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UNITED STATES PATENT office 
TELEPHONE SYSTEM 

Don H. Young, Walley Stream, N.Y., assignor-to 
Dictograph Products Company, Inc., New 
N.Y., a corporation of Delaware . . . 

York, 

Application May 5, 1944, serial No. 534,202 
-- . . . . . . . . . . . . . . . ... 9. Claims. (Cl 179-75) 

This invention relates to telephone systems, 
and has particular reference to improvements in 
local battery telephone systems and the switch 
boards thereof. Telephone systems and switchboards of the 
type referred to above are commonly used in 
small or rural communities and in military com 
munication systems. These systems include a 
heavy hand-operated magneto at the switch 
board and at each telephone for signalling. The 
high magneto voltage is fed over the telephone 
lines and is used to actuate a drop-type annun 
ciator at the switchboard or a bell at the tele 
phone, . . . . 

Such systems are not as desirable as the more 
modern types of telephone systems used in the 
larger cities, but they are used by the armed 
forces and in rural communities for the reason 
that they will operate satisfactorily under con 
ditions that would completely disrupt service 
with more sensitive and modern common bat 
tery Systems. Thus, for example, the annun 
ciators or the signalling means of a local bat 
tery type of system will not be actuated when 
the telephone wires are subjected to temporary 
short circuits or when the resistance of 
wires is altered by temporary repairs. 
The principal disadvantage of the local bat 

tery system is that the switchboards and the 
telephones are heavy, inconvenient and run 8 
sightly; the weight being a decided handicap for 
portable use, as in field telephone systems, and 
the appearance and inconvenience being unde 
sirable to the user. . . . . . . . Moreover, the drop type annunciator has the 
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Another object of the invention is to provide 
a telephone system of the local battery type in 
which the weight and size of the switchboard are 
reduced greatly and which is operable in subs 
stantially all positions. x . . . . 

A further object of the invention is to provide 
signalling means for a telephone system and 
actuating means therefor which effectively re 
place the conventional drop type of annunciator 
and magnetos without rendering the System so 
sensitive or fragile as to prevent its use even 
under the most adverse conditions. 
Other objects of the invention will become apparent from the following description of a 

typical form of telephone system. embodying the 
present invention. . . . - - . . . . 
In accordance with the present invention, the 

drop-type annunciators of the field or local 
battery switchboard are replaced by three-ele 
ment, gas-type electronic tubes which can be 
caused to ignite and remain ignited by impress 
ing momentarily a Sufficiently high voltage on 
the proper elements. The potential required 
for igniting the tube and causing it to glow is 
different than the potentials that will cause 
the tube to continue to glow after ignition and 
is higher than any potential normally on the 
telephone lines. Therefore, the tube is not af 
fected by short circuits, grounding or varying 

30 resistance in the lines, Similar tubes can be 
used in the Supervisory circuits of the switch 

35 
disadvantages of being heavy, bulky, and op 
erative only when the Switchboard is set yer 
tically. In other positions the annunciator may 
not operate, even when the coil associated there 
with is energized by a signal from one of the 
telephones. In addition, many of the switch 
boards are not equipped with a signalling means 
for indicating the conclusion of a conversation 
and, therefore, the operator must cut in fre 
quently to determine when the circuit should 
be disconnected. . . . . . . e. An object of the present invention is to pro 
vide a telephone system having the advantages 
of the local battery, type, but which is substan 
tially free from the disadvantages of the other 
systems indicated above. 
Another object of the invention is to provide a telephone system of the local battery type in 

..which the signalling magnetos of the telephones 
may be eliminated. . . . . . . . . . 
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board so that the supervisory signal may be 
operated automatically when the telephone re 
ceiver is returned to its hook or cradle. In order to provide the necessary high poten 
tial for igniting the tube, Without the use of a 
magneto, the telephones may be provided with 
vibratable or pulsating switches connected by 
means of a transformer to the lines so that when 
the telephone is to be used, the switch may be 
actuated to generate a pulsating current, and 
thereby increase the voltage on the lines suff- . 
ciently to cause the tube to glow and provide a 
visual signal. . . . . . or - . - . 
The gas-type tubes are of a type that will 

continue to glow and transmit a current when 
ignited until the plate circuit is opened or the 
Voltage in the circuit is reduced below a pre 
determined minimum. These tubes are consid 
erably Smaller and lighter than the drop-type 
annunciators commonly used, and for that rea 
son, the size and weight of a switchboard can be 
reduced-considerably. The tubes may be cush 
ioned and placed behind protective shields. So that 

... they are protected against damage even when the 



ode 8 and the plate 2. 
potential is applied between the cathode 8 and 

for a purpose to be described later. 
contact 28 is connected to the conductor 25. 
The conductors 30 and 3 of the second tele 

phone line are similarly connected to the contacts 
32 and 33 of a jack 34. The contact 32 of this 
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switchboard is dropped, as often happens in field 
service. Moreover, the SWitchboard is operative 
even when lying horizontally or, inclined to the 
vertical, an obvious advantage, particularly in 
military operations. When conditions do not al 
ways permit the Switchboard to be placed advan 
tageously. 
The present invention simplifies and renders 

Semi-automatic the Operation of the usual local 
battery system while increasing its reliability and 

s 

retaining all of the advantages of the local bat. . 
tery type of system. - 

For a better understanding of the present in 
vention, reference may be had to the accom-o. 
panying drawings, in which: 

Figure 1 is a simplified diagrammatic showing 
of a circuit for two telephones, embodying the 
present invention; - - 

From the preceding description of the SWitch 
board line circuit it will be apparent that the 
potential of the battery 7 will be impressed 
upon the cathodes 8 and 37 and the plates 2 
and 40 of the tubes 9 and 39. It will also be 
apparent that the cathodes 8 and 37 and the 
grids 20 and 38 will be connected to the telephone 
lines. When a potentialis impressed on the tele 
phone lines and consequently on the cathode and 
grid of a tube 9 or 39, it will cause the gases 
in the tube to ionize, thereby causing the tube to 
glow. The tube will continue to glow until the 

Figure 2 is a sectional view of a typical form 
of telephone including a pulsating contact or pull 
sating switch for actuating the signalling tubes 
at the Switchboard. 
The embodiment of the invention chosen for 

illustration is disclosed in the drawings, as applied 
to a telephone system including a switchboard 
circuit having two, two-wire telephone lines con 
nected therewith. It will be understood that the 
switchboard may be provided with connections for 
as many lines as may be required. 
One of the lines consisting of the conductors 

O and is connected to a jack 2 having two 
contacts 3 and 4 connected respectively to lines 
0 and . Contact 2 of the jack is also con 
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battery 7 is disconnected from the tube. 
The telephone circuits for the System are the 

same and only one of these will be described. 
The transmitter 50 and receiver 5? are illustrated 
diagrammatically as in a French type of handset 
(Figure 2) with the switch 52 interposed between 
the line and the receiver 5. The opposite side 
of the receiver 5 is connected by means of a 
conductor 53, and the secondary winding 54 of 
a transformer 55 to the line 0. The transmitter 
50 is connected by means of the conductor 53, 
a hookswitch 56 to one pole of a battery 5, 
through the other pole of the battery 57 to the 
primary winding 63 of the transformer 55 and 
to the other side of the transmitter 50 thereby 
constituting a talking circuit when hookswitch 56 
is closed. One pole of the battery 5 is con 

30 

nected to the cathode 8 of a gas type electronic 
tube 9. The jack contact 3 is normally in en 
gagement with a contact 5 which is connected 
by a conductor 6 to one pole of a battery 17 or 
other source of direct current. The gas type elec 
tronic tube 9 is also provided with a grid 20 
interposed between and in closely placed relation 
to the cathode 8 and the plate 2 of the tube. 
The tube 9 is of a type which glows upon 

passage of a current between the cathode 8 and 

40 

the plate 2, but which is normally inactive even 
though potentials are applied between the cath 

When an additional 

the grid 20 the tube becomes active and current 

of the tube is opened or the voltage is reduced. 
The grid 20 of the tube is connected by means 

of a conductor 22 through a resistor 23 to the 
contact 4 of the jack. The plate 2 of the tube 
9 is connected through a resistor 24 and a con 

ductor 25 to the other pole of the battery 7. 
The coil 26 of a relay 27 may be interposed for 
controlling the operation of an audible signal Such 
as an alarm bell or buzzer (not shown) if desired. 
The jack 2 is provided with a third contact 28 

This third 

jack is connected to the cathode 37 of the tube 
39 which is similar to the tube 9. The contact 
32 of the jackis engageable with contact 35 which 
is connected to the conductor 6. The jack con 
tact 33 is connected through a resistor 36 to the 
grid 38 of the tube 39. The circuit is completed 
by connecting the plate 40 of the tube 39 through 
the resistor 29 to the conductor 25. The contact 
4 of the jack 34 is connected to the conductor 25. 

45 

flows between the cathode 8 and the plate 2 
causing it to glow. When the tube 9 is started, 
it Will continue to glow until the battery circuit 
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nected by means of a conductor to the primary 
winding 58 of a step-up transformer 59. The 
opposite end of the winding 58 is connected to 
one contact 60 of a pulsating switch 6i (Figure 2) 
which is normally spaced from the other contact 
62 of the switch 6. The contact 62 is connected 
to the opposite pole of the battery 5. An audible 
signal member 64 is also connected to telephone 
line iO and to indicate incoming calls in the 
conventional manner. 
As illustrated in Figure 2, the contact 62 of the 

switch 6 is resiliently supported and normally is 
spaced from the contact 60. The end of the con 
tact 62 may be disposed adjacent to a rod 66 that 
is depressed by the weight of the handset H but 
is urged upwardly at all times by means of a Spring 
6. The rod 66 supports pivotally a pawl 68 that 
is arranged to tilt and pass by the contact 62 when 
rod 66 moves upwardly. The pawl 68 is so ar 
ranged that on downward movement of the rod 
66 either by manually operating the rod with the 
finger or hanging up the handset H, the pawl 68 
will engage contact 62 displace it downwardly and 
then release it so that the contact 62 can vibrate 
into and out of engagement with the contact 6). 
When a call is to be made, the handset. His lifted 
and the rod 66 is depressed manually to set the 
contact 62 into vibration. 
Inasmuch as the Switch 6 is in the circuit 

containing the battery 5 and the primary 58 of 
the transformer 59, a pulsating current is gen 
erated by vibration of the contact 62 which is 
stepped up in the secondary winding 65 to increase 
the potential applied to the grid 20 of the tube 9 
sufficiently to ionize the gas therein and cause the 
tube 9 to glow on the switchboard. The relay 
27 will be actuated by the flow of current to the 
tube 9 to actuate the audible or other signalling 
means. 
The switches 52 and 56 are normally held open 

when the handset is on its cradle, but are closed 
when the handset is lifted to connect the trans 
mitter 50 and receiver 5 to the lines to and ff. 
The cord circuit for connecting the operator 

to the lines and for connecting the lines to each 
other is shown diagrammatically in Fig. 1. The 
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cord circuit includes a plug 70 having three con 
tacts T-1, T2 and 73 engageable respectively with 
the contacts 3, 4 and 28 of the jack-2 or the 
contacts 32; 33 and 4f of the jack 34. Upon in 
sertion of the plug 10 in the jack-f2, the contact 
is is disengaged from the contact 5. 
when the plug 70 is inserted in the jack 34 the 
jack 32 is disengaged from the contact 35. In 
either case the potential applied to the cathode 
of the tube f9 and 39 is reduced to 'zero and the 
tube ceases to glow. The contacts 7 and T2 are 
connected by the conductors 74 and 15 to the operator's listening and ringing key 78 which can 
be moved to one of two positions normally. The 
conductors 14 and 15 are connected through-nor 
mally engaged contacts 16 and 77 on the oper 
ator's listening and ringing key to the plug 83 
having a dead contact 80, and two plug contacts 
81 and 82. The operator's key can be moved to a 
ringing position which disengages the contacts 
76 and 77 and connects the plug 83 to a ringing 
generator (not shown) by means of the contacts 
86 and 87 so that a ringing signal can be applied 
to the plug contacts 8f and 82. The plug 83 also 
may be inserted in either of the jacks f2 or 34. 
The operator's ringing and listening key may be 
operated to another position which connects the 
operator's telephone set to conductors 74 and 75 
by means of contacts 84 and 85 whereby the 
switchboard operator can converse either with a 
subscriber on either or both of plugs 70 and 83 
whichever may be desired. - 
When a party on lines fo and if, for example, 

wishes to speak with another party the answering 

the contact of the jack f3 with the plug contact 
T and contact 4 of the jack with plug contact 
T2 and contact 28 of the jack with plug contact 
73, thereby connecting the lines "f 0 andff to the 
lines T4 and T5 in the cord circuit. The operator 
then operates the listening key to determine who 
the calling party desired to be connnected with. 
Assuming, for purposes of illustration, that the 
party on lines fo and if wishes to converse with 
is then inserted in jack 34 thus connecting the 
plug terminal 8 f with the jack terminal 32, the 
plug terminal 82 with the jack terminal 33 an 
the plug terminal 80 with the jack terminal 4 f.) 
In order to ring the party on the lines 39 and 

31, an alternating or a pulsating current, supplied 
by a magneto, or any other source maybe applied 
to the contacts 81 and 82 by means of the contacts 
8s and 87, thereby actuating the signalling means 
64 at the corresponding party's telephone. If de 
sired, the signalling means 64 may be responsive 
only to a higher voltage than that supplied by the 
pulsing switch 6 so that the signal 64 can be 
actuated only by the operator. . . . . - - . . . 

When the conversation over the telephonesis 
concluded, the operator may be advised by means 
of the tube 88 in the cord circuit. The tube 88 is 
connected in the circuit in such a way that it 
glows when a conversation is concluded and is ex 
tinguished when the plug 10 is withdrawn from 
the jack 2 or 34. . . . . . . . . . 
The cathode 89 of the tube 88 is connected by 

the conductor 90 to the conductors and to one 
pole of the battery 7. The plate.9? is connected 
by the conductor 92 to the plug contact 73 and 
thus through the jack contact 28 or 4 to the con 
ductor. 25 when the plug. 1g is inserted in the jack 

ross the 2 or 34, thereby applying a potential 
cathode and plate. - 4. The grid $3 is connected through the second- 75. 

imilarly, 

and - 

*60 

potential to said grid over said electrically con 

ary-winding 94 of the transformer 95 to the con 
ductor 90. The opposite ends of the primary 
winding, 96 of the transformer 95 are connected 
to the conductors T4 and 15... When the plug lo 

5 is inserted, for example in the jack i2, and the 
telephone connected to the jack 12 is returned 
to its cradle, the pulsating switch 6 is actuated 
by returning the handset Hito its cradle, a pull 
sating currentis generated that is transmitted to 

/) the primary winding 96 of the transformer 95 to 
apply a sufficiently increased potential to the 
grid 93 to cause the tube.88 to glow. The tube:88 
will continue to glow until the plug O is with 
drawn from the jack: 2, thereby disconnecting 

5 the plate 9 from the -battery Al and extinguish 
ing the tube.88. . . , 
- From the preceding description it will be:ap 
parent that,the above-described local battery sys 
tennis rendered semi-automatic in operation by 

20 providing signalling means that is operable with 
out including magnetos or other heavy manually 
'operated signal generators at the telephones. 
Also, the system permits elimination of heavy 
annunciators at the switchboard and the pro 

25 vision of an automatic supervisory signal in the 
cord-circuit without the inclusion of troublesome 
relays. Moreover, salarm signals can be provided 
at the switchboard with only one relay 27, com 
mon to the entire switchboard, thereby reducing 

so the probability of contact trouble in the system. 
Moreover, all of the advantages inherent in a 
local battery system are retained while the 
switchboard and the telephones may be improved 
in appearance, reduced in weight, and rendered 

plugio is inserted in the jack 2, thus engaging 35 metable. 
It will be understood that the above described 

system is susceptible to considerable modification 
in the arrangement of the elements, the size of 
the system-controlled by the switchboard and in 

to the type of telephone sets and signalling means 
-at the sets. Therefore, the above described exam 
ple of a system embodying the invention should 
be considered as illustrative and not as limiting 
the scope of the following claims. . . . . . 

the parties onlines 30 and 37 the calling Blug's 45. ci; il. A telephone system comprising a plurality 
-of-telephone sets, each having a transmitter and 
a receiver, a switchboard having a plurality of 
'gas-type electronic tubes forming ... signalling 

50 means corresponding to each telephone set, each 
tubehaving a plate, a grid and a cathode, and be 
ing adapted to glow upon application of poten 
-tials of proper magnitude to the cathode, the 
"plate and the grid, means applying a potential to 

i55 said plate and cathode of insufficient magnitude 
to initiate the operation of the tube but of sufi 
scient-magnitude to continue the operation of the 
tube after it has been started, means electrically 
connecting each of said:telephone sets to the grid 
of the corresponding tube, and means operable at 
said telephone set for supplying-a sufficiently high 

necting means to ionize the gas in the corre 
sponding tube-and-cause said tube to glow. . . 

2. A telephone system comprising a plurality 
of telephone sets each having a transmitter and 
a receiver, a switchboard having a plurality of 
"gas-type electronic tubes forming signalling 
means corresponding to each telephone set, each 

: 70 tube having a plate, a grid and a cathode, and 
being adapted to glow upon application of poten 
tials of proper magnitude to the cathode, the 

and the grid, means for applying a poten 
said plate and cathode, means electrically 
cting each of said telephone-sets to the 

ti.   
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grid of its corresponding tube, and vibratable 
SWitch means operable at said telephone set for 
supplying a sufficiently high potential to said grid 
to ionize the gas in the corresponding tube and 
cause said tube to glow. . . 3. A telephone system comprising a plurality 
of telephone sets, each having a transmitter and 
a receiver, a switchboard having a plurality of 
gas-type. electronic tubes forming signalling 
means corresponding to each telephone set, each 
tubehaving a plate, a grid and a cathode and be 
ing adapted to glow upon application of poten 
tials of proper magnitude to the grid, plate and 
cathode, a separate jack at the switchboard for 
each of said telephone sets and connecting said 
telephone sets to said cathode and said grid of the 
corresponding tube, means for applying a poten 
tial to said cathode and Said plate, means for 
Supplying a potential to the plate and cathode of 
Said corresponding tube of insufficient magnitude 
to cause Said tube to glow, and means operable 
at each telephone set for supplying a potential 
to the grid of the corresponding tube of sufficient 
magnitude to cause the corresponding tube to 
gloW. 
4. A telephone System comprising a plurality 

of telephone sets, each having a transmitter and 
a receiver, a Switchboard having a plurality of 
gas-type electronic tubes forming signalling 
means corresponding to each telephone set, each 
tube having a plate, a grid and a cathode and 
being adapted to glow upon application of poten 
tials of proper magnitude to the grid, plate and 
cathode, a separate jack at the switchboard con 
nected to each of said telephone sets, means elec 
trically connecting said telephone sets to said 
cathode and to said grid of the corresponding 
tube, means including a pair of disengageable 
contacts in each of said jacks for applying a po 
tential to said cathode and to said plate, means 
for supplying a potential to the plate, and cath 
ode of Said corresponding tube of insufficient 
magnitude to cause said tube to glow, means. op 
erable at each telephone set for supplying a po 
tential to the grid of the corresponding tube of . 

O 
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ing a potential of sufficiently great magnitude to 
the corresponding tube to cause said tube to glow, 
an operator's telephone set at said switchboard, 
means for connecting said operator's set selective 
ly to any of the other telephone sets, and means 
operable upon connection of said operator's tele 
phone set to another telephone set for disconnect 
ing the corresponding tube from at least one of 
said means for supplying potentials. , 

7. In a telephone system having a plurality of 
telephone sets, the combination of a switchboard 
having a plurality of three-element, gas-type 
electronic tubes, each corresponding to a tele 
phone set and being adapted to ignite and glow 
upon application of potentials of proper magni 
tude to the elements thereof, means for applying 
to the eleemnts of said tubes potentials of insuffi. 
cient magnitude to ignite the tubes but sufficient 
ly high to cause the tubes to continue glow after 
ignition, means operable at each telephone set for 
Supplying a potential sufficient to ignite its corre 
sponding tube, and means operable at the switch 
board for disconnecting at least one element of 
the tube from the potential supplying, means to 
extinguish a glowing tube. . . . . . . . 

8. In a telephone system having a plurality of 
telephone sets, the combination of a switchboard 
having a plurality of three-element, gas-type 
electronic tubes, each corresponding to a tele 
phone set and being adapted to ignite and glow 
upon application of potentials of proper magni 
tude to the elements thereof, means for applying 
to the elements of said tubes potentials of insuffi 
cient magnitude to ignite the tubes but sufficient 
ly high to cause the tubes to continue glow after 
ignition, means operable at each telephone set for 
supplying a potential sufficient to ignite its cor 
responding tube, an operator's telephone set at 
said switchboard, contact means for connecting 
said operator's set selectively to any of the other 
telephone sets and simultaneously disconnecting 
at least one element of the corresponding tube 
from the potential supplying means, and means 
including said contact means operable at said 

sufficient magnitude to cause the corresponding 
tube to glow, an operator's telephone set at said 
SWitchboard having a plug to be received in any. 
of said jacks, and means Cn said plugs for disen 
gaging Said disengageable contacts of the jack 
receiving the plug and extinguishing said tube. 

5. A telephone system comprising a plurality of 
telephone sets, a switchboard for selectively con 
necting said telephone sets to each other, mull 
tiple element, gas-type electronic tubes at said 
Switchboard corresponding to each telephone set, 
each tube being adapted to glow upon application 
of proper potentials to the elements thereof, 
means for applying to said elements potentials 
of insufficient magnitude to cause said tubes to 
glow but of sufficient magnitude to cause the tube 
to continue to glow after it has been started and 
means operable at said telephone sets for sup 
plying a potential of Sufficiently great magnitude 
to the corresponding tube. to cause said tube to 
glow. 

6. A telephone system comprising a. plurality Of 
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telephone sets, a switchboard for selectively con 
necting said telephone sets to each other, three 
element, gas-type electronic tubes at said switch 
board corresponding to each telephone set, each 
tube being adapted to glow upon application of 
proper potentials to the elements thereof, means 
for applying to said elements potentials of insuff 
cient magnitude to cause said tubes to glow, 
means operable at said telephone sets for supply 

70 

75 

Switchboard for connecting said other telephone 
sets selectively to each other. . - - 

9. In a telephone system having a plurality of 
telephone sets, the combination of a switchboard 
having a plurality of three-element, gas-type 
electronic tubes, each corresponding to a tele 
phone set and being adapted to ignite and glow 
upon application of potentials of proper magni 
tude to the elements thereof, means for applying 
to the elements of said tubes potentials of in 
sufficient magnitude to ignite the tubes but sufi 
ciently high to cause the tubes to continue glow 
after ignition, means operable at each telephone 
set for supplying a potential sufficient to ignite 
its corresponding tube, an operator's telephone set 
at said switchboard, contact means for connect 
ing said operator's set selectively to any of the 
other telephone sets and simultaneously discon 
necting at least one element of the corresponding 
tube from the potential supplying means, and 

65 means including said contact means operable at 

phone sets selectively to each other, a three-ele 
Said switchboard for connecting said other tele 

ment, gas-type electronic tube electrically con 
nected to said contact means, means engageable 
with Said contact means for connecting the last 
mentioned tube to said means for supplying po 
tentials and to said means operable at said tele 
phone sets, whereby actuation of the last-men 
tioned means ignites and causes the last-men 
tioned tube to glow. . . . . . . . . . . 

- DON H. YOUNG. 
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