ in its upper operative
position, moving switch unit B/ to its lower oper-
ative position connects the socket terminal B
to the terminal 8 through switch unit A’ as
shown. It will also be seen that with the switch
unit B’ in its lower operative position, all of the
switch units to the right thereof are discon-
nected from the terminal §8. That is, when any
one of the switch units is in its lower operative
position, all of the switch units to its right will be
disconnected from the terminal 6. Now when
the switch unit D’ is moved to its lower operative
position, with switch C’ remaining in its upper
operative position, the socket terminal D is con-
nected to the terminal 17 through switch units
D, ¢’ and B’, as shown. Thus, the socket ter-
minals B and D will be connected across the
current source.

Regardless of what different combinations ‘of
operative positions the switches may occupy, it is
impossible to short circuit the secondary winding
{2. 'The tube base pin or the socket terminal
connected to the switch unit furthest to the left
and occupying its lower operative position is al-
ways connected to the terminal 18, while all base
pins or socket terminals connected ‘to switches
to the right of this left switch can only be con-
nected to the terminal (7 of the current source.

It will be noted that when a filament terminal
is in the socket terminal B connected to the
switch unit B’, which is on the ieft of the switch
unit C’ to which the cathode terminal C is con-
nected, it is possible to connect the filament ter-
minals across the terminals i6 and |7 while the
cathode terminal may be connected to terminal
{7 by moving the switch C’ to its lower opera-
tive position. However, if both of the terminals
of filament {8 were connected to any two of the
socket terminals D, E, and F, it would be impos-
sible to connect the filament terminals to the
opposite current source terminals {6 ahd 17 when
the switch C’ ‘is in its lower operative position
connecting the socket terminal C to the current
source terminal 6. Instead, both of the filament
terminals would be connected to the terminal {7
and the heater filament {8 could not be ener-
gized.

In corder to insure that the filament termmals
may always be connected to the opposite ter-
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minals of the current source no matter whai
base pin arrangement is involved, I have pro-
vided a tube testing system indicated generally
at 30 in Figure 2 of the drawings. 'Two com-
plementary sockets 9—X and 9—Y are provided
with socket terminals A, B, C, D, B, and F. The
socket terminals of sockets §—X and §—Y are
interconnected in reverse order. That is, A 'to
F, Fto A; BtoE E toB; and, C to D, D to C.
Now asSuming a tube to be tested is inserted in
sccket 9—X having a separate cathode 31 con-
nected to socket terminal B and a heater filament
32 connected to socket terminals at D and E.
The socket terminals of socket 9—X are con-
nected to the upper poles 18 of switch units A’,
B’, ¢, D', E, and F’, as in the tube test sys-
tem 8 of Figure 1 of the drawings. With a view
of testing the tube in socket 8—X the switch
units A’, B’, C’, D', E’, and F' are operated as
shown. by the broken lines., That is, switches
B’, D/, and E’ are in their lower operative posi-
tions, while switches A’, C’, and ¥’ remain in
their upper operative positions. It will be seen
that the sockét terminal B to which the separate
cathode 31 is connected will be connected to the
current source terminal 16 through switches B’
and A’, while the filament socket terminals D
and E will be connected to the current source
terminal H through sw1tches D" C’, and B,

filamént termmals in roket termmals D and B
ate both connected t0 current source terminal
{1, the heater filament 32 cannot be energized.
If the tube being tested is now removed from
the socket 9—X and inserted into the socket
0¥, and the switches A’, B’, C’, D/, ¥’, and
are operated to the positions shown in full lines,
the cathode socket terminal B of socket §—Y
will now be connected to the current source ter-
D’ and C’.. The

“ filament socket terminal D of socket 9—Y will
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o connected to the current source terminal
through switches B’. and A’,

' ure 2 .of -the drawings,

now be connected to the current source terminal
{1 through switches C’ and B’, and the filament
socket terminal B of socket 9—Y will now be
{8
. as shown. It will
thus be seen that any possible arrangement of
the two heater terminals and separate cathode
terminal of a tube to be tested can be handled
in either socket 9—X or socket 9—Y of my tube
test system 30.

With a view .of testing in one socket a tube
having filament terminals and 2 separate cath-
ode terminal in the arrangement shown in Fig-
I ‘have provided a test
system indicated generally at 40 in Figure 3 of
the drawings. Only one -socket 9 is used. As-
sume that the tube to be tested is of the same
type as that discussed above in -connection with
system 30 of Figure 2 of the drawings. That
is, a tube having a separate cathode 31 con-
nected ‘to socket ‘termingl ‘B, while the termi-
nals ‘of a heater filament 32 are connected to
socket terminals D and E. ‘Double-pole ‘double-
throw switches -A’, B/, -C’, D/, B’ and P are
interconnected bétween themselves and -are con-
nected to the .current source terminals 18, -and
{1, and to the current.source for control .of the
tube elements, as shown-in Figures 1.and 2 of
the drawings.  However, ‘the upper switeh poles
{8 are connected to -corresponding socket ter-
minals A,.-B, C, D, E, and P through a six-pole
double- throw swn;ch indicated .generally -at 41,
instead .of -being connected -directly -thereto, as
in -Figures 1 and ‘2. .The switch 4I' comprises
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six sets of contacts 42 with a pole 48 for each
set, as shown.  Movable contact members 44 are
provided which are mechanically interconnected
for double-throw action as indicated by the bro-
ken line running therethrough. The different
sections, of -the switch &1 may be designated as
A, B, C”, D', B’ and F''. The switch poles
43 are connected to corresponding sccket ter-
minals, as shown. The left hand contact mem-
ber-of each set of contacts 42, js connected to
its corresponding pole 18 of the switches A, B,
C’, D', E’, and F’. The right hand contact
member of -switch section A” is connected to
the switch pole 18 of switch F’.  The right hand
contact member of switch section B’’ is con-
nected to the pole 18 of switch E’. 'The right
hand contact member of switch section C’’ is
connected to the pole 18 of switch D’ ete. To
test the tube in socket 8 the movable contact
members 44 of switch 41 may be moved to their
right hand position, as shown, and switches B!
C’,-and E' may be thrown to their lower oper-
ative position, as shown. It will now be seen that
socket terminal B, to which the separated cath-
ode 31 is conmnected, is connected to the current
source  terminal {7 through switch section B’’
and switches B'; D', and C’. Socket terminal D
will be connected to the current source terminal
i1 through switch section D'’ and switches C’

and B’. And, socket terminal E will be connected 3

to the current source terminal 16 through switch
section B’ and switches B’ and A’.

If when the movable contact members 44 of
switch 41 ave in the right hand position, the fila-
men{ terminals of a tube being tested are both
connected to the current source terminal 11, the
movable contact members 44 may be then thrown
to their left hand position allowing the filament
terminals to be connected to the opposite termi-
nals 16 and 17. This is equivalent to changing
from one socket to another in test system 30 of
Figure 2. A tube having any arrangement of
filament terminals and a cathode terminal may
thus be tested in the test system 48 by having the

reversing switch 41 in either its left hand oriright «

hand position, as the case may be.

In test systems 8, 30 and 48 of Figures 1, 2 and
3 of the drawings respectively, sockets have been
shown having six socket terminals. It will be
understood that tubes may be tested having any
number’ of base pins . in sockets with a corre-
sponding number of socket terminals. For each
socket terminal a corresponding double-throw
switch unit is provided. ‘The electrical connec-
tions of ‘each test system will be according to
the principles of my invention as set forth above
in connection with Figures 1, 2-and 3 of the draw-
ings.

Since: certain further changes may be made in
the foregoing constructions, and different em-
bodiments of my invention may be made without
departing from the scope thereof, it is intended
that all matter described hereinbefore or shown
in the accompanying drawings shall be inter-
preted as illustrative and not in g limiting sense.

I claim as my invention:

1. Testing means for electric valves and the
like having a plurality of terminals in' different
arrangements comprising, in combination, means
providing a plurality cf terminals adapted to be
engaged by the terminals 6f said valves and the
like, switch means individual to each of said ter-
minals of said terminal providing means for se-
lectively connecting the same to the terminals of
a current source, and circuit means interconnect-
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3
ing said switch means in stich manner that no
combination of positions thereof will cause short
circuiting of said current source.

2. Testing means for electric valves and the
like having s plurality of terminals in different;
arrangements comprising, in combination, means
providing a plurality of terminals adapted to be
engaged by the terminals of said valves and the
like, a double-pole double-throw switch unit in-
dividual to each of said terminals of said termi-
nal providing means for selectively connecting
the same to the terminals of a current source,
and circuit means interconneciing said switch
units in such manner that no combination of PO~
sitions thereof will cause short circuiting of said
current source. ‘

3. Testing means for selectively connecting the
filament terminals of thermionic tubes having a
plurality of terminals in different arrangements
to the terminals of a filament current source com-
prising, in combination, a socket providing ter-
minals. for receiving the terminals of said ther-
mionic tubes, a doublé-pole double-throw switch
unit individual to. each of said socket terminals
for selectively connecting the same to the termi-
nals.of said filament current source, and circuit
connections between said. switch units so ar-
ranged that no combination of positions thereof
will cause short circuiting of said filament cur-
rent source.

4. Testing means for thermionic tubes of the
heater type having a separate cathode and having
a8 plurality of terminals in different arrangements
by wiich the heater filaments may be selectively

.connected to the terminals of & filament current
-source comprising, in combination, a socket pro-

viding terminals for receiving the terminagls. of
said - thermionic ' tubes, a double-pole  double-
throw switch unit individual to each: of said
socket . terminals for selectively connecting the
same to the terminals of said filament current
source, and circuit connections between the
switch units so arranged that no combination of
bositions thereof will cause short circuiting of
said filament current source.

5. Testing means for thermichic tubes of the
heater type having a separate cathode and hav-
ing a plurality of terminals in different arrange-
ments by which the heater filament terminals
may be selectively connected to the terminals of
a filament current source while the cathode ter-
minal is connected to one of said filament cur-
rent source terminals comprising, in combina-
tion, a first socket providing terminals for receiv-
ing the terminals of said thermionic tubes, a
second socket providing terminals for receiving
the terminals of said thermionic tubes, -circuit
connections interconnecting the terminals of said
first and second sockets in reverse relationship,
double-pole double-throw switch units individual
to the socket terminals of one of said sockets,
and circuit connections between said switch units
so arranged that no combination of positions
thereof will cause short circuiting of said filament
current. source, ‘

6. Testing means for thermionic tubes of the
heater type having a separate cathode and having
a plurality of terminals in different arrangements
by which the heater filament terminals may be
connected to the terminals of 3 filament current
source while the cathode terminal is connected to
one of said filament current source terminals
comprising, in combination, a socket providing
terminals for receiving the terminals of said ther-
mionic tubes, double-pole double~-throw switch
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uniss individual to each of said socket terminals,
reversing switch means connected. in circuit re-
lationship between said switch units and said
socket terminals whereby the connections there-
between may be reversed, and circuit connections
between said swilch units so arranged that no
combination of positions thereof will cause short
circuiting of said filament current source.

7. Testing means for electric valves and the
like having terminals including filament termi-
nals in different arrangements comprising, in
combination, means providing a plurality of ter-
minals adapted to be engaged by the terminals
of an electric valve, a series of double-pole
doukle-throw switches each individual to a ter-
minal of said terminal means, circuit means in-
terconnecting a first pole of each switch to the
terminal individual thereto, a pair of spaced
apart contact members for each switch pole
adapted to be individually engaged thereby, cir-
cuit means commonly connecting corresponding
contact members associated with said first switch
poles to one terminal of & control voltage source,
circuit means commonly connecting correspond-
ing contact members asscciated with the second
switch poles to one terminal of a current source,
circuit means interconnecting the remaining two
conbtact members of the first switch of said series
to the opposite terminal of said current source,
and  circuit means interconnecting the second
pole of each switch and the remaining two con-
tact members of the next switch of said series.

8. Testing means for selectively coninecting the
filament terminals of thermionic tubes having a
plurality of ferminals in different arrangements
to the opposite terminals of a test current source
comprising, in combination, a socket providing
terminals for receiving the terminals of said therz
mionic tubes, a series of double-pole double-
throw switches each individual to a socket ter-
minal, circuit means interconnecting a first pole
of each switch to the socket terminal individual
thereto, a pair of spaced apart contact members
for each switch pole adapted to be individually
engaged thereby, circuit means commonly con-
necting corresponding contact members asso-

10

15

25

30

35

40

9,244,495

clated with sald first switch pole to one terminal
of a control voltage source, circuit means com-
monly connecting corresponding contact mem-
bers associated with the second switch poles to
one terminal of said test current source, circuit
mesans interconnecting the remaining two con-
tact members of the first switch of said series to
the opposite terminal of said test currenf source,
and circuit means interconnecting the second
pole of each switch and the remaining two con-
tact members of the next switch of said series.
9. Testing means for thermionic tubes of the
heater type having a separate cathode and hav-
ing a plurality of terminals in different arrange-
ments by which the heater filament terminals
may be selectively connected to the terminals
of a filament current source while the cathode
terminal is connected to one of said filament cur-
rent source terminals comprising, in combina-
tion, a first socket providing terminals for re-
ceiving the terminals of said thermionic tubes,
3 second socket providing terminals for receiv-
ing the terminals of said thermionic tubes, cir-
cuit connections interconnecting the terminals
of said first and second sockets in reverse re~
lationship; a series of double-pole double-throw
switches each individual to a socket terminal of
one of said sockets, circuit means interconnect-
ing a first pole of each switch to the socket ter-
minal individual thereto, a pair of spaced apart
contact members for each switch pole adapted to
be individually engaged thereby, circuit means
commonly connecting corresponding contact
members associated with said first switch poles
to one terminal of a control voltage source, cir-
cuit means commonly connecting corresponding
contact member associated with the second
switch poles to one terminal of said filament
current source, circuit means interconnecting the
remaining two contact members of the first
switch of said series to the opposite terminal
of said filament current source, and circuit means
interconnecting the second pole of each switch
and the remaining two contact members of the
next switch of said series.
HAROLD P. MANLY, -



