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To all whom it may concern:

Be it known that I, WALDEMAR MEISSNER,
a subject of the King of Prussia and German
Emperor, residing at Kénigsberg, in the King-
dom of Prussia and German Empire, havein-
vented certain new and useful Improvements
in the Distribution of Electric Currents, (for
which T have obtained Letters Patent in Ger-
many, No. 55,203, dated May 23, 1889; in Eng-
land, No. 14,783, dated September 19,1889; in
Belgium, No.87,791, dated September 19,15889;
in Italy, No. 26,179, dated September 19, 1889;
in France, No. 201,287, dated September 19,
1889; in Switzerland, No. 1,659, dated Septem-
ber 19, 1889; in Norway, No. 1,620, dated Sep-
tember 19, 1889; in Sweden, No. 2,797, dated
September 19, 1889; in Austria-Hungary, No.
40,667 and No.2,470,dated September19,1859;)
and I do hereby declare the following to be a
full, clear,and exact description of the inven-
tion, such as will enable others skilled in the
art to which it appertains to make and use
the same.

My invention relates to systemns of electri-
cal distribution, and especially to means
whereby a large number of translating de-
vices are supplied with energy of consider-
able amount with economy of conductorsand
a high efficiency of regulation.

Itis well known, as for instance in the three
wire system of distribution, that when trans-
lating devices are placed in series with each
other, an economy of main line conductors is
thereby attained; because the translating de-
vices being arranged in series are capable
of receiving, and of necessity must receive
a current of higher tension than when they
are placed in parallel arc, and as high ten-
sion eurrents require conductors of smaller
cross section, it is obvious that less copper is
used per unit of length in said system. At

the same time, in many systems of distribu-
tion it is preferable, if not necessary, to ar-
range (especially in the case of ineandescent
lamps) the translating devices in parallel, be-
cause devices arranged in parallel are capa-
ble of very efficient regulation.

The Hopkinson three wire system is an ex-
ample of the advantages to be gained from a
combined series and parallel arrangement,
and in that system conductors of small sizes
are capable of being used, and the translating
devices are also capable of independent, and
therefore highly efficient regulation. ITow-
ever, in the lHopkinson three wire system it
is necessary, in order that the regulation
shall be complete, to have the intermediate or
compensating conductors carried back tothe
source of energy, namely,—the generators—
and this obviously necessitates an additional
use of wire. '

My system is intended to embody all the
advantages of the three wire system, and at
the same time the cheapness of main line
wiresattained in high pressure series systoms.
I attain this by arranging the translating de-
vices in a number of equal groups, and join-
ing the said deviees in each group in parallel,
while the groups themselves are joined in se-
ries by means of intermediate or compensat-
ing conductors.

To the advantages of the simple multiple
conductor system is opposed the difficulty of
keeping the tension constant in the differ-
ent groups when the consumption of current
is unequal or varying in them; that is, there
is a difficulty in providing each translating
device with a normal current. It can be
proved by caleulation that this eannot be at-
tained by variable resistances arranged in
the distant conductors. Even if an arrange-
ment, such as shown in Fig. 1, is used with
secondary batteries in place of the genera-
tors, only small differences in the tension
could be compensated for, as the potential of
a battery decreases when the intensity of the
current increases.

I attain my object of keeping the teusion
constant in the different groups, when the ab-
sorptivn of eurrentis varied among the groups,
by using, in addition to the prineipal dyna-
mo or dynamos which are connected to the
main eonductors, intermediate or compensat-
ing generators, which keep the potential con-
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stant in the various groups; although the
consumption of energy in the different groups
may vary: thatis,I re"uldte the consumptlon
of energy in the groups with relation to the
entiresystem. The positive (or elsethe nega-
tive) terminal orterminals of the compensat-
ing generator or generators are all connected
to one of the main conductors as a common
conductor, and the terminals of the othersign
of each of the other dynamos are connected
to one of the other conductors, either an in-
tormediate or the other main conduector.

Referring to the accompanying drawings:
TFigures 1,2, 7, 8,9, and 10 show various modi-
fications of my system in diagrammatic out-
lines. Figs. 3,4, and 5 show in diagram the
windings and connections of the generators,
especially the compensating generators; that
is, especially the series and shunt field mag-
net windings and the regulating windings in
addition. Fig. 6, shows one of these gener-
ators connected with my system. Fig. 11
shows also the windings for one of my genera-
tors. Tig. 12, shows the switching device,
somewhat in detail.

Referring to Fig. 1: G indicates the main
generator Whlbh as shown, is of the ordinary
contmuous cument type (foremmple theSie-
mens type) such as is used with multiple sys-
tems of distribution; but it is obvious that
any other suitable form of generator may be
used. The compensating and auxiliary gen-
erators may be of the same or similar type.
A, B are the main line wires; g, ¢/, g* are
the intermediate or compensating generators
which are used between the various groups to
regulate the potential; 7, [, [, [, are the incan-
descent lights, or other snml.u tmnslatmo de-
vices (for e‘mmple, electric motors) anan%d
in parallel ser ies with each other by meansof
the main conductors A, B, and the interme-
diate conductors a, b, ¢.

Now, when any group between A, B, and
a, b, ¢, has a varied number of lamps in ac-
tion, or when the devices require different
amounts of energy, it is obvions, without
some means of regulation between the vari-
ous groups that some of the translating de-
vices would receive more than their normal
amount of current, and others would receive
less. Now to obtain an efficient regulation
between the various groups, so thateach par-
ticular device may receive its normal amount
of current under all cireumstances, I con-
nect the compensating generators (preferably
smaller than the main generator) to one of the
main conductors in common, their other ter-
minals being connected one to each of the
other conductors, either an intermediate con-
ductor or the other main conductor. These
generators are so related to each other as to
act according as a load varies in different
groups, e1thu as a generator or a motor, ora
device capable of transferring energy. By

this means the potential of the various groups
with relation to the translating devices is kept
normally constant and in proper relation to

497,955

the other groups, and that independent of
theload. Thearmatures of these compensat-
ing generators may of course be mounted on
the same shaft with each other; and the same
may be true of the auxiliary dynamo genera-
tors, which are mentioned lateron. Asthese
compensating generators are thus connected
and related to each other, it appears, whenone
of the groups of devices requires a less amount
of energy than normal owing to the fact that a
smaller number of devices than normalare in
action,thatthe compensating generator,which
is conneected to this group, is called upon to do
less work, and that the said compensating gen-
erator will receive part of the eurrent which
formerly would have been supplied to the
trauslating devices from the main generator;
and thereby it acts asamotor driving or help-
ing to drive the other generators, and in this
way turns current into the other groups com-
posing the rest of the system. On the other
hand, when one of the groups requires more
than 1ts normal supply of energy, then as the
potential falls in that particular group there
will be an increased demand on the entire
system, which will cause the current in the
other groups to operate the compensating
generators in these groups as motors to bring
up the current on the heavily loaded group.
In other words, when any group needs less
than the nornml amount, the compensating
generator in that group receives an increased
amount of current, which causes it to run as
a motor and help feed current to the other
groups of the system, thereby calling for less
energy from the main generator. While on
the other hand, if a group is more heavily
loaded than normal, a greater amount of cur-
rent is required, and thatis attained by either
calling on the main generator for a greater
amount of current for the entire system,
when the other groups are normally loaded;
or else, when some of the other groups are
loaded’ less than normal, current is derived
from these groups by having the generators
therein run as motors which actuate the gen-
erators in the other groups. The action in
Figs, 2,6, and 7 is substantially the same,
with the obvious variations which are appar-
ent from the modified arrangements shown
therein. As the necessary constant distant
tension of the compensating machines work-
ing together excludes the employment of or-
dinary compound dynamos, which have a
constant pressure at the terminals of the
shunt windings, I may use what I call super-
compound dynamos, that is, those which have
a constant pressiure at the ends of the outer
resistance at the points where the distant
conductors join the circuit proper. In other
words, my super-compound machines differ
from ordinary compound machines in the
proportion of ampére turas of their field mag-
net windings.

Figs. 3, 4, and 5 represent in diagram the
field windings of a super-compound dynamo
provided with a short shunt, which latter
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may, however, be replaced by a long shunt.
N here refers to the shunt winding, and D to
the series. The winding on the field magnet
may be wound on either or both limbs of the
magnet, and it may be either started from
the terminals of the generator, or direct from
the brushes.

‘When more than one conductoris connected
to the generator, it is necessary, in addition
to the ordinary two windings on the field
magnet of the generators, to have a third or
fourth winding, aceording to whether one or
both of the dynamo terminals are connected
with the conduetors; thatis, besides the shunt
and series windings, there may be a part of
the conductor at the local point of distribu-
tion earried around the field magnet in such
a manner that all the windings magnetize in
the same direction with a normal amount of
current. It can be shown that with proper
calculation or measurement in this case the
tension at the local group remains constant,
no matter what quantity of current is fed to,
or is abstracted from, the machine by the
working conductors; and this is true, inde-
pendent of the direction of the current pass-
ing through the working conductors and the
armature.

In some cases, as represented in Fig, 11,
the auxiliary dynamo may be provided with
a subordinate shunt winding N, which acts
differentially to the direct or series windings,
thereby causing the magnetism after the ces-
sation of the current from A, B, to be brought
to zero, even before the direction of the cur-
rent is reversed.

The diagram of the windings and connec-
tions of a triple or quadruple compound gen-
erator is represented in Figs. 4 and 5. The
lines L represent the conductors or connec-
tions; the windings earrying the local work-
ing eurrent are marked F and f. In case an
additional or reserved compensating dynamo
is to be switched in instead of the prinecipal
dynamo, a switching arrangement on one of

the well known principles may be employed:

to change the connections; which arrange-
ment may be a graduated switch deviee hav-
ing rheostat, or a quick acting device, such
as a snap switeh.

When the machines are not connected to-
gether at the station, but only in cireuit, the
machines having double super-compound
windings can be used; and for this purpose
a separate conductor may lead from each
pole of the machine to the respective joining
point of the ecircuit. Such arrangement is
shown in Fig. 7. When the maclines are
connected in series, it is sometimes necessary
to increase the tension on a line by an addi-
tional electro-motive force, which may be at-
tained by the use of auxiliary dynamos, as
shown in Figs. 8, 9 and 10 at «.

Fig. 12 shows one form of my switch de-
vice. This represents a simple, and at the
same time, a most effective form of switeh,
by means of which a change of poles or

lamps connected in a circuit is avoided. The
electro-magnets M and M’ of the switech are
supplied with current by the differential ten-
sion relay R, R’ which has high resistance
coils. This relay has a soft iron armature ¢’
suspended between the cores of the two coils
R and R’. As shown in the drawings, R is
permanently connected with the conductors
Tand II and R’ is connected with the con-
ductors IT and III. The armature «’, how-
ever, forms a terminal of a cireuit whieh be-
gins at the binding post II, and which sup-
plies the electro magnets M and M’. This
circuit is not closed as long as ¢’ remains in
the middle between R and R/, that is to say,
so long asthe two relay coils are excited with
equal intensity. If, however, the tension in
one of the groups rises abovethe normal, one
of the relay coils becomes more strongly ex-
cited than the other, and so it attracts the
armature. . By this means the above men-
tioned circuitis closed as the armature is pro-
vided with a contact piece, which in this case
happens to touch one or the other of the con-
tacts connected with the binding posts I or
III, shown in the drawings below the relay
coils. Ifnow thearrangement of the connec-
tion is such that the tensionsin the conduect-
ors connect to binding posts I, IT, and IIT (II
having the medinm tension), it follows that
the current starting from II and passing
through the electro-magnets must have either
the one or the other direction, according as
it flows through the armature of the relay to
the binding post TorIIl. EKach movement of
the relay thus causes the currents to flow
through the electro-magnets in opposite di-
rections, and consequently effectsthe switch-
ing of the lamps in the one group or the
other.

Places are shown at P and P’ in the draw-
ings for receiving the poles n, s, an arrange-
ment which has the effect of increasing the
magnet’s action as much as possible. The
switching in or out of the different groups
of lamps takes place in this manner with
such rapidity that the breaking of the current
is practically unnoticeable, and thus the
employment of an instantaneous switeh is
hardly necessary.

My system, as before described, has the
translating devices equally distributed in the
groups, each having substantially equal re-
sistance or power eonsuming capacities; but
if the translating devices are not distributed
equally, but only symmetrically, then the
separate compensating machines have to be
construeted of different capacities or powers,
in order that the proper ratio between the
groups may be preserved. The size of the
driving machine, of course, is calenlated aec-
cording te the distribution of the translating
devices on easily recognized principles. If,

in consequence of the local conditions, a
proper loss of tension takes place in the outer
conductors with average consumption, then
the intermediate conduectors, acting only as
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compensating conductors, do not require to be
of as large size as the main conductors.

It will be noticed, in accordance to the
above deseribed apparatus, that by having
compensating generators of different sizes I
am enabled to supply currents of different
tensions to my translating devices by using
the compensating generators of different ca-
pacities in connection with my switching de-
vices. In some cases this is a very impor-
tant feature, because I can supply currents
of any different potential, say from one hun-
dred and ten to six hundred or eight hundred
volts, according to the requirements of my
translating devices, and thus be able to sup-
ply the demands of a system within very wide
variations.

T do not desire to confine myself to any
particular arrangement of apparatus, as I con-
sider myself to be broadly the inventor of so
connecting compensating generators ina mul-
tiple series system in such a way as to cause
the said compensating generators to take
from, or supply to, any one of the groups
electricity, said electricity being in the re-
spective cases either supplied to the entire
system or taken therefrom aceording as its
load is lighter than, or heavier than the nor-
mal load, said supply of energy being taken

from or added to the remainder of this sys-
tem. In thisway I attain all the advantages

of small conductors used with high pressure
systems, and also the advantages of great
efficiency due to high regulation incident to
the parallel arrangement of devices, such as
incandescent lamps and motors, and even are
lamps.

1 also consider myself to be the first to use
pairsof conductors carrying different amounts
of tension with mny switch devieces, to connect
translating devices to the various groups in
varions ways, so as to take in difference of
potential within wide limits from the supply
conductors, for the use of my translating de-
vices.

I claim—

1. In asystem of electrical distribution, the
combination of main conductors, an electrie
generator connected to said main conductors,
groups of translating deviees arranged in par-
allel series between said main eonductors, in-
termediate conductors between the groups,
and compensating generators directly con-
nected by one terminal to one of the main con-
ductors as a common conductor, and having
their other terminal individually connected
to one of the other conductors substantially
as described, in such a way as to maintain
constant potential in the various groups of
devices, irrespective of their load.

2. Ina system of electrical distribution,the
combination of main conductors, an electric
generator connected tosaid main conductors,
groupsof translating devices arranged in par-
allel series between said main conductors, in-
termediate conductors between the groups,
and compensating generators directly con-

\

nected by one terminal to one of the main
conduetors as a common conductor, and hav-
ing their other terminal individually con-
nected to one of the other conductors, said
compensating generator or generators hav-
ing means of regulation, substantially as de-
sceribed, so that constant potential is main-
tained in the various groups of devices irre-
spective of their load.

3. In asystemof electrical distribution, the
combination of main conductors, an electric
generator connected to said main eonductors,
groupsof translating devices arranged in par-
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allel series between said main conduetors, in- -

termediate conductors between the groups,
and compensating generators directly con-
nected by one terminal to one of the main
conduetors as a common conductor, and hav-
ing their other terminal individually con-
nected to one of the other conductors, said
compensating generator or generators having
super-compound windings, substantially as
deseribed, so that censtant potential is main-
tained in the various groups of deviees, irre-
spective of their load.

4. Ina system of electrical distribution, the
combination of main conductors, an electric
generator connected to said main conductors,
groups of translating devices arranged in par-
allel series between said main conductors, in-
termediate conduetors between the groups,
and compensating gemnerators directly con-
nected by one terminal to one of the main
conductors as a common conductor, and hav-
ing their other terminal individually con-
nected to one of the other conductors, all of
said compensating generators being mutually
related, substantially as described, so that
constant potential is maintained in the vari-
ous groups of devices, irrespective of their
load.

5. Ina system of electrical distribution, the
combination of main conductors, an electric
generator connected to said main conduectors,
groupsof translating devices arranged in par-
allel series between said main conductors, in-
termediate conductors between the groups,
and compensating generators connected by
one terminal to one of the main conductors
as a common conductor, and having their
other terminal individually connected to one
of the other conductors, said compensating
generators being mechanically connected to-
gether, so that constant potential is main-
tained in the various groups of devices, irre-
speective of their load.

6. In asystem of electrical distribution, the
combination of main conductors, an electric
generator connected to main conductors,
groups of translating devices arranged in par-
allel series between said main conductors, in-
termediate conductors between the groups,
and compensating generators connected by
one terminal toone of the main conduectors as
a common conductor, and having their other
terminal individually connccted to one of the
other conductors, said compensating genera-
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tors having normally different electro-motive
forces from the main generators, so that con-
stant potential is maintained in the various
groups of devieces, irrespective of their load.

7. Inasystem of electrical distribution, the
combination of main conductors, an electric
generator connected to said main conduactors,
groups of translating devices arranged in par-
allel series between said main econductors, in-
termediate conductors between the groups,
and compensating generators dirvectly con-
nected by one terminal to one of the main
conduectors as a common conduector, and hav-
ing their other terminal individually connect-
ed to one of the other conduectors, said com-
pensating generators being provided with
means for regulating their electro-motive
force, so that constant potential is maintained
in the various groups of devices, irrespective
of their load,

8. Ina systemof electrical distribution, the
combination of main conductors, an electric
generator connected to said main conduectors,
groups of translating devices arranged in par-
allel series between said main eonductors,in-
termediate conductors between the groups,
and compensating generators directly con-
nected by one terminal to one of the main
conductorsas acommon conductor,and having
their other terminal individually connected
to one of the other conductors, said compen-
sating generators being provided with means
for regunlating their electro-motive foree, and
means whereby they can be operated either
as agenerator or a motor, depending upon the
demands of the groups of the system, so that
constant potential is maintained in the va-
rious groups of devices, irrespective of their
load.

9. In a system of electrical distribution, the
combination of main conduetors, an electric
generator connected to said main conductors,
groups of translating devices arranged in par-
allel series between said main conductors, in-
termediate conductors between the groups,
and compensating generators counected by
one terminal to one of the main conductors as
a common conductor, and having their other
terminal individually connected to one of the
other conduectors, and auxiliary generators
connected directly in the shunt circuit to

bring up the electro-motive force of said

branch circuits, substantially as described, so
that constant potential is maintained in the
variousgroups of devices, irrespective of their
load.

10. In a seriesmultiple system of distribu-
tion, the combination of the translating de-
vices with directly connected compensating
generators having compound windings and
also additional super-compound windings, so
that constant potential is maintained in the
various groups of devices, irrespective of their
load.

11. In a system of electrical distribution,
and combination of main conductors, an elec-
tric generator connected to said main con-

ductors, groups of translating devices ar-
ranged in parallel series between said main
conductors, intermediate conductors between
the groups, and compensating generators di-
rectly connected by one teriminal to one of the
main conductors as a common conductor, and
having their other terminal individually con-
nected to one of the other conduectors, said
compensating generators having compound
windings and series super-compound wind-
ings, substantially as described, so that con-
stant potential is maintained in the various
groups of devices, irrespective of their load.

12. In asystem of electrical distribution,the
combination of main conductors, an electric
generator connected to said main conductors,
groups of translating devices arranged in par-
allel series between said main conductors,in-
termediate conductors between the groups,
and compensating generators directly con-
nected by one terminal to one of the main
conductors as a common conductor, and hav-
ing their other terminal individually connect-
ed to one of the other conductors,all of said
generators, both main and compensating, hav-
ing additional regulating means for super-
compounding, substantially as described, so
that constant potential is maintained in the
various groups of devices, irrespective of
their load.

13. In a system of electrical distribution, the
combination of main conductors, an electric
generator connected to said main conductors,
groups of translating devices arranged in par-
allel series between said main conductors,in-
termediate eonductors between the groups,
and compensating generators directly con-
nected by one terminal to one of the main con-
ductors as a common conductor, and having
theirother terminal individually connected to
one of the other conductors, and a suitable
switching device whereby the connections of
the circuits are interchanged to compensate
for the loads, in such a way as to maintain
constant potential in the various groups of
devices, irespective of their load. .

14. In a system of electrical distribution, the
combination of main conductors, an electric
generator conneeted to said main conductors,
groups of translating devicesarranged in mul-
tiple series between said main conductors, in-
termediate conductors between the groups,
and compensating generators connected tothe
said conductors, said compensating genera-
tors being of different electric capacity so as
to supply currents of different tension, and
switching devices whereby the translating de-
vices are enabled to be connected to the vari-
ous conductors in sucha manner as toreceive
currents of varying tension. -

15. In a system of electrical distribution, the
combination of main conductors, an electrie
generator connected to said main conductors,
eroups of translating devices arranged in mal-
tiple series between said main conductors, in-
termediate conductors between the groups,
and compensating generators connected tothe
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said conductors, said compensating genera- | whereby their electric capacity may be fur-
tors being of different electric capacity so as | ther varied. Ic
to supply currents of different tension, and In testimony whereof I affix mysignature in
switching devices whereby the translating de- | presence of two witnesses.

5 vices are enabled to be connected to the vari- WAILDEMAR MEISSNER.
ous conductors in such a manneras to receive Witnesses:
currents of varying tension, said compensat- CARL KNoPP,

ing generators having means of regulation Lupvic OLSEN.




