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This invention relates to a converter and par 
ticularly to an arrangement for innproving the 
Commutation in contactor converters. 
AS is Well known the commutation is effected 

in a converter in such a manner that when con 
necting the next following phase, the phase to 
be disconnected is still connected in the circuit 
So that a short circuit is established in which the 
tWO phase voltages lie in series. Endeavors have 
heretofore been made to avoid the sparking 
Which occurs upon the reopening of this internal 
short-circuit. 
The object of the present invention is to pro 

Wide an arrangement, whereby also the sparking 
is prevented in a very simple manner when 
SWitching in the next following phase. The 
Spalking may be due to two reasons. In the 
Case of Very high Voltages it may happen that an 
arcing occurs between the contact pieces short 
ly before the contact making proper if the con 
tact distance is still very small. The sparking 
may, however, also be due to the fact that at 
first only very small portions of the contacts 
Conne into engagement so that such a high cur 
rent density is brought about in the already ex 
isting current bridges that an evaporation with 
Subsequent formation of the electric arc occurs. 
In rotating contact devices having contact 
brushes and Segment edges, whereas the current 
density in the case of lifting contacts is caused 
by the fact that the contact Surface is by no 
means Smooth, but presents Small protuberances 
Which come into engagement with one another. 
According to the invention the above-men 

tioned Sparking is avoided by the fact that dur 
ing the initiation of the commutation, effected by 
Connecting the next following phase, a boosting 
Voltage is Superimposed on the Voltage of this 
phase or of the preceding phase, the boosting 
Voltage being Substantially equal to the geometri 
cal difference of both phase voltages. The op 
eration of the arrangement according to the in 
vention Will be apparent from the following de 
Scription taken in conjunction with the accom 
panying drawings, in which: 

Figures 1 to 4 are diagrammatic representa 
tions of the working potentials in the converter; 
and 

Fig. 5 is a Schematic illustration of a converter 
embodying my invention. 

Fig. 1 represents the vector of a six-phase al 
ternating-Woltage System. The diagram is based 
on the assumption that in the case of a perpen 
dicular time vector, the voltages for the phases 
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the different positions of phase the variations are 
also different. The voltage of phase W has the 
tendency to decrease, whereas that of the phase 
X increases. A boosting voltage which may also 
vary sinusoidally and which is represented by 
the vector WX in Fig. 2 is therefore added to 
the phase W. In this manner a voltage which 
When suitably choosing the boosting Voltage COr 
responds to the phase Xboth as regards magni 
tude and phase, is obtained as the resultant 
Voltage. As long as this boosting Voltage is preS 
ent the voltage curves of the two phases coincide 
with each other. Consequently, there results an 
interval during which there is no potential dif 
ference between the two contacts to be con 
nected with each other so that the contacts hay 
be closed without there occurring any Sparking. 
How long this interval is to last depends upon 
how accurately the beginning of the contact, 
making may be defined. In this connection also 
the other Conditions of Commutation play an ini 
portant part, which must be adhered to in view 
of a Sparkless reopening of the internal short 
circuit. 
In the same Islanner as the boosting Voltage 

has been connected in Fig. 3 to the phase to be 
disconnected, also the boosting voltage may be 
added to the next following phase. he boost 
ing Voltage must then have the opposite posi 
tion of phase as shown in Fig. 4. The Vectors 
X1 and W. apply both in Fig. 3 and Fig. 4 to a 
Second noment which lags or leads by the angle 
a with respect to the moment previously consid 
ered. 
A practical embodiment of the inve?tion is 

shown in Fig. 5 in diagranmatic forin. Tw and 
Tx denote the Secondary Windings of the phases 
W and X of the main Supply transformer; in Se 
ries thereWith are arranged the Secondary Wind 
ings Sw and Six of auxiliary transformers which 
are to supply the boosting voltage. The current 
is supplied through contact segments and 2 
Over which slide the brushes 3 and . The 
brushes 3 and 4 are connected With each other 
and their distance apart determines together 
with the insulating space between the contact 
segments f and 2 the length of the time-over 
lap occurring during the commutation. Besides 
the segment group to which the segments and 
2 belong there is also a further segment group, 
of which the segments 5 and 6 are shown. This 
Segment group Serves to cause the energization 
of the booster transformer. To this end, the 
primary Winding Pw Which belongs to the sec 

X and W are of the same magnitude. Owing to 55 ondary Winding SW is connected to the Segment 
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5 while the following segment 6 is directly con 
nected to the phase X. Accordingly, also the 
primary Winding Px of the Second booster trans 
former ShoWn is connected to a contact Segment 
of this group, which segment is in turn followed 
by a contact segment connected to the adjacent 
phase. On the auxiliary contact System slide 
the brushes 7 and 8 which are conductively con 
nected and which have, consequently, the same 
effect as a single brush whose width corresponds 
to the greatest distance between the Wo part 
brushes. Shortly before the brush 4 comes into 
engagement With the contact segment 2, i. e., be 
fore the short circuit is initiated, the primary 
Winding PW has as Will be apparent, a Voltage 
impressed acroSS it, When the brush 8 slides over 
the contact segment 6, which voltage is equal 
to the geometrical difference between the volt 
age of the phase X and that of the phase W. 
With a iratio of transmission of 1:1 a voltage of 
he same magnitude is therefore produced in the 
secondary Winding Sw, which voltage is added 
to the Voltage Supplied by the transformer Wind 
ing Tw and which causes the potential of the 
brush 4 to be equal to that of the contact seg 
ment 2. 
What is claimed is: 
1. A contactor converter comprising a poly 

phase alternating-current System, a direct-cur 
rent Systern, a contactOr device for successively 
connecting the phases of the polyphase system 
to the direct-current System, the contacts of the 
contactor device making contact With the Suc 
ceeding phase before opening the preceding 
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phase, and transformer means for impressing a 
boosting potential between the succeeding and 
preceding phases Substantially equal to the po 
tential difference between the phase potentials. 

2. An arrangement as set forth in claim 1, 
characterized in that the boosting voltage is taken 
from an auxiliary transformer connected to the 
phase in question, the auxiliary transformer be 
ing energized by an auxiliary SWitching device 
shortly before the commutation begins. 

3. An electric converter for transferring elec 
tric energy between dissimilar electric circuits 
comprising a polyphase transformer, a main 
Commutator having Successive Segments con 
nected to successive phase terminals of Said 
transformer, a contact engaging said commuta 
tOr, said contact being wide enough to make con 
tact with the succeeding segment before open 
ing contact With the preceding segment, an aux 
iliary commutator having two segments for each 
segment of said main commutator, there being 
a leading and a trailing auxiliary segment for 
each main segment, said leading segment being 
connected to the associated main Segment, a 
booster transformer connected in series with each 
phase terminal of the polyphase transformer, said 
booster transformer having primary and Second 
ary windings connected respectively, to the asso 
ciated trailing and leading auxiliary commuta. 
tor segments, and brush means for connecting 
the trailing preceding Segment to the leading suc 
ceeding segment at the instant of commutatioil 
of the respective main segments. 

ERNS SCHUZE. 


