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ATENT OFFICE 
ARTHUR. M. TROGNER, OF EAST ORANGE, NEw JERSEY, AssIGNOR. TownRED RADIo, 

INC, OF NEW YORK, N.Y., A CORPORATION OF DELAWARE 
swiTCHING AND RELAY systEM 

Application filed December 13, 1988, serial ro, 335,770. . . 
My invention relates to switching systems 

in general and more specifically to combi 
nations of switching and relay systems. 
An object of my invention is to provide 

certain improvements in switching and re 
lay systems whereby the apparatus and ar 
rangement thereof provides certain circuit 
connections and the proper timing for the 
establishment of such circuits. 
A further object of my invention is to 

provide a switching and relay system where 
by any number of circuits may be established 
in a predetermined order in a manner sub 
stantially as described in the specification 
following. . . . . 
Other and further objects of my invention. 

are to provide certain structural features and 
arrangements of apparatus for controlling. 
the operation of communicating systems. 
A better understanding can be had of the 

switching and relay system of my invention 
by referring to the specification following 
and to the accompanying drawing which ill 
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lustates the switching and relay system of 
25. my invention. 

The particular arrangement shown in the accompanying drawing is especially adapt 
able for use in radio transmitting systems. 
The switching and relay system of my in 
vention may be employed in many different 
circuit arrangements and in combination with 
electrical apparatus other than radio trans 
mitters. Reference is made to the following 
specification and to the accompanying draw 
ing for the purpose of illustrating the prin 
ciples of my invention, as applied to a switch 
ing and relay system for radio transmitters. 

In radio transmitting systems it is a com 
mon practice to employ a master oscillator 
circuit arrangement. It is the general prac 
tict to interrupt the operation of the power 
amplifier in such systems, thereby control 
ling the radiation of energy from the trans 
mitter. The master oscillator is allowed to 
remain in an oscillating condition thereby 
increasing the stability of operation. The 

lator is admitted to the.hi 

power amplifier is associated with the mas 

circuit of the amplifier and controlled by 
making and breaking the circuit or other 
wise controlling the operation of the ampli 
fier tube by means of a relay or key circuit. 
Due to the inherent capacity of the tube 

electrodes the energy from the master oscil 
gh frequency load 

circuit where it is radiated or otherwise trans 
mitted. The energy thus radiated is not infrequently of appreciable amplitude and 
gives rise to interference when receiving ap 
paratus is operated in the vicinity. Such 
radiation performs no useful function and 
is undesired for a number of reasons. It is 
therefore desirable to prevent the radiation 
or-transmission of energy from the load cir2 
cuit when the key circuit is open. To provide 
relays of the ordinary design, as a means for 
controlling the association of a high fre 
quency oscillator and amplifier system with 
the load circuit only when the key is de 
pressed, introduces many problems such as 
the propertiming of the relays and the prob 
ability that the relays will not operate in 
unison. Other problems arise which offer 
considerable difficulty of solution and which 
are avoided with the switching and relay sys 
tem of my invention. ... ', The switching and relay system of my 
invention is illustrated in the accompanying drawing as adapted to the control of radio 
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transmitting systems and for the purpose 
aforementioned. The key or relay circuit 
for controlling the operation of the amplifier 
is connected in series with the contact mem 
bers associated with electromagnet armature 
1. Electromagnet armature 1 is actuated by 
electromagnet 2 thereby completing the cir 
cuit to the key or relay control of the am 
plifier. In order that electromagnet 2 be 90 
energized and the circuit associated with 
armature 1 be completed, it is necessary that 
an electrical connection be established be 
tween contact members 3 and that key circuit 
4 be closed. Source of control energy 5 is 
associated with key circuit 4 and electromag 
net 6. The closing of key circuit 4 causes 
the energy from source 5 to energize electro 
magnet 6. Electromagnet 6 controls the 
movement of armature 7. Armature 7 is pro- 100 

ter oscillator and is caused to amplify the 
energy from the master oscillator. The con 

' trol is usually in the grid or control electrode 
y 



2 
vided with suitable contact members whereby 
the energization of electromagnet 6 estab 
lishes a circuit and the deenergization of elec 
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tromagnet 6 interrupts the circuit associated 
with armature and contact members 7. Ar 
mature 7 is provided with a suitable retard 
ing device which permits a rapid closing of 
the circuit associated with armature 7 when 
the latter is energized by electromagnet 6 
and which retards the interruption of the 
circuit when electromagnet 6 is deenergized. 
Any suitable dash pot may be employed for 
this purpose by which the circuit is imme 
diately established and whereby the inter 
ruption of the circuit is greatly retarded. 
The circuit above referred to as associated 
with armature and contact members 7, is con 
nected in series with electromagnet 8 and 
Source of potential 5. Upon the energization 
of electromagnet 6 by means of key circuit 4, 
electromagnet 8 is energized. Electromag 
net 8 actuates an armature member 9 which 
is attracted in the direction of the dotted 

25 
lines immediately above the position shown. 
This attraction is prevented, however, at this 
instant by locking member 10 which is in 
the position shown by dotted lines. Since the 
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closing of key circuit 4 is necessary to en 
ergize electromagnets 6 and 8, no attraction 
of armature 9 would occur when key 4 is 
in the open position. The closing of key 
circuit. 4, in addition to completing the cir 
cuits for the energization of electromagnets 
6 and 8, completes the circuit from source 5 
to electromagnet 13. The energization of 
electromagnet 13 actuates locking member 
and armature 10 which engages with member 
11 of armature 9, thereby preventing the 
movement of armature 9 and the establish 
ment of the circuit by means of contact mem 
bers 3. The opening of key circuit 4 deener 
gizes electromagnet 13 and locking member 
10 is disengaged with member 11 due to 
spring 12. Although key circuit 4 is opened, 
armature 7 associated with electromagnet 6 
is in the closed position, thereby maintaining 
connection between electromagnet 8 and 
source of energy 5 by virtue of the retarding 
action of a suitable dash pot 20 associated 
therewith. The closed position of armature 
9 and member 11 causes the completion of the 
circuit including contact members 3, electro 

55 
magnet 2 and source of potential 5. The cir 
cuit associated with armature 1 is thereby 
completed. Continued interrupting of key 
circuit 4 causes continued interrupting of the 
energization of electromagnet 2 and hence 
interruption of the transmitter key circuit 
or circuit associated with the operation of 
the amplifier tubes. A sufficient lapse in 
transmission or an interruption of the key 
circuit 4 over a considerable length of time 
results in the opening of armature 7, the de energization of electromagnet 8 and interrup 

1876,320 
tion of the circuit including contacts 3, elec 
tromagnet2 and source of potential 5. 
Associated with armature 9 is a contact 

member 16 which may comprise a strip of spring metal supported on armature 9 by 
means of insulator 1. Contact member 16 
completes the electrical circuit between con 
tacts 14 and 15 which latter may be associated 
with the transmitter and load circuit respec 
tively. As heretofore mentioned the load 
circuit may comprise a space radiating sys 
tem. The load circuit may be the input cir 
cuit or the output circuit of a thermionic tube 
employed in any suitable arrangement. Con 
tact members 18 may be provided whereby a 
circuit including pilot lamp 19 and source of 
potential 5 indicates the opened position of 
armature 9. The pilot lamp may be posi 
tioned adjacent to the compass-bearing equip 
ment serving to warn the operator to apply 
a correction factor in the determination of 
the bearing. The bearing as indicated by 
most systems is influenced by the presence 
of complete circuits such as would be the case 
with the closed antenna circuit. 

I realize that many modifications of the 
switching and relay system of my invention 
are possible without departing from the spirit 
of my invention. Any number of movable 
armatures may be employed in combination 
with electromagnets and the same provided 
with suitable contact members, depending 
upon the particular application of the sys 
tem. It is to be understood that the embodi 
ments of my invention are not to be restricted to the accompanying drawing or the forego 
ing specification but only as defined in the 
scope of the appended claims. 

70 

75 

80 

CO 

CO 

What I claim as new and desire to secure 
by Letters Patent of the United States is: 

1. A switching and relay system compris 
ing in combination a source of electrical en ergy, a plurality of electromagnetic relays 
each having a winding and an armature mem 
ber provided with contact members, a com 
mon control circuit associated with said 
source of energy and the windings of said electromagnetic relays for energizing said 
windings, a movable armature associated 
with an electromagnet energized in common 
with the energization of said relays, said 
movable armature being disposed in locking 
relation to the armature of one of said re 
lays for preventing the actuation of said last 
mentioned relay for a given time interval 
after said control circuit is closed, and means 
for releasing said interlock and prolonging 
the energization of said last mentioned re. 
lay for given time intervals irrespective of 
the subsequent opening of said control cir 
cuit. - 

2. A switching and relay system compris 
ing in combination a source of electrical en 
ergy, a plurality of electromagnetic relays 
each including an armature and an operating 
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solenoid and having the solenoids thereof 
energized by said source of energy, a control 
circuit in common with said relays, an elec 
tromagnet control device associated with a 
movable armature and energized in common 
with said solenoids, the movable armature of 
said electromagnet control device being dis 
posed in interlocking relation to the arma 
ture of one of said relays adapted to mechan 
ically prevent the mechanical operation of 
the armature of the last mentioned one of 
said relays, and means for prolonging the 
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energization of said last mentioned relay 
after said control circuit is opened. 

3. A switching and relay system compris 
ing in combination a main electromagnetic 
relay, a plurality of electromagnetic relays 
associated with a source of electrical E. 
an armature and contact system controlled 
by each of said relays, a common control cir 
cuit for connecting certain of said relays with 
said source, an electromagnetic locking de 
vice for preventing the mechanical movement 
of the armature associated with one of said 
relays, said electromagnetic locking device 
being controlled by the closing of said com 
mon control circuit, and a slow motion mech 
anism connected to one of said relays for 
prolonging the energization of the relay 
which has its armature controlled by said electromagnetic locking device for a predeter 
mined time after the opening of said control 
circuit. 

4. A switching and relay system compris 
ing in combination a main electromagnetic 
relay, a plurality of auxiliary electromag 
netic relays, associated with a source of elec 
trical energy, a common control circuit, said 
electromagnetic relays each comprising an 
electromagnet and a movable armature Ai. 
ed to control a plurality of circuits, an elec 
tromagnetic locking device disposed adjacent 
the armature of said main relay for prevent 
ing the mechanical movement of the armature 
associated therewith when the electromagnet 
thereof is energized by closing said control 
circuit, said electromagnetic locking device 
being controlled by said common control cir 
cuit, and one of said auxiliary relays bein adapted to prolong the energization of sai 
main relay for a given time interval after the 
opening of said control circuit. 

ARTHURM. TROGNER, 


