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This invention relates to a vibrating circuit 
for relays of the Gulstad type and has for its 
object to provide a relay circuit which will oper 
ate more uniformly than former circuits of the 
kind. 
Wibrating relays are used for high speed tele 

graph circuits. Their use is Well known and, 
generally Speaking, they serve to anticipate in 
coming signals, to supply single unit impulses 
which, due to attenuation, are too weak to be 
effective at the receiver. A vibrating relay circuit 
is disclosed in the reissue patent to Finn, No. 
14,304, reissued May 22, 1917. 

In the prior art self-interrupters are known 
which comprise a polarized relay and means, such 
as resistance and condenser, arranged in addi 
tion to this relay to determine a desired fre 
quency at which the self-interrupter is to oper 
ate, the dimensions of such resistance and con 
denser or the like being calculated to achieve 
this. However, the frequency condition. So Gb 
tained is unsteady. 
The present invention provides a novel circuit 

in which a ripple from a source of alternating 
current is used to synchronize the vibrating 
circuit. 
One embodiment of the invention comprises 

means to rectify an alternating current for the 
self-interrupter and to Smooth the resultant rip 
ple current to such extent only that there is a 
residual ripple for effecting the said Synchro 
nization. It has been found that a ripple of 3% 
will be quite sufficient. 
The drawing is a diagram showing an embodi 

ment of this kind. 
P denotes a polarized relay having two wind 

ings I, II and a contact p. C1 indicates a con 
denser, W. a resistance, R, a voltage divider, C2 a. 
smoothing condenser for a rectifier G, while T 
denotes a supply transformer connected to an 
alternating current source. The series connec 
tions C1, I and W, II are joined in parallel to 
contact p, and to voltage divider R, which to such 
end is tapped in its center point. Relay P is 
preferably a relay of the so-called "Post Office' 
type which when provided with auxiliary wind 
ings as described in the Finn patent referred to 
above is known as a "combination' relay in the 
printing telegraph art. A relay of this kind is 
provided with a permanent magnet and the 
armature rests. On the contact to which it was 
last moved until current of the required polarity 
flowing through one of its coils is effective to 
move the armature to the opposite position. In 
the present arrangement, windings I and II are 
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connected so as to oppose each other in their 
effect on the armature except during the brief 
interval when the tongue is in transit between 
the two contacts. 
With contact; p in the position shown in the 

drawing there is a circuit - (G), p, C1, I., R., - (G) 
and a second circuit, namely, - (G), p, W, II, R, 
- (G). 
While condenser Ci is being charged, a current 

flows over winding I pressing tongue p more 
firmly against its left hand contact. 
rent is much greater than the current over W, 
II which at this time tends to move the tongue 
to the right hand contact. When condenser C1 
has been charged the current in winding I ceases. 
Consequently, winding II becomes effective so as 
to switch the contact p to the right hand contact. 
During the period of the contact changing from 
the position shown to the other or opposite posi 
tion the condenser C1 discharges over II, I in 
Series So that there is a flow of current also dur 
ing that period of such polarity that the move 
ment of the armature is accelerated towards the 
right. With contact p in the right hand contact 
position, not represented in the drawing, the cur 
rent in the Self-interrupter flows in the direction 
which is the reverse of the former. The direction 
of the current through W is reversed tending to 
move the armature again to the left, but the cur 
rent in I through condenser C1 is also reversed 
and now holds tongue p to the right until C' is 
charged, at which time winding II is effective to 
move the armature to the left. This time, there 
fore, the condenser C1 discharges in the direction 
likewise the reverse of the former direction of 
discharge, so as to accelerate the return of con 
tact p to the position shown in the drawing. It 
will be seen that in this way the arrangement is 
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Suitable for interrupting and closing a circuit 
continually. 

In order that the vibrating circuit may be con 
trolled by the frequency of the alternating cur 
rent in transformer T, the values of resistance 
W and condenser Ci are proportioned so as to 
cause the relay to vibrate as closely as possible 
to the frequency or to a harmonic thereof. The 
method of making this adjustment is well known 
in the art. When so regulated, the relay will 
vibrate at its frequency with a fair degree of 
stability independently of external control. Each 
time the relay tongue comes to rest on a contact, 
condenser C1 has been discharged in transit and 
starts to charge to build up the holding current 
in windigng I, but when the tongue initially en 
gages the contact, the weaker current through 
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the resistance W and windings II starts to build 
up tending to move the tongue to the opposite 
contact. This condition tends to cause insta 
bility in the circuit but in the present invention 
a momentary surge in voltage due to a ripple 
from the rectifier is more effective on the con 
denser and coil I than on the parallel circuit, 
since the condenser is connected directly to the 
rectifier so therefor the action of the holding 
winding I becomes effective, before winding II 
can move the armature and the armature is held 
positioned until the condenser becomes fully 
charged, and then the cycle just described is 
repeated. '. 
The vibrating circuit herein disclosed may be 

used to control a local telegraph relay Over a 
circuit similar to that disclosed in the Finn pat 
ent referred to above or other circuit arrange 
ments may be operated therefrom. One terminal 
of an external circuit may be connected to the 
armature, the return circuit being connected to 
the center tap on the voltage divider R. 
What is claimed is: 
1. A relay circuit comprising a polarized relay 

having opposed contacts and an energizing cir 
cuit therefor consisting of an alternating current 
source, rectifying means energized thereby and 
circuit connections from the rectifier means in 
cluding a filter device effective only partially to 
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circuit connected to the relay armature, a voltage 
divider connected to the opposite polarity leads 
and parallel connections from the voltage divider 
to the relay armature having in series therein a 
relay coil and a condenser and a relay coil and 
a resistance, respectively, whereby the voltage 
peaks of the rectified current furnish an added 
initial charge to the condenser to stabilize opera 
tion of the relay. 

2. A relay circuit comprising a vibrating polar 
ized relay having opposed terminal contacts and 
an energizing circuit therefor comprising an 
alternating current source, a rectifier bridge net 
work energized thereby and circuit connections 
therefrom for energizing the relay with a pulsat 
ing current including opposite polarity leads from 
the rectifier bridge to the relay terminal contacts, 
a condenser connected across the leads from the 
rectifier bridge to be effective only partially to 
Smooth the ripple in the rectified current from 
said Source, an output circuit connected to the 
relay armature, a voltage divider connected to 
the opposite polarity leads and parallel connec 
tions from a tap of the voltage divider to the 
relay armature, said parallel connections includ 
ing in series therein a relay coil and a condenser 
and a relay coil and a resistance, respectively, 
whereby the voltage peaks of the rectifier current 
furnish an added initial charge to the condenser 

smooth the ripple in the rectified current from 30 to stabilize operation of the relay. 
said source, opposite polarity leads from the rec 
tifying means to the relay contacts, an output GERHARD SCHMOT. 

  


