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To all whom 1t may concern:

Be it known that I, Cmaries H. Kicx-
LIGHTER, a citizen of the United States, and
resident of Newberry, in the county of New-
berry and State of South Carolina, have 1n-

vented certain new and useful Improvements
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Gde elevation of modified

in Exciting-Alternators, of which the fol-
lowing is a specification.

The object of the present invention 1s to
provide simple and efficient apparatus
wherehy an alternator may be rendered selt
exciting, that is, the current for exciting the
field coils being derived from the armature
coils, and whereby the. pressure cenerated
will be automatically regulated.

The invention can be best set forth n
connection with the accompanying draw-
ings in which, - |

[Figure 1 is a side elevation of apparatus
embodying the invention; Iig. 2 1s a (ta-

oram showing the oloetrieal connections of

18 4
apparalils em-
bodying the invention; Fig. 4 15« dagran
of the electrical connections suitable for the
apparatus of Fig. 3; Fig. 5 1s a side cleva-
tion of a still further modification; and,

the apparatus shown in Fig. 13 g 3

Fig. 6 is a diagram of the electrical connec-
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tions of the apparatus of Ing. 5.
Referring to the drawings, and first to

‘Figs. 1 and 2, the apparatus comprises a

bed plate A having pedestals B and C which
carry the bearings for the rotatable maln
shaft D.. Also mounted upon the bed plate
A is a frame F of the main alternator, which
in this case carries the field winding, while

‘the armature of this alternator is fixed upon

and rotated with the shaft D. Also
mounted upon the shaft D is the core F.
Upon this core is placed a winding which on
the qne hand receives alternating current

from the armature coils of the alternator, m

this case three phase, and on the other 1s pro-
vided with the commutator G through which,
and the brushes H and I, current to field

~winding of the alternator is supplied. The
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main cuarrent is taken from the alternator
through the slip rings K. The brushes re-
ferred to ave stationary, being mounted upon
the bearing of the pedestal C. Also mounted
upon the shaft D and rotating therewith 1s
an armature L of a direct current exeiter
having the field frame M. Upon the com-
mutator of the armature bear the brushes N

through which current is supplied to the

ficld winding of the alternator.

Referring now to Iig. 2, the armature
windings of the different phases 1, 2 and 3
ave connected by conductors 4, 5 and 6 with
a distributed winding upon the core If,

which winding is wound in three sections 7,

3 and 9, each of said sections extending over
approximately 120° of the core. One end
of each of the armature windings is con-
nected to an end of one of the distributed
winding sections, while the other ends of
those sections arve connceted by conductors
10, 11 and 12 with the slip rings IX whence

connection is made with the main line con-

ductors 13, 14 and 15. - The core I as shown
‘s of annular form and constitutes the mag-
netic cireuit of the distributed winding,
there being no other means provided for
completing the cirewit of this winding such
as the field frame which is ordinarily em-
ployed in dyname electric machines for com-
pleting the mhgnetic cirenits through the
winding on the armature. As will be seen,
the core It is provided with holes as 16
through which the distributed winding I8
passed and by this means magnetic circuits
completed by magnetic material are formed
about the various portions of the distributed
winding. |
Wound side by side with the distributed
winding just referred to and in close 1n-
ductive relation theveto, is a second dis-

tributed winding 17 to which 1s connected

the commutator . TFrom the brushes
and I which bear upon the commutator G
extend the conductors 18 and 19 which lead
to the direct current winding 20 upon the
field of the main alternator. This winding
90 may be termed the compounding winding
of the alternator. It will be seen that the
sections 7,
tween the respective phases of the armature
windings of the alternator and the main
line conductors and that therefore the dis-
tributed winding sections referred to carry
current in proportion to the current flowing

3 and 9 are connected in series be- -
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i1 the armature windings which 1s of course -

proportional to the load upon the external
circuit. The rotating magnetic field set up
in the core I by the currents of different
phase in the winding sections will induce
‘n the winding 17 an electromotive force
which is proportional to the current flowing
therein and since the resistance of the circult
cross the brushes H and I is substantially
constant the current through the circuit

woross those brushes will be substantially
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proportional to the working current, that is |
-the current flowing in the

armature wind-
ings of the alternator. ' o

The excitation produced by the winding
20 may be adjusted in any suitable manner.

In the present instance an adjustable re-

sistance 21 is shunted across the field wind-
Ing so that a greater or less amount of cur-

rent can be shunted from the winding by de-

creasing or increasing' the resistance .21.

Moreover, upon heavy loads the field may
approach saturation so that a larger change

1n current is required to produce a given

change in the magnetic field than isthe case

~when the magnetic eircuit is far from sat-

uration, To compensate for this effect, the

- shunt 21 may be made of material, such as
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iron wire, which has a high temperature co-
eflicient. With this arrangement, when the
current is heavy the resistance of the shunt
will rise rapidly thereby shunting a larger
portion of current through the field winding

'so that the larger the execiting current, and

therefore the higher the magnetic excitation,
the more current in proportion will pass

through the field. . The compounding wind-
ing 20 1t will be seen, therefore,.is for vary-
1ng the excitation of the machine in accord-

ance with the load upon the exterior circuit.

It .13 usual. to provide a winding for pro-

-~ ducing a substantially constant excitation.
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The direct current field winding 22 is such

- a winding connected across the armature I
~ of the direct current exciter the. potential of

which is. substantially constant. The ex-
citation of the winding 22 may be adjusted
by an adjustable resistance 23.in series there-
with. This excitation may also be adjusted

by-a resistance 24-in circuit with the field

winding 25. of the exciter.
It will be apparent from the foregoing

“that the alternator is supplied with direct

current. field windings and alternating cur-
rent armature windings and that the field
1s supplied with a constant excitation and

“also with an exeitation which varies with

" the load upon the machine. . In other words,
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the alternator- is compounded whereby the

potential at its terminals may be maintained
constant or caused to .vise or diminish with

. 1ncrease in.load according to the adjustments
~as 1s well understood in connection with the

99 .
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compounding of generators.

While the commutator brushes are shown
as directly connected to the compounding

field winding it will be apparent to those
~skilled in the art that the effect of this cur-’

rént might be communicated to the field “of
the alternator in many other ways and the

apparatus varied 1n numerous- particulars

without departing from the spirit of the

~ ‘present invention, =
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* In the appairatus jllsﬁ‘- described ;‘thé field

~of the alternator has been described as sta-
? ‘tionary while the armature was the movable

“minals of these windings extend

BES, 17T

member. Also the core F with its _Winditigr

and commutator was described as movable
while the brushes were stationary. Also tave

distributed windings were provided upon. -

the core ¥. The invention, however, is ap-

plicable to an alternator in which the arma-
ture windings are stationary and the field

movable; also where there is but a single
distributed winding upon the core I and
also where the core ¥ with its winding and

comnnitator are stationary while tlie brushes |

are movable. - The apparatus embodying
these changes in construction is shown in

70

Iigs. 3 and 4 to which reference is now

made. Upon the shaft D of the alternator -

15 mounted a revolving field excited by a
direct  current winding.

The armature. -

windings 17, 2” and 3’ are mounted upon -

the stationary frame T’ and from the ter-
the con-

ductors 107, 117 and 127 which are 'Com -

nected through the transformer primariec
26, 27 and 28 {o the external circuit line

Jwires 1370 147 and 15”.  The secondaries -of
‘the transformers are connected through con-

ductors 29, 30 and 31 with the distributed

winding 32 upon the core, F’/. "A three

50 -

phase. alternator being shown, the condue-:

tors 29, 30 and 31 are connected to the dis-

tributed winding at points 'displaced at ap-
proximately 120 from each other. The dis-
tributed winding is connected to a commus-
tator (&', as shown, and the brushes H’ and

1" which bear upon the commutator are car-
ried by 2 holder J which is.fixed to and ro-

tates with the shaft I, The core F’ ‘to-
gether with 1ts distributed winding and the
commutator thereror is stationary, being

‘mounted upon the base plate as shown. The.

brushes ¥’ and I’ are connected by con-

~ductors 33 and 34 with the terminals of the.

compounding winding 20” upon the rotating

95-
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field structure, a shunt 21’, similar to ‘that -

described 1In connection with Figs, 1 and 2,
being placed across the compounding wind-

ing.  The field structure is also provided

with a winding 227, for furnishing a sub-
stantially constant excitation, the current
for this winding being supplied by the ex-

citer having the field member M’ and grma-

tnte 1/, the arfnature being mounted upon
the shatft 1), In all respects the exciter of
FFigs. 3 .and 4 1s similar to the exciter shown

1 and déseribed in connection with Figs. 1 and

2, 1t being provided with the field winding

257 and a regulating resistance 24”7 therefor.

110

115

1290

Also a regulating resistance 23° in series

with the winding 22° is provided. Inas-
| much however as the field windings rotate

while the exciteér brushes are stationary slip

rmgs (O dre provided through which con-

nection is made with the winding 22’7,
The apparatus 1llustrated 1n Figs. 5 and

6 comprises a bed plate A’ supporting the
pedestals 13”7 and O which cazry the bear-.
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in Fig. 4. The core I

955,171 . | 8

ings in which the shaft D" is rotatably sup-
ported. The stallonary frame of the alter-
nator B’ is carried by the bed plate anc
upon this frame the armature coils are
mounted, the field coils being rotatable with
the shaft D’7 in a manner as 1s well under-
stood in the art. The terminals of the field
winding are brought out to the slip rings
0O’’ while the terminals of the armature
windings, in this case three-phase, are con-
nected by the conductors 10, 1177 and 127
through the transformer primaries 26”7, 277
and 98”7 with the mains 137, 14”7 and 1577,
these primaries being thus connected 1m
series with the mains and carrying currents
proportional to the armature currents. The
secondaries 2977, 30" and 31”7/, ot the trans-

formers are connected in Y and to the shp

rings T’’. These slip rmgs are connected
with the distributed winding W upon the
core F7’, the winding just referred to being
“lso connected with the commutator G
The construction and arrangement of the
core F’’, its winding and connected com-
mutator and slip rings ave the same as that
7 s fixed to and ro-
tates with the shaft D77, this core being
mounted outside the pedestal B/, A rocker
arm J°7 carries the brushes I and 17 for
collecting the currents from the commutator
G’’, this rocker being carried by the pedestal

B’ and adapted to be rocked or adjusted

thereon to facilitate proper adjustinent of
the brushes. R _

" Carried by the bed plate A’" 1s the sta-
tionary field frame M’ of a divect current
exciter having an armature L’’.  Upon the
commutator of this exciter bear brushes N’

“which are carried by an adjustable arm

rr
-

mounted upon the pedestal B
The electrical connections will be best un-

derstood from the diagram of Fig. 6 trom

which it will be seen that the exciter is pro-

vided, in addition to the armature L/, with

2 shunt field winding 25”7 which 1s connected

across the terminals of the armature in series

 with an adjustable resistance 24’7, Also this

50

exciter is provided with a compounding field
winding 20”” which is connected across the
brushes 7 and I’7 while a regulating
shunt 217/, similar to that described 1n con-
nection with the previous apparatus, 1s con-

nected: across the winding 20”7. As a fur-

ther means of regulation an adjustable re-
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sistance 28’7 may be connected in sevies with
the exciter armature L’ and the rotating
feld winding .22’/ of the alternator which 1s
connected with the armature L/ through the
slip rings O”.

" The operation of the apparatus will now

be apparent. The current flowing from the

stationary armiture windings 1", 0’ and 3”7

~through the primaries 26", 27" and 28" to

65

the mains 13"/, 14" and 15" will duce n
the secondaries 29/, 30’ and 317" currents

. which will flow through the slip rings T’

| to the distributed winding upon the core |
and thence they will flow through the com-
mutator G77 and brushes H’” and 1" as di-
rect current, to the compounding winding nq
00" of the exciter. The result is that the
feld excitation of the exciter will vary with
he current flowing to the mains and conse-
quently the voltage and current supplied to
the field winding 22’/ of the alternator will »5
vary. It will be observed however that with
the apparatus just described it is simply
necessary for the transformers, the core I,
the winding thereon and connected appu-
ratus to be of sufficient capacity to supply g0
compennding current to the exciter. Ob-
viously this compounding current is much
less, and therefore the apparatus may be
made smaller, than is required when the
compounding current 1s supplied directly to gs
the feld winding of the alternator as in
apparatus hereinbefore referred to. Also
but a single winding upon the field of the
alternator is required. However, both modes

of influencing the field excitation of the g0
-lternator are within the scope of the pres-
ent invention and either may be employed

s circumstances may dictate. 1t will, of
course, be understood also that the above
Jeseribed methods of compounding may be 95
employed whether the exciter is direct con- |
nected or belt driven, or where separate eX-
citation is employed. | o

Other emboditents of the invention may
also be employed and while 1t has been 1llus- 100
trated in what is considered its best appli-
cation it may be included in other structures
‘han those shown without departing from
the spirit of the invention, which 1s not
therefore limited to the structures shown in 105
the drawings. |

What I claim 1s—

1. The combination with an alternator
including direct current field windings and
polyphase armature windings, of a converter 110
including a core of magnetic material, dis-
tributed windings thereon, said core consti-
tuting the magnetic circult for said dis-
tributed windings, connections between the
armature windings and a part of said dis- 115
tributed windings to produce a rotating field
'n said core, a commutator, brushes bearing
on said commutater, connections between a
part of said distributed windings and one
ot said last two elements, means connected 120
to the other of said last two elements for
supplying said field windings with a cur-
rent varying with the current passing
through said distributed windings, sald com-
mutator and brushes being relatively mov- 129
able, and means connecting the movable of
<aid last two elements with the shatt of the |
alternator, said converter. forming a unit
with said alternator.

9. The , combination with an alternator 130




. tribute adir : __
- armature windings and a part of said dis-

r A

including divect cuirent Seld windings and |
polyphase armature windings, of o converter.
1ncluding s core of magnetic material, dis-

tributed- windings thereer, said core con-
stituting the magnetic circuit for sqid dis-
windings, connections between the

tributed windings to produce a rotating

10
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‘mutator and br

I

field in said core, 4 commutator, brushes

bearing on said commutator, connections be.

tween a part of sald distributed Windings
and one of said last two elements, and means

connected to the other of said. last two ele-

ments for supplying said field windings with
a current varying with the current passing
through said distributed windings, said com-
ushes being relatively mov-
able, the movable of said last two elements
veing directly mounted upon the shaft of
the alternator. | S

3. The combination with ap alternator in-
cluding direct current feld windings and
polyphase armature windings, of a converter
imcluding 3 core of magnetic material, a dis-
tributed winding thereon, connections be-

tween the armature windings and said dis-

R tributed winding to produce g rolating field

39

1 said core, a' second distributed winding
on said core in inductive relation to the frst

distributed winding, said core constitubing
the magnetic circuifs for said windings, a
comniutator, brushes bearing on said com-
mutator, connections between . said second

distributed winding and one of said last two

elements, means connected to the other of

- sala last two elements For Supplying said
. tield windings with s current Varying with

r

e current possing through ssid disiributed

|

| Witnesses:

&% . BBBITL

windings, said commutator and hrushes be-
ing relatively movable, and means conmect-
ing the movable of gaid iash two elements
with the shaft of the alternator, said con-
verter forming a unit with said alternator.

4. The combination with an alternator
including direct curvent fisld windings and
polyphase armature. windings, of & converter

melading” a core of magnetic material, dis-.

45

tributed windings thereon, s2id core consti~

tuting the magnetic circuit for said distrib-
uted windings _ ,
mastire windings and a part of said distrib-

uted windin%s_ to produce a rotating feld in
i

said core, a direct current dynamo mounted

upon the shaft of the alternator and conneci-

ea to.the direct current field windings, a
commuvator, brushes bearing on said com-
mutator, connections between g part of said
distributed windings and ones of satd last
two elements, means connected o the other
or said last two elements and operaving in
connection with the direct current dynamo

for supplying said direct current feld wind-

1ngs with a current varying with the cur-

reny passing through said distributed wind-
ings, said commutator and brushes being
relatively movable, and means. connecting
the movable of sgié last two elements with
the shaft of the alternator, said converter
and dynamo forming s unit with said alter-

nator, o L
~In testimony whereof T affix my signature

In presence of two witnesses, - -
 CHARLES H. KICKLIGHTEE.
Jwo. M. Kmiany, |
o) M. MoCaoemmr,

gs, connections hetween thie ar-
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