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To all whom, it MaY concern. .
- Be it known that I, Ernst F. W. Arex.
ANDERBON, a citizen of the United States, re-
siding at Schenectacdy, county of Sehenee-
tady, State of New York, have invented cer-
tain wew and useful Improvements in Sys-
tems of Electric Distribution, of which the
following is a specification. ,
My invention relates to multiple condue-
tor direct current systems of distribwtion

such as three wire gysteins, and more parti-
cularly to generators fer supplying such !

systems.

The generators ord¢inardy used for three-
wire and similay systems pre unsatisfactory
for systems which may be umbalanced be-
cause even a comparatively shight” difference
in load between the two sides of the system
causes the potential on the sjde having the
greater load to drop very rapidly so that if
the difference in load becomes 43 great as 25
18 ving the
greater load becomes too low for satisfactory
operation of incantescent “lamps.  Com-
ponndimng the generator in the opdin &YY way
does not overcome the difficulty, whieh is not
due to decrease in potential between the out-
side wires"but results from the oftential be-
tween the neutral and one ﬁmtgiii)e wire being
different from the potential between the
ventral and the other outside wire.

My invention consists in providing means
for automatically compounding the voltage
between the neutral and an outside wire with
varying losd.

More specifically stated, my invention corn-
sists in providing automatic means for im-
pressing an alternating voltage, increasin
with inereasing load, uwpon “the neutral:
which voltage combines
voltage between the neutral and an outside
wire in such a manner that rasultant

pulsating voltage is produced between the |

neutral and outside wire, the effective vakue
of which is greater than that of the constant
voltage alone. - |
. The above described method of compound-
ing the neutral to regulate the voltage may
be applied to any mu tiple conductor system

in & great variety of ways but is preferably

commonly constructed for three.-

‘Wire systems, a reactance o compensator

connected to points on the armature 180

electrical degrees has a tap at the middle for |

Specificetion of Letters Patent,
Application filed January 7, 1908.

—r—

| connecting the neuira} Lo the generaior.
ease the allernating voitage is derived from
| the generalor, 'y invention contemplutes

- coils with separate cores
| 8eries across the armature betweosn points

with the constant

carrying the greater Jond

generator, in

Patented May 18, 1809,
Serial No, 409,698,
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the shilting, cither actually or in effect, of the

- pomt of conneetion of the neutral away from

the middle of the reactance in proportion to

the extent of the unhalancing of the systen
CuntH af the limit of an balanetng the result is

the same as theugh the neutral were con-
nected (o u segment of the cominntator Llp-
in‘g t complete revolution of the armature.
The alternating voltg re rmpressed on the
neutral combines with the steady voltage of
the neutral in quadrature to, produce a pul-
sating voltage li)et-WHHH the neutral and the
oirtside wireg Varying m amount with the
amount of current in the neutral Sinee the
offective voltage is ‘the sguare root of the
average square of the momentary voltages,
the potentinl between the neutral and out-
stde wires becomes greater than the normasl
and eorapensates for the drop eaused by the
unbalaneing of the systerny. This result may
be obtaine
the preferred arrangement two reactsnce
are connected in

4 -
1

the saturation curve of ene being nearly
straight while the curve of
sharp bend in it. The coils RIS SO PrOpOr-

tzoned thet wnder normal conditions, both

| heve the same reactarce but as the current

iy the neutrel increases the reactance of the
one cotl changes and that of the other re-
nains practically ufichanged.
system 15 balanced the newgiral WIre i con-
nected to the noutral point of the armature,
while as the syster becomes unbalanced. the
two coils codperate to eause an effort which
is the equivalent of connecting the neutral
to a segment of the commutator to cause g,
pulsating voltsge between the neutral and
the outside wire on that side of the system

Une form in which my invention may he
embodied ¥ shown in the - ACCOMP AT Ying
drawings in whieh-— .

Figure } is o diagram showing a Fenaratoy
and three-wire system embnd 1g one form
of my imvention: Figs.. 2 and 3 are curves
showimng the:

actance coils shown in Fig. 1; and Figs. 4

chakactersstics of the two pe. -
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2.

and 5 are diagrams showing the relation of the | nected to a

alternating voltage generated when the sys-
tem is unbalanced to the average voltage on

- the neutral.

In the form of the invention shown m Iy,
1, the generator comprises field magnets |
and an armatture 2 of the usual type having
o commutator 3 connected 1o the outside
wires 4 and 5 of the system. The neutral
on the system is derived by connecting
points 7 and 8 on the armature, which are

180 electricul degrees apart, to collector:
9 and 10 engaged by brushes 11 and 12|

rings

which are connected to each other through

two reaclance coils 13 and 14 in series with |

sach other. A neutral point 15 exists be-
tween the two reactance coils and to this
point the neutral wire 16 of the system 15
connected. When the system is Em,lmmﬁd
no current flows in the neutral wire 16, but
when the system is unbalanced the excess
load, represented by the lamps 17, appears
on one side of the system, as for instance he-
tween the neutral and the outside wire 5,
and causes current in the neutral and also
a drop in voltage between the wires, which
is compensated by varying the voltage on
the neutral, preferably by deriving an alter-
nating_voltﬁage from the armature 2 and su-
perposing it on the steady voltage of the
neutral in such a way that the cffective
voltage between the neutral and the outside
wires 19 variéd. In the arrangement siiown
in the drawing, the two reactance coils con-

tral and the outside wires to the same extent

“as the current between those wires varies, if

the reactance between the points 7 and 81s
made to vary in response to the current.
An automatic variation of the reactance, in
response to current, is secured in the specitic
arrangement shown in the drawings by pro-
portioning the coils to have different cﬁzu'-—
acteristics and connecting them in series be-
tween the points 7 and 8 with the neutral
wire connected to a point between the coils.
The coils are preferably so proportioned

-tha.t the core of coil 13 becomes saturated

with a current which is only a small {raction

of the current required to saturate the core

of the coil 14. The characteristic of the coil
13, as shown in Fig. 2, has a sharp bend init,
while that of coil 14 as shown in Fig. 3 1s
practically a straight line. The reactance of
the coils varies unequally with the same va-
riations in current because the reactance of
coil 13 becomes practically constant as soon
as the current ﬁﬁx‘uugh it reaches the small
amount required to saturate its core, while
the reactance 0% coil 14 increases with the

The effect of this arrangbément of
reactance coils is the same, as thowgh under.

normal conditions the neutral wire were con-‘t tics connected to different points on said ‘ar-

| 4-and 5.

sald wires.

021,786

point in the middle of the react-
ance conneected between different points on
the armature, while an increase of current
between the neutral and either of the outside
wires, for instance between the neutral 16
and outside wire 5, caused by.an unbalancing
represented by lamps 17, moves the connec-
tion of the neutral 16 away from the middle
of the reactance a distance proportional to
the increase of current and 1n effect connects
it Lo a point of variable and alternating vol-
tage or to some segment of the commutator.
‘When the alternating voltage 18 super-
posed on the constant voltage of the neutral
a pulsating voltage appears between the neu-
tral 16 and outside wire 5, as shown in Figs.
The effective value of a pulsating
voltagre, as of an alternating voltage, is equal
to the sa;ikuam root of the means or avérage
sqquare of the momentary voltages, and this
is in excess of the average of the momentary
voltages, and may consequently be repre-
sented by the dotted line in Fig. 5. In other
words, the effective value of the voltage be-
tween the neutral 16 and outside wire 5 18
raised enough to compensate for the drop
caused by the unbsalancing of the system.
My invention may be embodied in man
other forms than that shown and described,
and T therefore do not wish to be restricted
to the exact form shown but intend to cover
by the appended claims all changes and medi-
[lcations within the spirit and scope of my

_ WO invention.
stitute a device which will vary automat-
ically the effective voltage between the neu-

What I claim as new and desire to secure
by Letters Patent of the United States, 1s:

tric machine having an armature with a com-
mutator connecte{% to outside wires, a neu-
tral wire, and automatic means for com-
pounding the voltage between tlie neutral

wire and an outside wire with varymng cur-

rent in said neutral wire.

[ 3 L

2. The combination with a dynamo-elec-
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1. The combination with a dynamo-elec-
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tric machine having an armature with .a =«

commutator connected to outside wires, of

means connected to said armature and re-
spoensive to current in a neutral wire for.
varying the effective voltage between either

outside wire and sald neutral wire.

3. The combination with a dynamo-elec-
tric machine having an srmature with a com-
mutator connected to ~utside wires, ol a
variable reactance counected to different.
points on said armature and to a neutral
wire and variable in response to current be-
tween either outside wire and the neutral
wire to vary the effective voltage between

4. The combination with & dynamo-elec-
tric machine having an armature with a com-

- mutator connected to outside wires, of two

reactance coils having different characteris-
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mature, and a neutral wire connected to a
point between said coils. '

5. The combination with a dynamo-elec-
tric nachine having an armature with a com-
mutator connected to outside wires, of two
reactance coils connected, from different
points on the armature to a neutral, said
colls being proportioned to change their re-
actance unequally as the current i the neu-

tral changes.

6. Ina dyl'm.irm-ﬂ]ectri(: machine the eomn-

bination with an armature having a com- |

|
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mutator, of two reactance coils connected in ;

series between different
ture and proportioned to vary unequally in

points on the arma-

reactance 1n response to changes in current
through the ¢oils.

7. In a dynamo-clectric machine the com-
bination with an armature having a commu-
tator, of two reactance coils connected 11 se-

ries between different points on the arma-

ture, one of said coils having n core sat urated

by a fraction of the current required to stiu-

rate the core of the other coil.
In witness whereof, 1 have hereunto

- my hand this 6th day of Junuary, 190%.

ERXST F. W. ALEXANDERSON.
Witnesses: _
BexyamM(N B. v
HerLex Orrorp
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