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My invention relates to electron discharge ap 
paratus, such as radio receivers, and has for One 
of its objects to provide such apparatus Which 
is readily adaptable to energization from power 
Supply Sources of different character. 

Radio receiving apparatus is frequently de 
Signed for Operation from storage batteries, or 
dry cells, of relatively low capacity. Such re 
ceivers are usually designed for portability, and 
for use where main power lines are not available. 
The discharge devices employed therein are de 
Signed especially for low power consumption, have 
filarinentary cathodes of the directly heated type, 
and require low anode operating potential. 
Another object of my invention is to provide 

means for use With such apparatus, where power 
from mains is available, whereby such apparatus 
may be energized from such mains and utilized 
to greater advantage. Of course, where power 
from mains is available, it is desirable to employ 
a discharge device of higher capacity, particu 
larly in the output stage of the receiver, and 
preferably to apply higher operating voltages to 
other of the discharge devices. To this end, an 
object of my invention is to provide a power sup 
ply assembly which may be connected to the 
receiver by removing the last discharge device 
therein from its Socket and inserting a plug hav 
ing a cord leading to the power supply apparatus. 
This apparatus may have a discharge device 
mounted thereon of higher capacity than that 
Which is removed from the receiver and which it 
may replace through connections including said 
plug and Socket. Additional means may be in 
cluded in the power supply assembly for rectify 
ing the mains power and supplying it to the other 
discharge devices. 
Another object of my invention is to provide 

an improved socket assembly capable of estab 
lishing certain Switching connections necessary 
to my invention when the battery-operated dis 
charge device of the last stage is removed and 
the plug inserted, 
The features of my invention which I believe to 

be novel are set forth with particularity in the 
appended claims. My invention itself, however, 
both aS to its Organization and method of opera 
tion, together with further objects and advan 
tages thereof. Inay best be understood by refer 
ence to the following description taken in con 
nection with the accompanying drawing in which 
Fig. 1 illustrates apparatus embodying my in 
vention; Fig. 2 illustrates a socket especially 
adapted for use in the apparatus of Fig. 1: Fig. 
3 is a sectional view of the socket of Fig. 2; Fig. 4 
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is a fragmentary view of an alternative type of 
socket, and Fig. 5 is an exploded view of certain 
parts illustrated in Fig. 4. 
The upper portion of Fig. 1 illustrates a radio 

receiver which includes a high frequency ampli 
fier and detector (), an audio amplifier and a 
speaker f2. The high frequency amplifier and 
detector may include the three electron dis 
charge devices 3, 4 and 5 which, as illustrated, 
may respectively perform the functions of con 
verting an incoming radio wave to a fixed inter 
mediate frequency, amplifying the intermediate 
frequency, and detecting audio modulations of 
the intermediate frequency wave. The devices 
3, 4 and 5 respectively, have filamentary cath 
Odes 6, 7 and 8. 
The audio system of the receiver includes a 

load resistor 9 across which the output from 
the detector 5 is impressed and coupling means 
for impressing voltage variations across the re 
sistor 9 upon the control electrode 2 of the de 
vice . This coupling means comprises a con 
denser 2 and a pair of series connected resistors 
22 and 23, which are connected between the con 
trol electrode 23 and ground, which is the receiver 
chassis. 
In the output circuit of the device the anode 

24 thereof is connected to the primary 25 of an 
output transformer 26, whose secondary winding 
27 Supplies audio signals to the Speaker 2. The 
device has a filamentary cathode 28 and is 
provided with a suitable connecting base having 
a number of contact pins projecting therefrom 
to cooperate with a socket in the receiver which 
is represented by the dotted circle 29. Operating 
current is supplied to the receiver for heating the 
filaments of the devices , 3, 4, and 5, and 
for maintaining their electrodes at Suitable po 
tentials through three connecting plugs 38, 3 
and 32. A pair of mechanically connected 
switches 33 and 34 are included in the receiver 
for controlling respectively the filament heating 
current and the discharge current through the 
discharge devices in the receiver. 

Considering now the connections within the 
receiver, the connecting plug 30, which is utilized 
in the filament heating current circuit, has two 
connecting pins 35 and 38. An electrical path 
extends between the pins 35 and 36 through a 
Wire 3 to the filament 6, through Wires 38 and 
39 to a contact 4) of the socket 29, from the con 
tact 40 through a pin 4 to a contact 42 and then 
through a Wire 3 and through the SWitch 33 to 
the pin 38 of the plug 39. The contact 48 of the 
socket 29 is adapted to touch the pin 4f of the 
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device when the electron discharge device is 
plugged into the socket. The other contact 42, 
which is normally insulated from the contact 40, 
is also adapted to touch the pin 4 when the de 
vice is plugged into the socket 29. Thus this 
circuit for flament 6 of discharge device f3, 
which may be the superheterodyne converter of 
the receiver, is completed only when the pin base 
of audio amplifier is plugged into its socket. 
A Second conducting path extends between the 

pins 35 and 36 through the Wires 37 and 44 to a 
contact 45 of the socket 29, pin 47 when the am 
plifier is plugged in and contact 46, wire 48, fila 
ment 7, wire 33, contact 40 on socket 29, pin 4 
and contact 42, through the wire 43 and switch 
33 to the pin 36. These contacts 45 and 46, like 
contacts 48 and 82, are normally insulated from 
each other, but both contact with pin 47 when 
the discharge device is plugged into its socket, 
A third conducting path extends between the 

pins 35 and 36, through the wires 37 and 44, 
contact 45, pin 47, and contact 46, wires 48 and 
49, filament 8, wire 50, which is grounded to 
the receiver chassis, and switch 33 back to the 
pin 36. These last circuits supply heating cur 
rent to the filaments 7 and 8 respectively. 
A fourth conducting path extends between pins 

35 and 36 to supply heating current for the fila 
ment 28 of the device . It may be traced from 
the pin 35 through the wires 37 and 44, contact 
45, pin 47, filament 28, pin 4, contact 42, Wire 
43, and switch 33 back to the pin 36. 

It should be noticed that the filaments 6, 7, 
f8, and 28 are all connected in parallel between 
the pins 35 and 36 of the plug 30. A battery 5 
may be Supplied with a suitable connecting socket 
52 which cooperates with the plug 30 to supply 
low voltage heating current to the four filaments. 
A pair of batteries 53 and 54 may be supplied 

respectively with connecting sockets 55 and 56, 
which cooperate with the connecting plugs 3 
and 32 to supply a relatively high voltage be 
tween the electrodes of the devices , 3, 4 
and 5 to produce discharge currents therein. 
A conductor 57 connects the plugs 3 and 32 to 
gether so that the batteries 53 and 54 are in 
Series. A pin 58 of the plug. 3 is connected 
through the Socket 55 to the positive terminal 
of the battery 53. A conducting path extends 
from the pin 58 through a wire 59 to a wire 60, 
from Which the path branches through various 
coupling devices respectively to the anodes of the 
devices, not shown, 3, 4, and 5, then through 
their electron discharge paths to the cathodes 
6, and 8 of these devices and through the 

wires 38, 39, 43, and 50 to ground, from ground, 
which is the receiver chassis, through the re 
sistor 23, conductors 61 and 62, switch 34, pin 
63 of the plug 32, which is connected to the 
negative terminal of the battery 54. 
Another conducting path extends from the pin 

58 through conductors 59 and 60, contact 64 of 
the socket 29, pin 66, contact 65, primary 25 of 
the output transformer 26, contact 67 of the 
socket 29 to the anode 24 of discharge device 

f, through the electron Stream to the cathode 
28, through the pin 4 and contact 42, conductors 
83 and 50, ground resistor 23, conductors 6 and 
62, and switch 34 to the pin 63. The contacts 
64 and 65 cooperate with the pin 66 of the device 

in the same way as the contacts 40 and 42 and 
the pin 4. All anode circuits are connected 
through the switch 34 and all heating circuits 
through the Switch 33, so that upon opening 
these switches the entire receiver is deemergized. 5 current for the devices 3, 4, 5 and 69. 
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Electron discharge current flowing from the 
cathodes of the devices it, 3, 4, and 5 through 
the resistor 23 back to the pin 63 maintain upon 
the resistor a negative bias for the control elec 
trode 20. 
The lower portion of Fig. 1 illustrates a power 

supply assembly adapted to replace the batteries 
5, 53 and 54, and the electron discharge device 
A. Since this assembly derives its energy from 
an alternating current power line to which a 
plug 68 may be connected, it is practicable to 
use an audio amplifying device 69 of higher power 
output and greater capacity in the receiver in 
place of the battery operated device f. Such 
higher capacity devices may require more heat 
ing current, more anode voltage, and more dis 
charge current than can economically be Sup 
plied from batteries, such as are adapted for 
household use. It is convenient to select such 
a discharge device whose discharge current is of 
suitable value to pass serially through the fila 
ments 6, 7 and 8 to heat them. The power 
supply assembly, the apparatus of which may be 
assembled in a unitary assembly or pack, easily 
mountable in a radio receiver, accordingly in 
cludes a plug, illustrated by a dotted circle 70. 
The plug 70 is adapted to replace the device f 
in the socket 29 when the power pack is used. 
An autotransformer 7 is provided with a tap 
changing switch T2 so that line voltages applied 
to the plug 68 may be transformed to a suitable 
value for rectification through a rectifying device 
73. The power pack also includes three con 
necting sockets 74, 75 and 76 which are adapted 
respectively to cooperate with the plugs 30, 3 
and 32, so as to connect the power pack to the 
receiver to supply filament heating current and 
discharge current for the devices 3, 4, and 5. 
The plug TO has pins TT, 78, 79, and 80 which, 

when the plug is inserted in the Socket 29, are 
adapted to touch respectively a contact 8 which 
is connected to the wire 62, a contact 82 which 
is connected to an intermediate point of the 
primary 25, contact 67, and a contact 83 which 
is connected to condenser 2 to receive the audio 
output from the detector 5. 
A conducting path for energizing the auto 

transformer T extends from the plug 68 through 
a conductor 84, the middle electrodes of socket 
76 and plug. 32, Switch 34, conductor 62, contact 
8?, pin 77 on plug 70, through a wire 85 of the 
power supply assembly to ground, which is the 
chassis of the power pack, and through the auto 
transformer 7 and Switch 2 back to the plug 
68. It is therefore apparent that when the power 
pack is in use the Switch 34 controls energiza 
tion of the autotransformer 7 and hence con 
trols current for the entire receiver. 

Since the manual control for the mechanically 
connected switches 33 and 34 is conveniently 
placed upon the control panel of the radio re 
ceiver, the power pack may be easily controlled 
without the necessity of removing the plug 68 
from an alternating current Supply socket or ac 
tuating a switch in the power pack itself. 
The movable member of the switch 72 is by 

passed to ground by a condenser 86 which acts 
to reduce the amount of noise pulses passing to 
the power pack from the plug 63. Cathode 
heaters for the devices 69 and 73 are supplied 
serially with heating current from a suitable 
portion of the autotransformer i? through a re 
Sistor 87. 
The rectifying device 3 supplies discharge 

The 
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anodes of the device 3 are connected to a point 
Of the autotransformer remote from ground 
through a resistor 88. The cathode of the de 
vice 73 is connected through a conductor 89 to 
the pin 78 and is by-passed to ground through 
a condenser 9. This cathode is also connected 
to the second or screen electrode 92 of the de 
vice 69, which is by-passed to ground through 
a condenser 93 through a filter resistor 9. The 
electrode 92 is connected through a resistor 94 
to the connecting socket 75 so as to impress a 
continuous positive potential on the pin 58. 
The control electrode 95 of the device 69 is 

connected through a resistor 96 to ground and 
through a conductor 97 to the pin 80 of the 
plug 70. The anode 97 of the device 69 is by 
passed to ground through a small condenser 98 
and is connected through a Wire 99 to the pin 
79 of the plug le. The cathode 00 of the device 
69 is connected to the socket 74 to transfer dis 
charge current therethrough to pin 35 through 
a filter comprising a series resistor shunted 
to ground at each end respectively by by-passing 
condensers f2 and 3. 
The path through which the discharge cur 

rent of the device 69 flows, Which current Serves 
also as heating current for the filaments 6, 7 
and 8, may be traced from the autotransformer 
7 through resistor 88, rectifying device 73, con 
ductor 89, pin 78, contact 82, the upper portion 
of primary 25 of output transformer 26, contact 
67, pin 79, conductor 99, anode 97 of the device 
69, and then through the electron discharge 
path of the device 69, cathode 00, resistor 0, 
pin 35, conductor 37, filament 6, conductor 38, 
filament fil, conductor 49, filament 8, through 
conductor 59 which is grounded, Switch 33, and 
pin 36 to the chassis of the power pack, and 
through wire 85 back to the autotransformer T. 

It is apparent that, by removal of the device 
from the socket 29, connections are broken be 
tween contacts 45 and 46, between contacts 40 
and 42, and between contacts 64 and 65. The 
result of this breaking of connection is to ar 
range the filaments 6, 7 and 8 in series as 
explained above. The wire 60, which was the 
high voltage supply of the device previously, 
is disconnected from the primary 25 of the out 
put transformer 26, and an intermediate point 
of primary 25 is connected to a higher voltage 
source comprising the device 13 through the 
plug 70. 
The resistor 9 shunted at each end respec 

tively by condensers 99 and 93 forms a Smooth 
ing filter which Supplies high Voltage to the 
Screen electrode 92 of the device 69 from the 
cathode of the rectifying device 3. 

Connection of the plugs 3 and 32 with the 
sockets 75 and 6 completes paths for supplying 
anode voltage to the devices 3, 4 and 5 from 
the autotransformer 7 through resistor 88, rec 
tifying device 73, resistors 9 and 94, pin 58, 
Wires 59 and 69, through respective coupling de 
vices, not shown, and then through the Several 
electron discharge paths of the devices 3, 4 and 
5 to the filaments 6, 7 and 8, through the 

wires 38, 49 and 5) to ground, through switch 
33 and pin 38 to the power pack chassis, and 
then back to the autotransformer . 

It should be noted that discharge current from 
the devices 3, A and 5 no longer flows through 
the resistor 23 which is now short circuited 
through wires 6 and 62, contact 8, pin 77, 
wire 85, through the power pack chassis and 
through the socket 74 to the pin 36, through the 
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switch 33, Wire 50 and through the receiver 
chassis back to the resistor 23. Operating bias 
potential for this control electrode is provided 
by the voltage drop produced by flow of dis 
charge current through the resistor and 
through the filaments fi, 7 and 8. 

Because resistor 23 is short-circuited the aver 
age potential of the control electrode of device 
69 is maintained at the chassis potential. The 
audio output of device fS is impressed across re 
Sistor 22, and thus excites the control electrode 
of device 69. 

Referring to Fig. 2, there is illustrated a pre 
ferred form of socket which may be utilized as 
socket 29 of my invention. In this figure there 
is illustrated a bottom view of the socket in 
which a lower insulating sheet, or wafer, 0 has 
a central perforation and eight smaller per 
forations spaced therearound. The insulating 
sheet if 9. is fastened to other insulating sheets 
by Suitable fasteners ff2. Four of the eight 
small perforations 3, 4, 5 and 6 cooper 
ate with contacts 67, 83, 8 and 82 respectively. 
These contacts, which are represented Sche 
matically in Fig. 1, are formed of flat metal bent 
into an L-shape. The contact 6 thus has a 
flat portion f lying in a plane parallel to the 
sheet 0 between two wafers, and an upstand 
ing portion 8 at right angles thereto. The fiat 
portion is slotted at its end and is centrally 
distorted SO as to receive a conducting pin of the 
plug C or of the device . Such a conducting 
pin, when passed through the perforation 3 in 
the socket 9, is firmly gripped by the portion 7 
so that the pin makes good electrical contact 
thereWith. 
Four other perforations 9, 20, 2, and 22 

each have two such contacts which are respec 
tively illustrated schematically in Fig. 1 as con 
tacts 64 and 65, contacts f23 and 24, contacts 
40 and 42, and contacts 45 and 46. 

Fig. 3 affords a clearer illustration of the man 
ner in which two of these contacts, such as con 
tacts 64 and 65 cooperate with a pin inserted into 
the perforation 9. Affixed to the insulating 
sheet 0 there is illustrated in section a second 
insulating sheet 25 and a third insulating sheet 
26, both perforated similarly to sheet (). The 

slotted and distorted portion of the contact 65 
lies between the insulating sheets 25 and 26 
and the upstanding portion thereof passes out 
Wardly through the insulating sheets 25 and fo 
through suitable slots. The slotted and distorted 
portion of the contact 64 lies between the insu 
lating sheets 0 and 25 and the upstanding 
portion thereof passes outwardly through a slot 
27 cut in the sheet ). The upstanding por 
tions of the contacts 64 and 65 lie in planes at 
right angles to each other so that there is no 
electrical connection between these clips when 
no conducting pin is within the perforation f f 9 
to make contact with the respective slotted por 
tions of the clips. When such a pin is inserted, 
these contacts 64 and 65 are electrically con 
nected together through the pin. 

Fig. 4 illustrates a fragmentary portion of a 
somewhat differently constituted socket for 
achieving similar results. There is a large Cen 
tral perforation 30 through a pair of insulating 
sheets 3 f and 32, through which smaller per 
forations 33 and 34 are made. Lying between 
these sheets and held in place by Suitable slots 
cut in the sheet. 3, there are a pair of contacts 
35 and 36 adjacent the perforation. 34. 
Referring to Fig. 5, the cooperation of the con 
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tacts f35 and 36 with each other and their re 
lation to a connecting pin of a discharge device 
may be more easily seen. Each of the contacts 
35 and 36 is provided respectively with an Op 

posite facing portion 37 and 38, which por 
tions are adapted to grip therebetween a con 
ducting pin upon its being placed within the per 
foration 34. Small bars of insulating material 
39 and 40 are held between the sheets 3 and 
32, So as to maintain upturned portions 4 and 
42 respectively of the contacts 35 and 36 in 

separated relation when no conducting pin lies 
between the contacts 35 and 36. By this con 
struction it is provided that no electrical con 
nection exists between the contacts 35 and 36 
unless a connecting pin is inserted through the 
perforation 34. 

It is, of course, clear that Sockets constructed 
as those described above are Well adapted to per 
form a switching action by their cooperation with 
the conducting pins of a plug, discharge device, 
or the like, to be placed in the socket. While, as 
they are illustrated and described, these Sockets 
are especially adapted for a particular Switching 
operation, it is obvious that such Switches can 
be used for many sorts of Switching and circuit 
rearrangement. 
While I have shown a particular embodiment 

of my invention, it Will, of course, be understood 
that I do not wish to be limited thereto, since 
different modifications may be made both in the 
circuit arrangement and instrumentalities em 
ployed, and I aim by the appended claims to cover 
any such modifications as fall within the true 
Spirit and Scope of my invention. 
What I claim as new and desire to secure by 

Letters Patent of the United States, is: 
1. In COmbination, an apparatus including a 

plurality of interconnected electron discharge de 
vices arranged for battery operation, one of said 
devices having a socket from which it is remov 
able and an output device, a power Supply as 
Sembly arranged for operation from mains, said 
assembly including a plug arranged for inser 
tion in said Socket when said one discharge de 
Vice is removed therefron, and an additional dis 
charge device adapted for operation from mains 
and arranged for connection. With said other dis 
charge devices and said output device through 
Said plug and Socket to replace said one discharge 
device, an anode Supply circuit for Said additional 
discharge device extending from a mains' supply 
through said plug and output device in succes 
sion to the anode of said additional discharge de 
vice, and means to supply operating energy from 
said mains through said power Supply assembly 
to all of said devices when said plug is inserted 
in Said socket. 

2. In combination, an apparatus including a 
plurality of cascade-connected electron discharge 
devices arranged for battery operation, one of 
said devices having a socket from which it is re 
movable, a power supply apparatus including an 
assembly separate from said first apparatus, said 
assembly comprising a rectifier, an additional 
discharge device, and a plug adapted for in 
Sertion in said socket when said one discharge 
device is removed therefrom, said additional dis 
charge device being mounted in Said assembly 
and arranged for operation in said cascade con 
nection through connections including said plug 
and socket, means to supply current from the 
output of said rectifier through said plug and 
socket to said additional discharge device, and 
means to supply current from the output of said 
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rectifier to the others of said discharge devices 
in Said cascade connection when said plug is in 
Serted. 

3. In combination, an apparatus including a 
plurality of cascade-connected, battery-operated 
electron discharge devices, the last of said de 
vices having a socket from which it is removable, 
mains operated power supply apparatus includ 
ing a discharge device of higher capacity than 
said last discharge device and a plug for inser 
tion in said socket when said last discharge de 
Vice is removed therefron, and connections 
through said plug and socket between said addi 
tional devices and said cascade-connected de 
Vices whereby said additional device replaces said 
last device in the cascade connection, and means 
to energize all of said devices from said mains 
When said plug is inserted in said socket, said 
means including means to pass the anode cur 
rent of said additional discharge device through 
the filaments of other discharge devices in the 
cascade connection to heat said filaments. 

4. In combination, an apparatus including a 
plurality of interconnected electron discharge de 
vices arranged for battery operation, said dis 
charge devices having cathode heating circuits 
arranged in parallel, and one of said devices be 
ing provided with a socket from which it is re 
movable, a power Supply assembly arranged for 
Operation from mains, said assembly including a 
plug arranged for insertion in said socket when 
Said one discharge device is removed therefrom, 
and an additional electron discharge device of 
higher capacity than said one device, means to 
connect said interconnected discharge devices 
to said additional discharge device through said 
plug and socket whereby said additional dis 
charge device replaces said one discharge device 
in Said apparatus, means in said socket to inter 
rupt Said parallel connections to arrange said 
cathode heating circuits in series when said plug 
is inserted in said socket, and means to supply 
heating energy to said cathode heating circuits 
in series from said power supply assembly. 

5. In combination, a plurality of cascade-con 
nected, battery-operated electron discharge de 
Vices, the last of said devices having a socket 
from which it is removable, others of said de 
vices having filaments connected in a series path, 
Said Socket including a plurality of pairs of con 
tacts insulated from each other, each pair ar 
ranged to be connected together when said last 
device is in said Socket, means connecting said 
filaments in parallel through said pairs of con 
tacts when said last device is in said socket, a 
mains-operated power supply apparatus includ 
ing an additional discharge device and a plug 
for insertion in said socket to connect said addi 
tional device to replace said last device in the 
cascade connection While providing no connec 
tions between said pairs of contacts, and means 
to Supply power from said mains to all of said 
discharge devices and to pass the anode current 
of said additional device through said series path 
thereby to heat the filaments included therein. 

6. In combination, a plurality of cascade-con 
nected electron discharge devices arranged for 
battery operation and each having a filament, the 
last of Said devices having a socket and a base, 
Said base having contacts connected to electrodes 
in Said last device and arranged to engage con 
tacts in said socket, one of said base contacts 
engaging a plurality of contacts in said socket 
So connected that the filaments of said discharge 
devices are in parallel when said base is in said 
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Socket, and when said base is removed from Said 
socket the filaments of the remaining devices 
are in series, a mains operated power Supply 
apparatus including a plug arranged for inser 
tion in said socket, and an additional discharge 
device arranged to replace said last discharge 
device in the cascade connection through con 
nections extending through said plug and Socket, 
said plurality of contacts remaining disconnected 
from each other when said plug is inserted, 
whereby the filaments of said remaining devices 
are in Series, and means to pass the anode cur 
rent of said additional device through Said Se 
ries connected filaments to heat said filamentS. 

7. In combination, an apparatus including a 
plurality of interconnected, battery-operated 
electron discharge devices, the last of said de 
vices having a socket from which it is removable, 
mains-operated power Supply apparatus includ 
ing a discharge device of higher capacity than 
said last device and a plug for insertion in Said 
socket when said last device is removed there 
from, connections through said plug and Socket 
between said additional device and said inter 
connected devices whereby said additional device 
replaces said last device in said first apparatus, 
and means to energize all of said devices from 
said mains when said plug is inserted into Said 
socket, said means including means to pass the 
anode current of said additional discharge device 
through the filaments of other discharge devices 
in said apparatus to heat said filaments, and 
means providing an operating bias Voltage for 
said additional device from the potential drop 
produced by said anode current flowing through 
said filaments. 

8. In combination, an apparatus including a 
plurality of interconnected electron discharge de 
vices arranged for battery operation, one of Said 
devices having a socket from which it is remov 
able, a power switch connected to the terminals 
of said devices and connections through Said 
switch to said devices for supplying operating 
current thereto, a power Supply aSSembly ar 
ranged for operation from mains, said a SSembly 
including a plug arranged for insertion in Said 
socket when said one discharge device is re 
moved therefrom, connections to Supply current 
to said device from said assembly, said connec 
tions extending from said mains and passing 
through said switch, said plug and Said Socket 
to said devices, whereby said power Switch con 
trols energization of said devices from batteries 
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through said first connections or from said aS 
sembly When said plug is inserted in said socket. 

9. In combination, an apparatus including an 
electron discharge device arranged for battery 
Operation and a Socket interconnected therewith, 
a power SWitch and connections through said 
Switch to said device for supplying operating 
current thereto, a power supply assembly ar 
ranged for operation from mains, said assembly 
including a plug arranged for insertion in Said 
SOcket. When mains operation of Said apparatus is 
desired, said assembly also including means for 
converting power from said mains to a form 
usable by Said device, connections to supply cur 
rent to said device from said converting means, 
and connections to Supply current from said 
mains through said Switch, said plug, and said 
socket to said converting means, whereby said 
power SWitch controls energization of said de 
Vice from batteries through said first connec 
tions or from Said mains when said plug is in 
Serted in Said Socket. 

10. The combination, with an electric circuit, 
of means to perform a switching operation in said 
circuit, said means comprising an electron dis 
charge device having a contact pin connected to 
an electrode therein, and a socket for said de 
Vice, Said Socket having a receptacle for said pin 
and a plurality of contacts adjacent thereto 
and insulated from each other, said contacts be 
ing connected in said circuit and arranged to 
connect portions thereof through said pin upon 
insertion of Said device into said socket. 

11. The combination, with a plurality of elec 
tron discharge devices, each having a filament 
and said filaments being connected in a series 
circuit With a Source of potential, of means for 
connecting the filaments of said devices in par 
allel, Said means comprising another electron 
discharge device having a filament connected 
between a pair of contact pins, a socket for said 
other device having a receptacle for each of the 
pins of Said device, each of said receptacles hav 
ing a pair of contacts adjacent thereto arranged 
to touch the respective contact pin upon its in 
Sertion therein, and means to connect said con 
tact pins to such points of said series circuit 
that, upon insertion of Said other device in said 
Socket, said filaments are all connected in par 
allel through the contacts of said socket and 
through the contact pins of said other. device 
lying between said contacts. 
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