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1 
My invention relates in general to wibrating 

interrupter Systems and more particularly to 
Wibrating interrupter Systems hawing at least, two 
wibratory interrupterS operated at Substantially 
the Same frequency. * 
An object of my invention is the provision of 

operating at least two Wibratory interrupters at 
Substantially the Same frequency. 
Another object of my invention is the provision 

of operating at least tWo Wibratory interrupters 
at Substantially the same frequency by decreas 
ing the frequency of the wibratory interrupter 
haWing the higher natural frequency and by in 
creasing the frequency of the wibratory inter 
rupter hawing the lower natural frequency. 
Another object of my invention is to provide 

for operating at least tWo wibratory interrupters 
at Substantially the Same frequency with a pre 
determined phase relation With respect to each 
Other. * = 

Another object of my inWention is the provision 
of operating at least tWo wibratory interrupters 
at Substantially the Same frequency with a pre 
determined phase relation with respect to each 
other, together With the proWision of goverrhing 
the frequencies of the Wibratory interrupters in 
response to the Said predetermined phase rela 
tion. 
Another object of my invention is the provision 

of Operating at least two wibratory interrupters at 
Substantially the same frequency which lies be 
tween the natural frequency of the vibratory in 
terrupterS. 
Another object of my invention is the provision 

of operating at least two wibratory interrupters 
Such that the maximum frequency is produced 
for one of the wibratory interrupters when the 
Wibrating memberS are Substantially in phase and 
Such that the maximum frequency for the other 
wibratory interrupter is produced when , the wi 
brating members are Substantially 180° out of 
phaSe. 
Another object of my invention is the provision 

of operating at least two wibratory interrupters 
at substantially the same frequency with the fre 
quencies maintained at Substantially 90° apart. 
Another object of my invention is the provision 

of operating at least two wibratory interrupters 
at Substantially the Same frequency by applying 
more power to the driving coil of the vibratory 
interrupter hawing the loWer natural frequency 
and prowiding leSS poWer to the driving coll of 
the Wibratory interrupter haWing the higher nat= 
ural frequency. 
Other objectS and a fuller understanding of 
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my invention may be had by referring to the fol-. 
lowing description and claims, taken in conjunc 
tion with the accompanying drawing, in which: 

Figure 1 is a diagrammatic view of a vibrating 
6 interrupter System embodying the features of my 

inventiOn: 
Figure 2 illustrates a fragmentary portion of 

the System ShoWn in Figure 1, and illustrates par 
ticularly the circuitS for the driving coils of the 
wibratory interrupter when the vibrating mem 
berS are in phaSe and engaging the contacts on 
the lower Side; • 
Figure 3 is a fragmentary view of the vibrating 

interrupter System Shown in Figure 1 and illus 
trating particularly the position of the driving 
coil circuit when the vibrating members are in 
phase and engaging the upper contacts; 

Figure 4 is a fragmentary wiew of the wibrating 
interrupter System Shown in Figure 1, illustrating 
particularly the position of the circuits for the 
driWing coils when the wibrating members are 
Out of phaSe, the upper wibrating member en- . 
gaging the upper contact and the lower wibrat 
ing member engaging the lower contact; 

Figure 5 is a fragmentary view of the vibrating 
interrupter System Shown in Figure 1 and illus 
trates particularly the circuit, condition for the 
driving coilS When the wibrating members are out 
of phase, With the upper wibrating member en 
gaging the loWer contacts and the lower wibrating 
member engaging the upper contacts; 

Figure 6 is a diagram showing the voltage 
Which is impreSSed upon the driver coll for the 
upper Wibratory interrupter, when the wibrating 
members are in phase; 
Figure 7 is a diagram similar to Figure 6 and 

ShowS the voltage impressed upon the driver coil 
for the lower vibratory interrupter when the wi 
brating members are substantially 180° out; of 

40 phaSe; and • 
Figure 8 is a chart Showing the natural fre 

quencies for the two wibratory interrupters 
ShOWn in Figure 1. 
With reference to the drawing and particular 

45 ly to Figure 1, the wibrating interrupter System 
comprises a first vibrating interrupter circuit 
designated by the reference character A and a 
Second Wibrating interrupter circuit designated 
by the reference character B. Each of the w1 

50 brating interrupter circuits includes a trans 
former, a vibratory interrupter having a driving 
magnet. In the wibrating interrupter circuit A, 
the transformer is designated by the reference 
character 10 and has a split primary winding 

65 comprising tWo Sections Il and l2 and a second 
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ary winding f3. The primary winding is provided 
with a center tap connected to one side of the 
battery 2I through a switch 22. While 1 have fl 
Iustrated a source of battery current, it is to be 
understood that the source 2| rnay be any S?dtable 
unidirectional current source. The opposite side 
of the battery is connected to a wibrating reed or 
contact; member I??? of the vibratory interrupter. 
The vibrating contact member I6} wibrates be 
tween a pair of oppositely disposed relatively 

- stationary contacts I4 and l? which are respec 
tively connected through conductorS 98 and 97 
to the end terminals of the primary winding. A 
capacitor 20 may be connected across the two 
oppositely disposed stationary contacts 1 and [5. 

For driving the vibrating contact member 16, 
r provide a driving magnet f8 having a coil f8. 
Before describing the electrical connection for 
the driving coil 19 for the vibrating interrupter 
circuit, A, T will describe the vibrating interrupter 
circuit, B which includes a transformer 50, a 
vibratory interrupter and a driving coil therefor. 
Generally speaking, the vibrating interrupter 
circuit, B is substantially the Same as that for 
the vibrating interrupter circuit A, and accord 
ingly the transformer which is designated by the 
reference character 50 has a split primary Wind 
ing comprising two sections 6l and 52 and a Sec 
ondary winding 53. The primary Winding is pro 
vided with a similar center tap connected to one 
side of the battery 2I through a conductor 25 and 
the switch 22. The stationary end of a vibrating 
reed or contact member 56 for the vibrating in 
terrupter circuit B is connected to the opposite 
side of the battery 2f through a conductor 26. 
The vibrating reed or contact member 5t wibrates 
between a pair of oppositely disposed relatively 
stationary contacts 64 and 55 which are respec 
tively connected through conductors 24 and 99 
to the end terminals of the primary winding for 
the transformer g0. A capacitor 60 may be con 
nected across the two oppositely disposed Sta 
tionary contacts 64 and 55. For driving the 
vibrating contact member 56, T provide a driving 
magnet 68 having a driving coil 69. In this de= 
scription, the contacts l4 and 54 which are dis 
posed on the same side of the wibrating contact 
member as the driving magnet will be referred 
to as the magnet-side contacts, and the contacts 
{5 and 65 which are disposed on the Side of the 
wibrating contact member aWay from the driv 
ing magnet will be referred to as the rebound 
contacts. The left-hand end of the driving coll 
f9 is connected to a contact lT positioned on the 
lower side of the vibrating contact member Its. 
The right-hand end of the driving coll l8 is con 
nected through a conductor 23 and the conductor 
24 to the magnet, side contact 64 of the wibrating 
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to the battery voltage 18, since the primary sec 
tions g1 and 52 are substantially identical. The 
battery voltage 5 applled to the primary section 
52, as shown in the drawings, will make the center , 
tap of the primary positive relative to the lower 
end thereof. The voltage induced in the primary 
Section git will hence be positive at the upper end 
relative to the center tap thereof. Under this 
condition substantially twice the voltage of the 
battery 1s impressed upon the driving cofl 19 since 
the battery 2[ is connected in series with the 
winding section 54 which has a generated volt;- 
age thereacross Substantially equal to the battery 
Woltage. At the same time, a shunting circuit is 
established for shunting the driving coil 59 which 
means that there is no voltage impressed upon the 
driving col1 59 under the condition illustrated in 
Figure 2. The voltage condition for the driving 
coll lg and the driving coil 59 for Figure 2 is illus 
trated in Figure 6, in which the reference char 
acter 21 represents the voltage wave impressed 
upon the driving coil 49 having a value of 2B and 
in which the line represented by E=0 represents 
the fact that, no woltage appears across the driving 
col1 59- * 

Figure 3 shows that both of the driver coils l9 
and 69 are deenergized when the vibrating con 
tact members f6.and 56 are in phase and engaging 
the magnet side contact. 
The Figure 4 illustrates the circuit condition 

for the driver colls when the wibrating contact, 
members l6 and ?6 are out of phase substantially 
180° and with the wibrating contact member I6 
engaging the magnet Side contact f# and With 

5 the wibrating contact member 56 engaging the 
rebound contact 55. Under this condition, the 
drfwing coil 59 for the wibrating interrupter cir 
cuit B has the section 12 of the primary winding 
for the transformer I0 connected in series there 
with, which means that Substantially twice the 
voltage E is impressed upon the driving coil 69, 
while at the same time the driving coil 19 is dis 
connected which means that, no voltage exists 
t;hereaCrOSS 

45 

interrupter circult, B. The left-hand end of the 
driving magnet, 69 for the wibrating interrupter 
circuit B is connected to a contact 5T which is 
positioned on the underneath side of the wibrat 
ing contact member 36. The right-hand end of 
the driving coll 59 is connected to the rebound 
contact; l6 of the wibrating interrupter circult, A. 
AS illustrated in Figure 2, when the wibrating 

contact members l6 and 68 are in phase and en 
gaging the rebound contacts, a circuit is estab 
lished for including the section if of the trans 
former 50 in series with the driving coil 19. At 
this instant, the battery 2I is connected across 
the primary section 62 and hence induces a volt;- 
age in the primary section 5t in the manner of 
an autotransformer. The voltage induced in the 
primary section 5I will then be substantially equal 
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The Figure 5 illustrates the circuit, condition 
for the driving coils when the wibrating contact, 
members {6 and 56 are substantially 180° out, of 
phase and with the wibrating contact, member 16 
engaging the rebound contact J5 and with the 
wibrating contact member 56 engaging the mag 
net Side contact 54. In the position shown in 
Figure 5, the driving coil 49 is shunted, which 
meanS that; no Woltage existS thereacross. The 
voltage which is impressed on the driving coil 59 
for the wibrating interrupter circuit, B when the 
wibrating contact members {6 and 66 are sub 
stantially 180° out of phase is shown in Figure 7, 
in which the reference character 28 illustrates 
the voltage wave impressed upon the driving coil 
59 having a voltage value of 2E, and in which 
the line designated by the reference character 
E=0 indicates that no voltage exists across the 
driver cotl Ig. 
In operation, it is noted that when the wibrat 

ing contact members are in phase the driving 
coll l9 of the wibrating interrupter circuit, A re 
ceives a woltage of 2E: While the driving coil 59 
for the wibrating interrupter circuit, B receives 
no Woltage. Thus, the wibrating contact; member 
l6 will run in advance of the wibrating contact, 
member big. The moment that the vibrating con 
tact member I6 for the wibrating interrupter 
circuit; A advances to the position where it is sub 
stantially 180° out of phase as shown in Figures 
4 and 5, then the driving coil 59 for the vibrating 
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interrupter circuit, B receives a woltage of 29: 
while the driving coll 19 for the Wibrating inter 
rupter circuit A receives no voltage. If the two 
wibratory interrupters for the circuits A and B 
have the Same natural frequency, that is to say, 
they require the same power to operate at the same 
frequency, the system will become stabilized at 
a phase relationship of 90' between the vibratory 
interrupters for the circuits A and B. The point, 
of stabilization thus attained establishes the area 
under the voltage curwes in Figures 6 and 7 which 
is illustrated by croSS-hatched lines as the Same, 
Which means that the wibrating contact member 
16 for the wibrating interrupter circult, A will lead 
the wibrating contact member 56 for the wibrat 
ing interrupter circuit, B 90'. * 

If the vibrating contact member 56 for the 

10 

15 

circult, B has a lower natural frequency than the 
wibrating contact member 16 for the circuit A, 
such as illustrated in Figure 8, then the driving 20 
coil 59 will require more power to operate at the · 
same frequency as the frequency of the wibrating 
contact member [6. Under the condition when 
the wibrating contact member 66 has a loWer 
natural frequency than the wibrating contact 
member 16, the wibrating contact member 5;? Will 
lag slightly more than 90° so as to receive more 
power to energize the driving coil 59 while the 
driving coil {9 for the wibrating interrupter cir 
cuit A will correspondingly receive less power. 
The dotted line 3 l in Figure 6 ShoWS that the 
driving coil l9 receives less power and the dotted 
line 32 in Figure 7 shows that the driwing coil 
59 receiWes more power. The adding of power to 
the driving coll 59 and the Subtraction of power 
from the driving coil 19 causes the wibrating con 
tact, members l6 and 68 to become Synchronized 
at Some intermediate frequency as illustrated by 
the value X in Figure 8. 

If the wibrating contact member I6 has a loWer 
natural frequency than the wibrating contact, 
member 56 Which is just the rewerse of the situa 
tion immediately described, then the drlying coil 
l9 for the wibrating interrupter circult A will 
receive more power and the driving coll 59 for 
the vibrating interrupter circult, B Will receive 
less power, in which case the dotted line $1 in Fig 
ure 6 will be shifted to the left of the line 29 and 
the dotted line 32 in Figure 7 will be shifted to 
the right of the line 30. 
In my vibrating interrupter System neither of 

the wibrating interrupter circuits A and B is a 
“master' and neither is a 'slave," but both wibrat 
ing interrupter circuits operate at a Synchronous 
frequency value which lies between the natural 
frequency of the two wibratory interrupterS. 
When both wibrating contact members 1é and 56 
have the same natural frequency, the vibratory 
interrupter circuit, A will lead the wibrating in 
terrupter circuit, B by substantially 90'. When 
the two vibrating contact members Is? and 56 do 
not have the same natural frequency, the one 
having the higher natural frequency Will tend 
to increase in frequency and hence will alter this 
90° phase relationship. Tf the vibrating contact, 
member 16 has the higher natural frequency, the 
relative phase displacement will be increased So 
that the vibrating interrupter circuit B operates 
at, Slightly more than 90° lagging. If the reverSe 
is true, namely that the vibrating contact member 
56 has the higher natural frequency, the relative 
phase displacement will be decreased so that the 
vibrating interrupter circuit B operates at Slightly 
less than 90° lagging. The wibratory interrupter 
having the higher natural frequency therefore 
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6 • 
operates to shift the phase relation therebetwee 
so that more power is delivered to the driving coll 
of the vibratory interrupter having the lower 
natural frequency and less power is delivered to 
the driwing coil of the wibratory interrupter haW 
dng the higher natural frequency. For wibratorS 
hawing Substantially the same construction, the 
phase relation between the two frequencies will 
reside somewhere in the region of 90°. With re 
Spect to the Woltage delivered by the secondary 
windings of the two wibrator circuits, it will be 
noted that these Woltages will be correspondingly 
out of phase and this is particularly advantageous 
where the t;Wo secondary windings are connected 
to a rectifler System to give direct, current in the 
output circuit. The rectified outputs from the 
two wibrating interrupter circultS A and B overlap 
each other substantially 90° or thereabouts, which 
means that there are no gaps in the output of the 
rectifier System, thus producing a steady flow of 
output current. 
Although T.have described my invention with 

a certain degree of particularity, it is to be un 
derstood that the present disclosure has been 
made only by way of example, and that numerous 
changes in the details of construction and the 
combination and arrangement of parts may be 
resorted to Without departing from the Spirit 
and the scope of the invention as hereinafter 
claimed. 

It claim as my invention: 
1. A vibrating interrupter system for convert 

ing current from a direct current source into 
alternating current, said System comprising at 
least a first and a second wibrating interrupter 
circuit, each of Said wibrating interrupter cir= 
cuits including a wibrating contact member and 
a driving magnet haWing a coll, energizing circuit 
components for energizing the colls and driving 
the wibrating contact members at Substantially 
the same frequency, said energizing circuit com 
ponents comprising first circuit means for pro 
widing maximum energization to the coll of the 
first; wibrating interrupter circuit, and minimum 
energ1zation to the coll of the Second wibrating 
interrupter circuit when the wibrating contact 
members are Substantially in phase, and second 
circuit, means for prowiding maximum energiza 
tion to the coil of the Second vibrating interrupter 
circuit, and minimum energization to the coil of 
the first; wibrating interrupter circuit, when the 
wibrating contact; members are Substantially 180' 
out of phase. 

2. A wibrating interrupter System for convert 
ing current from a direct current Source into 
alternating current, said System comprising at 
least, a first and a second wibrating interrupter 
circuit, each of Said wibrating interrupter circuitS 
including a wibrating contact member and a driW 
ing magnet having a coll, energizing clrcuit com 
ponents for energizing the colls and driving the 
vibrating contact members at Substantially the 
Same frequency, Said energizing clrcult comp0 
nents comprising first circuit means for increaS 
1ng the energization of the coll of the first wibrat 
ing interrupter circuit and decreasing the ener 
gization of the coll of the Second wibrating inter 
rupter circuit when the wibrating contact mem 
ber of the first wibrating interrupter circuit is 
less than Substantially 90° in advance of the 
'wibrating contact member of the Second wibrat 
ing interrupter circuit, and second circult means 
for increasing the energization of the coll of the 
Second wibrating interrupter clrcuit and decreaS 
ing the energization of the coll of the first wibrat= 



? 
fng interrupter circuit when the vibrating coga= 
tact, member of the second wibrating interrupter 
circult is more than substantially 90' tra rear of 
the vibrating contact member of the first vibrat= 
ing interrupter circuit. 

3. A wibrating interrupter System for convert= 
ing current from a direct current source into 
alternating current, said System comprising at 
least, a first, and a second wibrating interrupter 
circuit, each of said wibrating interrupter circuits 
including a vibrating contact member and a 
driving magnet having a coli, energizing clrcuit 
components for energizing the colls and driving 
the vibrating contact members at Stibstantially 
the same frequency, said energizing circuit com 
ponents comprising first circuit means for in 
creasing the energization of the coll of the first 
vibrating interrupter circuit when the vibrating 
contact member of the first wibrating interrupter 
circuit is less than substantially 90° in advance 
of the vibrating contact member of the Second 
wibrating interrupter circuit, and Second circuit 
means for increasing the energization of the coil 
of the Second wibrating interrupter circuit When 
the vibrating contact member of the second 
wibrating interrupter circult is more than Sub 
stantially 90° in rear of the wibrating contact 
member of the first wibrating interrupter circuit. 

4. A wibrating interrupter System for convert 
ing current; from a direct, current, Source into 
alternating current, Said System comprising at 
least, a first and a second Wibrating interrupter 
circuit, each of said wibrating interrupter cir 
cuits including a vibrating contact member and 
a driving magnet, hawing a coil, energiZing clrcuit 
components for energizing the coils and driwing 
the wibrating contact members at a Synchronou8 
frequency value which lies between the natural 
frequency of the wibrating contact members, said 
energizing circuit components comprising first 
circuit means for increasing the energization o? 
the coll of the first wibrating interrupter circuit 
and decreasing the energization to the coll of the 
second vibrating interrupter circuit, when the 
frequency of the vibrating contact imembers rises 
above the said synchronous frequency value, and 
second circuit means for increasing the energi 
zation of the coll of the second wibrating inter 
rupter circuit and decreasing the energization 
of the coil of the first, wibrating interrupter cir= 
cuit, when the frequency of the wibrating contact, 
members falls below the said synchronous fre 
quency Walue. ; : 

5. A wibrating interrupter System for convert= 
ing current from a direct, current, Source into 
alternating current, Said System comprising at 
ieast a first and a second wibrating interrupter 
circuit, each of Said wibrating interrupter circult:S 
including a wibrating contact member and a 
driving magnet, hawing a coil, energizing circuit 
components for energizing the colls and driving 
the wibrating contact, members at a Synchronous 
frequency Walue Which lies between the natural 
frequency of the wibrating contact members, said 
energizing circuit components comprising first, 
circuit means for increasing the energdzation of 
the coil of the first, wibrating interrupter circuit 
when the frequency of the vibrating contact mem- . 
bers rises above the said synchronous frequency 
Walue, and a second circuit, means for increasing 
the energization of the coil of the second wibrating 
interrupter circuit, when the frequency of the 
wibrating contact members falls below the said 

' synchronous frequency value. 
6. A wibrating interrupter System for convert 
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ing current from a direct current source into 
alternating current, said system comprising at 
least, a first, and a second wibrating interrupter 
circult, each of said wibrating interrupter circuits 
including a wibrating contact member, energizing 
circuit components for energizing the colls and 
driWing the wibrating contact members at a Syn 
chronous frequency value which lies between the 
natural frequency of the wibrating contact mem 
berS, Said energizing circuit components compris 
ing first circuit means for decreasing the fre 
quency of the wibrating contact, member hawing 
the higher natural frequency to substantially 
the said Synchronous frequency Walue, and second 
circuit means for increasing the frequency of the 
wibrating contact, member hawing the tower 
natural frequency to Substantially the said syn 
chronous frequency value. • 

7. A wibrating interrupter System for convert 
ing current from a direct current, Source into 
alternating current, said System comprising at, 
least, a first, and Second wibrating interrupter 
circuit, each of Sald wibrating interrupter cir 
cuits including a wibrating contact member, 
energdzing circuit cOmpOnentS fOr energizing the 
coils and drlwing the wibrating contact members 
at a synchronous frequency value which lies be 
tween the natural frequency of the wibrating con 
tact, memberS, Said energizing circult, componentS 
comprising first circuit means for decreasing the 
frequency of the wibrating contact member haw 
ing the higher natural frequency to Substantially 
the said synchronous frequency value, second cir 
cuit means for increasing the frequency of the 
wibrating contact member having the lower 
natural frequency to Substantially the Said Syn 
chronous frequency Walue, and means for main= 
taining the frequencies of the wibrating contact 
members Substantially 90° apart, 

8. A wibrating interrupter System for convert 
ing current from a direct current source into 
alternating current, Sadd System comprising at 
1east a first; " and a second vibrating interrupter 
circuit, each of said wibrating interrupter circuits 
including a wibrating contact, member, energizing 
circuit, components for energizing the colls and 
driving the vibrating contact members at a syn 
phronous frequency Walue which iles between the 
natural frequency of the wibrating contact mem= 
bers, Sadd energizing circult, componentS comprls= 
ing first; circuit means for decreasing the fre= 
quency of the wibrating contact member having 
the higher natural frequency to Stubstantially 
the said synchronous frequency Walue, second 
circuit means for increasing the frequency of the 
wibrating contact, member hawing the lower 
natural frequency to substantially the said syn 
chronous frequency Walue, and means for main 
taining the frequency of the wibrating contact, 
member hawing the higher natural frequency Sub 
stantially 90° in advance of the frequency of the 
wibrating contact member having the lower 
natural frequency. 

9. A vibrating interrupter system for convert 
ing current; from a direct current; source into al= 
ternating current, said System comprising at 
least a first and a second vibrating interrupter 
circuit, each of Said wibrating interrupter circuits 
including a transformer haWing a primary wind 
ing with opposite end terminals, a wibratory in 
terrupter having oppositely disposed contact, 
means respectively connected to the opposite end 
terminals of Sald primary winding, a wibrating 
contact member disposed between sald oppositely 
disposed contact means and connected to one 
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side of the direct current source, a center tap for 
said primary winding connected to the opposite 
Side of the direct current, Source, a drdwing mag= 
net positioned to one side of the Said wibrating 
contact member for driving Same, said driW 
ing magnet having a coil with a first end and a 
Second end, the oppositely disposed contact, 
means which is on the same side of the wibrating 
contact member as the driving magnet, being 
designated as a magnet-side contact means and 
the other oppositely disposed contact meanS be 
ing designated as a rebound contact means, en 
ergizing circuit means for energizing the coils of 
the driwing magnetS, Said energizing circuit meanS 
comprising meanS for connecting the first end 
of the coll of the driving magnet of the first, 
wibrating interrupter circuit to the wibrating con 
tact member thereof for interm2ittent energiZa 
tion, means for connecting the first end of thc 
coil of the driving magnet of the second vibrat 
ing interrupter circuit to the wibrating contact, 
member thereof for intermittent e:nergization, 
circuit means for connecting the Second end of 
the coil of the first wibrating interrupter circuit 
to the magnet-side contact means of the Second 
wibrating interrupter circuit, and means for con 
necting the Second end of the coil for the Second 
wibrating interrupter circuit to the rebound con 
tact, means of the first wibrating interrupter cir 
cuit. 

10. A vibrating interruptor system for convert 
ing current from a direct current Source into al 
ternating current, said System comprising at 
least a first wibrating interrupter circuit and a 
Second wibrating interrupter circuit, Said first and 
Second vibrating interrupter circuits each in 
rluding a transformer, contact means including 
a wibrating contact member for governing the in 
termittent energization of the transformer from 
the direct current, Source, and a driWing magnet 
having a coil intermittently energized from the 
direct current source through the wibrating con 
tact member, energizing circuit connectionS for 
energizing the colls and driving the .wibrating 
contact members of the first and second vibrat 
ing interrupter circuits at Substantially the Same 
frequency, said energizing circuit connections 
comprising first connection means connecting the 
coll of the driving magnet of the first, wibrating in 
terrupter circuit in circutt relation with the trans 
former of the second vibrating interrupter cir 
cult, through the contact, means of said first, wi 
brating interrupter circuit, and second connec 
tion means connecting the cold of the driving 
magnet of the Second wibrating interrupter cir 
cult in circuit relation with the transformer of 
the first vibrating interrupter circuit, through the 
contact means of said second wibrating inter 
rupter circuit, said contact means of Said wibrat 
ing interrupter circuits shunting the driving mag 
net of the second vibrating interrupter circuit 
from the direct current, Source and including the 
transformer of the second vibrating interrupter 
circuit in Series with the coll of the driving mag 
net of the first vibrating interrupter circuit when * 2,2651? 
the vibrating contact members are substantially 
in phage and digconnecting the driving magnet 
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of the first wibrating interrupter circuit from the 
direct current Source and including the trans 
former of the first; vibrating interrupter circult; 
in Series with the coll of the driving magnet of the 
second wibrating interrupter circuit, when the 
wibrating contact members are substantially 180° 
Out of phase. ?? 

11. A wibrating interrupter System for convert 
ing current from a direct current; Source into 
alternating current, said system comprising at . 
least a first wibrating interrupter circutt, and a 
Second Wibrating interrupter circuit, said first, and 
Second wibrating interrupter circuitS each includ 
ing a transformer, contact means including a Wi 
brating contact member for governing the inter 
Inittent energization of the transformer from the 
direct current, Source, and a driving magnet hav 
ing a coll intermittently energized from the di 
rect current Source through the wibrating con 
tact member, energizing circuit, conncctions for 
energizing the colls and driving the wibrating 
contact members of the first, and Second wibrat 
ing interrupter circuit at Substantially the same 
frequency, Said energizing circuit connections 
comprising first connection means connccting the 
coil of the driving magnet of the first wibrating 
interrupter circuit, in circuit relation with the . 
t:1ransformer of the Second vibrating interrupter 
circuit through the contact means of said first 
wibrating interrupter circuit, and second connec 
tion nreans connecting the coil of the dri?'ing 
magnet of the Second wibrating interrupter cir 
Cult in circuit relation with the transformer of 
the first wibrating interrupter circuit through the 
contact means of said second vibrating inter 
rupter circuit, Said contact, means of Said vibrat;- . 
ing interrupter circuits shunting the driving mag 
net of the Second wibrating interrupter circuit, 
from the direct current Source and including the 
transformer of the second vibrating interrupter 
circuit in Series with the coil of the driving mag 
net of the first wibrating interrupter circuit, when 
the wibrating contact, member of the first, wibrgt;- 
ing interrupter circuit is less than substantially 
90' in advance of the wibrating contact member 
of the Second vibrating interrupter circuit, and 
disconnecting the driving magnet of the first; 
wibrating interrupter circuit from the direct, cur 
rent Source and including the transformer of the 
first wibrating interrupter circuit, in series with 
the coll of the drdwing magnet of the second 
wibrating interrupter ctrouit, when the wibrating 
contact member of the Sccond wibrating inter 
rupter circuit is more than Substantially 90° in 
rear of the wibrating contact member of the first, 
wibrating interrupter circuit. 
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