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Zo all whom it may concern:
Beitkpownthatl, ELMER E. I. CREIGHTON,
of Pittsfield, county of Berkshire, and State
of Massachusetts, have.invented certalin new
g and useful Improvements in Compensating
Systems, of which the following is a specifi-
cation.
My invention relates to compensating sys-
tems for alternating-current generators in
10 which means are supplied to increase the vol-
tage of the generator when the current lags
due to the presence of an inductive load or
when the current increasesin the circuit. In
these systems it has been proposed to provide
15 a local circuit in which a currentis produced
bearing a substantially constant volume re-
lation to the current in the main eircuit pro-
duced by the generator. Thecurrentin this
local circuit is an alternating current, and
20 means have been provided or suggested to
cause this alternating current to act directly
or indirectly upon a magnet, such magnet
being connected and arranged so that its mag-
netism affects the voltage of the main circuit.
25 The lag is compensated for by providing a
switch or commutator that will divide each
cycle of the current in the local circult in
sach a way that the magnet-winding will re-
ceive a nearly equal volume of current in
30 each direction when no lag is on the line,
while the presence of a lag automatieally pro-
vides an excess of current in one direction
over that of the other, producing magnetism
in said magnet and increasing the voltage of
35 themainline. Thegreater the lagthe greater
this excess. Hitherto it has either been nec-
essary to provide a commutator, which gives
considerable trouble, or it has been necessary
to utilize only half the current produced in
4o the local circuit. |
It is one of the objects of my inveution to
utilize all of the current of the local circuit
and yet avoid commutation of such current,
and I thereby eliminate the commutator and
4% the troubles arising from the employment ot
a commutator. To thisend I provideanovel

form of switeh, which shifts the current In
the local circuit periodically first into one
and then into another branch circuit or sub-

circuit. These subeircuits comprise the two 50
ends of an energizing-coil, or, in other words;
two energizing-coils, and the switch directs
the current of the local circuit alternately
into these two coils and in relatively opposite
directions therethrough. I thus have what 55
may be broadly referred to as a ‘‘ magnetism”
commutator rather than an ““electrical ” com-
mutator. DBy the provision of this apparatus
operating on this principle I have been en-
abled to much simplify the apparatus of com- 6o
pensating systems and make their operation
more efficient and certain and more perfectly
regulatable.

A further improvement of my present in-
vention is to shunt the switch referred to, as 65
well as the magnet-coils, with one or more
condensers, by means of which I have sub-
stantially eliminated the sparking and the in-
ductive effects on the magnet-windings and |
also increased the efficiency of the system. -c

I have also in developing my system for a
three-phase system provided a novel switch,
whereby in one structure of a simple charac-
ter I have been enabled tocombine the switch-
ing mechanism for all three phases and obvi- 75
ate the necessity of supplying three separate
switches.

Referring to the drawings, Figure 1 shows
in diagram my improved compensating sys-
tem applied to a single-phase system. Fig.2 8o
shows a two-phase three-wire system 1in cou-
nection therewith, and Fig. 3 illustrates a
three-phasesystem with myinvention applied
thereto. Fig. 4illustrates features of the pre-
ferred form of exciter. &

Referring to Fig. 1, A is an alternating-cur-
rent, generator generating the current for
the main circuit, represented by the conduc-
tors ¢. B isthe field-magnet winding of said
generator. C represents a transformer the go
primary ¢ of which is in series with one of
the main conductors «, and ¢’ is the second-
ary winding of such transformer, This sec-
ondary winding ¢’ forms the source of power
for the local compensating circuit, and the g5
current produced in such secondary should
bear a substantially constant volume relation
to that flowing in the primary, and therefore
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to that of the main circuit. D represents the | through coil E is in one direction and the ex-

armature of an exciter which delivers the ex-
¢iting-current through conductors d to the
field-windings of generafor A. D’ is a field-
coil for such generator D, and the coils E E
form a second winding for the said exciter.
The center of this coil is connected by con-
doctor e to one terminal of the secondary c'.
This coil K E' is the coil in the loeal circuit
intended to affect the potential of the main
circuit, in the present case indirectly through
the exciter D. Fismy rotating switech, which
through brush f and ring ¢ is constantly in
connection with the opposite terminal of the
secondary ¢. ¢’ and g*are segments adapted
to make contact, respectively,with brushes 7"
and 1<, which, as shown,are connected to rela-
tively opposite ends of coils E and E'. The
switch I 1s connected to the generator A in
such a way that its segments g’ and ¢* rotate
Thus
assuming the generator to be a two-pole gen-
erator,and theswitch,asindicated in thedraw-
ings, to beconnected directlytotheshaftof the
generator, the segments g’ and g are each one
hundred and eighty degrees, so that one com-

plete.revolution of the switeh is made for each

revolution of the machine. Of course with
many pole-machines it may be preferable to
gear the switch to the moving part of the gen-
erator, so that it may rotate once for each
change of phase of the generator, or each seg-
ment ¢' and ¢* of the switch may be divided
into as many segments as will correspond to
one-half the number of poles of the machine,
the essential thing being that the segments
g and g*®are displaced with reference to each
other, so that the current coming in at the

brush f will during half of each eycle pass

out through brush /" and duaring half of each
cycle through brush 72,

In Fig. 4 I have shown somewhat diagram-
matically an exciter having the coils E E and
D’ on its field-mmagnet, the field-magnet pole
being laminated. The laminated pole may
be used with my compensating system, and
I prefer its use, because the impulses in the
1ocal circuit ecorrespond to those of the main

-elrenit.

It will be seen from the foregoing desecrip-
tion that the current generated in the sec-
ondary ¢’ passesto the brush £, and first passes
through contact ¢’', brush 7', and coil E to the
secondary, and then is shifted so as to pass
through segment ¢* brush 72, and coil B’ to
the secondary. It will also be seen that when
the current is thus shifted to the other coil
1t produces an opposite magnetic effect rela-
live to the direction of the current, since for
any given direction of the current it will pass
in an opposite direction throngh the coils EE/.
By this means I am enabled to divide each
cycle into two parts, the excess of current of
each of which in one direction over that of
another direction can be utilized to energize
with the same resultant polarity the magnet
of exciter D even though the excess passing

cess in coil K’ is in another direction. Thug
assume that each cycle is so divided that the
half directed to coil E has an excess of cur-
rentinthe positivedireection,while the half di-
rected to coil ' has an excessin the negative
direction, yet as the negative excess in coil
B’ isdirected through said coil in an opposite
direction to thatin which the positive excess
1s directed through coil E the magnetism pro-
duced by the two coils must be in the same
direction. 1t should also be noted that the
rotating switch is one of the simplest possi-
ble construction, the rotating parts of which
do not have to be insulated from each other,
while the spark cannot carry over from one
segment to the other, since they are not only
angularly displaced from each other, as in a
commutator, but they are displaced in such a
way that they never passthrough thesamecir-
cumference, |

H shows a condenser placed in shunt to

brushes /' and % and also in shant to coils

K E'. This condenser reduces the sparks on
switeh fand very much inecreases the effi-
ciency of the system, as it enables it to be op-
erated more uniformly, since the character of
the spark is no longer affected by local drafts
and similar conditions. Moreover, the con-
denser eliminates the kick of the coils E K
without taking any energy therefrom, since
1t delivers back whatever energy it takes to
the ¢oils.

Referring to Fig. 2,1 have given the same

parts the samo reference-letters, and it will
be noted that I have triplicated the parts of
the compensating system, putting one of the
transformers C in each of the three wires of
the two-phase three-wiresystem. One of such
transformers and its corresponding switches
and exciting-coils could be eliminated if de-
sired, this being a matter principally depend-
ent upon the character of the exciter. If the
exciter has solid poles, it is advantageous to
multiply the impulses as far as possible, so as
to produce a substantially continuous mag-
netizing effect, whereas if the exciter has
laminated poles, as in Fig. 4 and as I prefer
Lo construct 1t, it is better to have only two
local circuits, so that the impulses may cor-
respond with the main current.

Referring to Fig. 3, the generator A is a
three-phase generator, and the tranformers
C are, as before, connected one to each of the
three mains. One terminal of each of the
secondaries ¢’ are connected together, and the
other terminals of these secondaries are con-
nected to the central portions of the three
coils E K.  F'isthe moving part of the rotat-
ing switch, and thix moving part is always
connected through the brush / with one ter-
minal of three secondaries ¢'. The relatively
opposite ends of the coils £ K’ are connected
to three sets of brushes, the sets being angu-
larly disposed to each other. These brushes
are lettered 7 to /8, inclusive. The three sets

. of brushes are one hundréd and twenty do-
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orees from each other. It will be seen, there- | chanically connected to the main generator
fore, that the current from the secondary | so as to be moved thereby and having con-

passes to brush f, thence to the moving part
I, which, as before, consists of a continuous
ring for the brush f and displaced segments
g’ and ¢*® to make contact alternately with
the brushes connected to the coils E E'. By
the relative position of the brushes it will be
seen that the current entering the moving
part of the switch will be constantly divid-
ing, there always being two of the brushes
engaging one of the segments and one brush
engaging the other segments. Each of the
three sets of coils E E' will therefore be con-
stantly receiving current from one or the
other of the brushes connected therewith, so
that while a single switeh is provided pre-
cisely the same results are effected in each
of the three sets of coils as is producedin the
single set of coils in Fig. 1. As before, the
condensers H are placed across the coil-ter-
minals and also across a pair of brushes.

I do not desire to be limited to the specific
embodiments of my invention herein shown
or to the various details which I have shown
in order to explain how myinvention may be
embodied in practical form, since my inven-
tion is much broader than such details and
may be applied to various conditious with
such modifications as would naturally occur
to those skilled in the art.

Having thus fully described my invention,

what I claim, and desire to protect by Letters

Patent, 1s—

1. The combination of an alternating-cur-
rent generator, a local cireuit, means for pro-
ducing current therein the volume of which
bearsasubstantially constant relation to that
of the main current, a switch in said local eir-
cuit rotating at the polar speed of said gen-
erator and connected and arranged to peri-
odically shift the current from one to another
of a plurality of magnet-windings, and means
for causing the magnetism thus produced to
increase the potential of the main current.

2. The combination of an alternating-cur-
rent generator, a local circuit, means for pro-
ducing current therein the volume of which
bears asubstantially constant relation to that
of the main current, a switch in said local cir-
cuit rotating at the polar speed of said gen-
erator, a magnet adapted to affect the poten-
tial of the main circuit, two windings thereon
and connections from said switeh to the mag-
net, adapting the switch to periodically shift
the eurrent in the loeal circuit from one ot
said magnet-windings to the other.

3. The combination of an alternating-cuar-
rent generator, a local circult, means for pro-
ducing current therein, the volume of which
bears a substantially constant relation to that
of the main current, a magnet adapted to af-
fect the potential of the main eircuit, 1wo ent-
ergizing-windings thereon, a constant connec-
tion from relatively opposite ends of both of
said windings to a terminal of the source of

tacts and connectionsarranged to alternately
connect the opposite ends of said windings
with the other terminal of the source of cur-
rent in the loeal cireuit.

4. The combination of an alternating-cur-
rent generator, a local circuit, means for pro-
ducing current therein the volume of which
bears a substantially constant relation tothat
of the main eurrent, aswitch in constant con-
nection with one terminal of thesource of cur-
rent for said local eireunit, two segmental con-
tacts on said switeh rotating in synchronism
with the said generator, a brush for each of
said contacts making contact therewith alter-
nately, a magnet having two windings there-
on, connections from said brushes to rela-
tively opposite ends of said windings, and a
constant connection between the opposite
ends of said windings and the other terminal
of said source of current for the local circuit.

5. In a compensating system, a magnet for
affecting the potential of an alternating-cur-
rent generator, two energizing - windings
thereon, means for producinga current whose
volume bears a substantially constant rela-
tion to.that of the main current, and means
for directing such currentalternately through
the two windings in a relatively opposite di-
rection in one winding to that in the other,

6. The combination of an alternating-cur-
rent generator, alocal cireunit, means for caus-
ing the current in the main eircuit to produce
a current in said loecal eircuilt, a switch hav-
ing alternating segmentsand rotating in syn-
chronism with the generator, a double excit-
ing-coil and connections between the forego-
ing elements substantially as deseribed.

7. The combination of an alternating-cur-
rent generator, a local ¢ircuit, means for pro-
ducing current therein the volume of which
bearsa substantially constant relation to that
of the main current, & magnet acting to af-
fect the potential of the main cirenit, a wind-
ing thereon, a connection from the center of
said winding to a terminal of the source of
local current, rotating segments connected to
the other terminal of said source, a brush
adjacent to each segment and adapted to al-
ternately make contact with thelr respective
segments, and connections from sald brushes
te the ends of said winding.

8. The combination of an alternating-cur-
rent generator, a local cirecuit, means for pro-
ducing eurrent therein the volume of which
bears a substantially constant volume rela-
tion to that of the main current, an exciter
for said generator, a plurality of magnet-
windings therefor in said local cirecuit, and a
switeh in said loeal cireuit rotating at the
polar speed of said generator and connected
and arranged to periodically shift the cur-
rent from one to another of said magnet-
windings.

9, The ecombination of an alternating-cur-

current in the loeal circuit and a switeh me- | rent generator, a local eircuit, means for pro-
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ducing current therein the volume of which
bears a substantially constant volume rela-
tion to that of the main current, an exciter
for said generator having laminated poles, a
plurality of magnet-windings therefor in said
local eircuit and a switch in said loecal circuit
rotating at the polar speed of the said gener-
ator and connected and arranged to period-
ically shift the current from one to another
of said magnet-windings.

10. In a compensating system, an exciter
for the main alternating-current generator,
two energizing-windings thereon, means for
producing a current whose volume bears a
substantially constant relation to that of the
main current, and means for directing such
current alternately through the two wind-
ings in a relatively opposite direction in one
winding to that in the other,

11. In a compensating system, an exciter
for the main alternating-current generator,
sald exciter having laminated poles, two en-
erglzing-windingsthereon, means for produc-
Ing a current whose volume bears a substan-
tially constant relation to that of the main
current and means for directing such current
alternately through the two windings in a
relatively opposite direction in one winding
to that in the other.

12. The combination of an alternating-cur-
rent generator, a transformer whose primary
18 in the main circuit thercof, a contact ro-
tating at the polar speed of the generator and
constantly connected to the secondary of said
generator, an exciter for the said generator,
a winding thereon, a connection from said
winding to the other terminal of the second-
ary, and intermittent connections between
the ends of sald windings and said rotating
contact.

13. The combination, in a compensating
system having a main circuit and a loeal eir-
cutt, of an exciter, magnet-windings thereon
1n the local circuit,and a condenser in shunt
to said windings.

14. ''he combination, in a compensating
system having a main eircuit and a loeal cir-
cuit, of an exciter, magnet-windings thereon
in a local eireuit, a switch controlling the ¢ur-
rent 1n the magnet-windings and a condenser
in shant thereto.

15. The combination of a multiphase gen-
erator, a local circuit for each phase, means
for producing currents therein the volumes
of which bear a substantially constant rela-
tion to the volumes of the main currents, a
switch common to all the loecal circaits rotat-
1ng at the polar speed of said generator and
connected and arranged to periodically shift
the current in each local circuit from one to
another of a plurality of magnet-windings,
and means for causing the magnetism thus

743,458

produced to affect the potential of the main
current.

16. The combination of a multiphase gen-
erator, a local circuit for each phase, means
for producing currents therein the volumes
of which bear a substanfially constant rela-
tion to the volumes of the main currents, a
switch in constant connection with one ter-
minal of each of the sources of current for

sald local cireunits, two segmental contacts on

said switch rotating in synchronism with the
sald generator, pairs of brushes bearing one
on each of said contacts, the number of pairs
of brushes being equal to the number of local
circuits and the pairs being angularly dis-
placed from each other correspondingly to
the angular displacement of the main eur-
rents from each other,a magnet having a pair
of windings thereon for each local cireuit,
connections from each pairof brushes to rela-
tively opposite ends of one pairof windings,
and a constant connection between the other
ends of each of said pairof windings and the
other terminals of the said sources of current
for the loeal circuits.

17. The combination of a multiphase gen-
erator, a local circuit for each phase, means
for causing the currents in the main circuits
to produce currents in said local cireuits, a
switeh having alternating segments and ro-
tating in synchronism with the generator, a
multiplicity of double exciting-coils equaling
in number the number of phases, and connec-
tions substantially as deseribed between the
sald switch and said exeiting-coils and the
source of current for the local circuif, sub-
stantially as described.

18. In a compensating system, an exeiter
for the main multiphase generator, double
energizing-windings thereon equal in num-
ber to the number of the phases of the main
generator, means for producing currents the
volumes of which bear a substantially con-
stant relation to the currents in the mains,
and means for directing each of such cur-
rents alternately through the parts of one of
the double windings in relatively opposite
directions in one part to that in the other.

19, The combination, in a compensating
system, of an exciter, double magnet-wind-
ings thereon in loecal circuits, a switch con-
trolling the currents in the double magnet-
windings, and a condenser in shunt to each
double magnet-winding.

In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses.

ELMER E. IfY. CREIGIHTON.
Witnesses:

L. A, HAWKINS,
R. K. HAYNES.
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