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To (t/l uhon, it ju?tly concern: 
Be it known that I, CHARLEs F. BURGESS, a 

citizen of the United States, residing at Madi 
son, in the county of Dane and State of Wis 
consin, have invented certain new and useful 
Improvements in Systems for the Rectifica 
tion of Alternating Currents, of which the 
following is a specification. 

In my copending application, Serial No. 
147,461, filed March 12, 1903, I have described 
and claimed a system for the rectification of 
alternating currents, said system comprising 
asymmetric conductors of any desired or suit 
able type, an impedance or impedances, and 
connections between said asymmetric conduc 
tors and impedance or impedances, whereby a 
rectified current is obtained. 
My present invention contemplates the use 

in a system of this character of asymmetric con 
ductors arranged in series, whereby a higher 
value of pressure may be obtained. 
The invention also contemplates the pro 

vision of asymmetric conductors of the elec 
trolytic and also of other types of a novel 
form wherein two asymmetric conductors are 
arranged in opposition within a single contain 
ing vessel, Said vessel being the electrolytic 
cell when the asymmetric conductors are of 
the electrolytic type and an exhausted or par 
tially-exhausted globe, tube, or vessel when the 
asymmectric conductors are of the vacuum or 
vapor type, or in general a containing vessel 
of a form suited to the particular asymmetric 
conductor adopted, said containing vesselbe 
ing provided with two asymmetric conductors 
arranged in opposition to each other. 

It has been usual heretofore in rectifying 
systems to utilize four asymmetric conductors 
So connected in two pairs that one pair af 
fords a path for the outflowing current and 
the other pair for the return-current. I have 
discovered that in a system of this kind, what 
ever be the nature of the asymmetric conduc 
tors employed, two of the cells or other asym 
metric conductors, comprising one of the pain's 
above referred to, may be eliminated and a 
suitable impedance substituted therefor. By 
the term 'impedance’ as here used I mean 
any opposition which is set up in a circuit to 

5o the flow of an alternating current, and I in 

clude in the meaning of the term such means 
for effecting this result as an inductive device 
or inductance, a capacity, or a resistance, or 
any arrangement or combination of these or 
other means for accomplishing the result. It 
is to be expressly understood that my inven 
tion is not restricted to any particular form 
of impedance. 

For a clear understanding of my invention 
reference is made to the accompanying draw 
ings, wherein 

Figure 1 is a diagram illustrating the appli 
cation of my system to a double asymmetric 
conductor of the electrolytic type. Fig. 2 is 
a similar diagram illustrating the use of a 
double asymmetric conductor of the vapor 
type; and Fig. 3 is a diagram showing a se 
ries connection for obtaining a higher value 
of pressure. - 

Referring to Fig. 1, R represents the con 
taining vessel or electrolytic cell, and AAI 
the electrodes therein, the electrodes A con 
sisting of aluminium or an aluminium alloy and 
the electrodes I of iron, lead, or other suit 
able material. T represents the source of 
alternating pressure, indicated as the second 
ary of a transformer. The extreme terminals 
of the transformer-secondary T are connected 
to the outer electrodes AA, and the inter 
mediate terminal of the secondary is con 
nected through translating devices B with 
the intermediate electrode I. It will be ap 
parent that the resultant effect of this ar 
rangement is that one side of the system is in 
operation during one half-wave and the other 
side during the other half-wave. The induct 
ance to which the electrodes are connected 
may consist of an impedance-coil C. as shown 
in Fig. 2, or of part of an autotransformer, 
or various other arrangements may be em 
ployed, as will be apparent to one skilled in 
the art. For instance, Suitable capacities, 
such as condensers, may be used. These and 
other modifications may be made without de 
parting from the spirit of my invention. It 
will thus be seen that by connecting two 
asymmetric conductor's in opposition in such 
manner that an alternating pressure applied 
to the two extreme terminals will allow little 
or no current to flow and connecting these 
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asymmetric conductors to the outside termi- cessive heating, low efficiency, &c., and con 
nals of an inductance having an intermediate 
terminal a rectified current may be obtained 
in a branch between such intermediate tel 
minal and the intermediate terminal of the 
asymmetric conductors. By such improve 
ment the efficiency may be increased over 
previously-used methods, the simplicity and 
ease of operation are increased, and the 
means of connection to alternating-current 
circuits simplified. It will be understood that 
the current in the branch containing the 
translating devices may be regulated by rheo 
static control in either the alternating or rec 
tified branches and also by varying the ratio 
of transformation. 
The expression two asymmetric conduc 

tors arranged in opposition” as herein em 
ployed is intended to cover the inclusion of 
two such conductors of any type in opposi 
tion to each other in an electric circuit in such 
manner that little or no current can flow 
through them simultaneously by application 
of electric pressure to the outside or extreme 
terminals. 

In the figures the asymmetric conductors 
are so arranged that the path of the current 
is from the intermediate terminal to the ex 
treme terminals; but it will be obvious that 
their positions may be interchanged and that 
the current will then pass from the extreme 
terminals toward the intermediate terminal. 
The electrolytic asymmetric conductor is 

illustrated in Fig. 1 merely by way of exam 
ple, and it will be obvious that such construc 
tion may be applied to asymmetric conduc 
tors of the vacuum or vapor type or in gen 
eral to conductors of any type wherein a con 
taining vessel is used. In Fig. 2, for in 
stance, I have illustrated an application of 
my system to an asymmetric conductor of the 
vapor type. Referring to said figure, G rep 
resents an exhausted or partially-exhausted 
globe provided with extreme terminals H H', 
of mercury, and an intermediate terminal F, 
which may be of iron. This construction 
constitutes two asymmetric conductors ar 
ranged in opposition and permits little or no 
current to pass in the direction between the 
extreme terminals H H' and the intermediate 
terminal F. Said intermediate terminal is 
connected, through the line-wires S and trans 
lating devices B, with the intermediate termi 
nal of an impedance-coil C. and the extreme 
terminals H H are connected with the ex 
treme terminals of Said coil, precisely as here 
tofore described. It will be obvious that in 
this case, also, the transformer-secondary T. 

Any suit 
able means for rendering the mercury termi 
mals active may be employed. 
The pressure which can be applied to one 

set of asymmetric conductors is usually lim 
ited by several factors, including the break 
ing-down point of the conductors, their ex 

sequently the pressure of the rectified cur 
rent may have a limiting value. Asymmetric 
cells will not usually operate Satisfactorily in 
series. If so connected, the pressure is not 
distributed equally between the several cells, 
and these would therefore break down suc 
cessively. To obtain a higher value of pres 
sure, two or more sets of asymmetric con 
ductors can be connected in Series in the man 
ner shown in Fig. 3, wherein R. R. R. repre 
sent a number of pairs of asymmetric con 
ductors, each pair consisting of two asym 
metric conductors arranged in opposition, the 
outside terminals of each pair being connected 
to the outside terminals of a corresponding 
impedance, here shown as the secondary T of 
a transformer, and the intermediate terminal 
of each pair being connected to the interme 
diate terminal of another impedance, which 
may conveniently be the next impedance in 
the series. 

I claim 
1. A system for rectifying alternating cur 

rents comprising two or more pairs of asym 
metric conductors, each pair consisting of two 
asymmetric conductors arranged in opposi 
tion, the outside terminals of each pair being 
connected to the outside terminals of a corre 
sponding impedance, and the intermediate 
terminal of each pair being connected to the 
intermediate terminal of another impedance, 
as set forth. 

2. A system for rectifying alternating cur 
rents comprising two or more pairs of asym 
metric conductors, each pair consisting of two 
asymmetric conductors arranged in Opposi 
tion, the outside terminals of each pair being 
connected to the outside terminals of a corre 
sponding impedance, and the intermediate tel'- 
minal of each pair being connected to the inter 
mediate terminal of the next impedance in the 
series, as set forth. 

3. In a system for rectifying alternating 
currents, a container, and two asymmetric 
conductors therein arranged in opposition to 
each other, as set forth. 

4. In a system for rectifying alternating 
currents, a container, two asymmetric conduc 
tors therein arranged in opposition to each 
other, and electrical connections to the out 
side and intermediate terminals of said asym 
metric conductors, as set forth. 

5. In an electrical converter, a series of coils 
inductively energized from a Source of alter 
nating current, a series of electrolytic cells 
adapted to pass current of one polarity and to 
resist the passage of current of opposite po 
larity, serially connected to said coils to Se 
cure an increased voltage in the converted 
current. 

6. In an electrical converter, a source of al 
ternating current, a series of coils inductively 
energized thereby, a series of electrolytic 
cells adapted to pass current of One polarity, 
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connections leading from the terminals of said 
coils to separate electrodes in said cells, and 
connections leading from intermediate points 
on said coils to transmitting-electrodes in said 
cells and connecting said coils and cells in se 
ries. 

7. In an electrical converter, a source of al 
ternating current, a primary coil traversed 
thereby, a series of secondary coils inductively 

Io energized, a series of electrolytic cells adapted 

to pass current of one polarity, and electrical 
connections connecting said secondaries and 
cells in series, to increase the potential of the 
converted current. 

In testimony whereof affix my signature in 15 
presence of two witnesses. 

CHARLES F. BURGESS. 
Witnesses: 

W. D. HIESTAND, 
FAN NIE. G. SANFORD. 

  


