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—

Application filed June 30,1904, Berial No, 214,815, (No model.)

To all whom it may concern:

Be it known that I, CearLEs F. Scorr, a
citizen of the United States, and a resident of
Pittsburg, in the county of Allegheny and
State of Pennsylvania, have invented a new
and useful Improvement in Methods of Rotat-
ing the Field-Magnets of Alternating-Current
Grenerators, of which the following is a speci-
ication.

My invention relates to a special operation

of dynamo-electric machines that are directly

connected to the engines by which they are
normally driven; and it has for its object to

provide a method of rotating the field-mag-

nets of such machines at slow speeds and
either continuously or intermittingly in order
to adjust the driving-engines with reference
thereto. | |
In the process of installing a large poly-
phase generator and its driving-engine it is
found necessary to carefully adjust the en-
gine so that the operation when final connec-
tion 1s made will be satistactory, and in or-

der to effect such adjustment it is necessary

to rotate the field-magnet of the generator at
a slow speed and under such control that it
may be readily started and stopped when de-
sired. This operation has heretofore gener-

ally been effected by means of an electric

motor and suitable gearing between the same
and the generator field -magnet. This has
been found to be an expensive and not alto-
gether satisfactory method, since the operat-
ing-motor must be coupled to the field-mag-

net by means of heavy gearing, and it is not

convenlent to arrange the motor so that it
may be readily connected and disconnected.
In a prior application, Serial No. 172,481,
hled by me September 16, 1903, I have set
forth a desirable method of effecting a slow
and controlled rotation of generator field-
magnets, which consists in controllably sup-
plying direct currents to the armature-wind-
1ngs in such amounts and in such order as will
insure the direction ‘and speed of rotation de-
sired by the inductive action between the ar-
mature thus energized and the field-magnet.
While I have thus set forth and claimed my
sald invention broadly in the application re-

‘terred to, the specific illustration and descrip-
‘tion of the method is directed to the utiliza-

tion of the several armature-windings corre-
sponding to the different phases successively,

‘and while this is specifically an operative and

a satistactory method I have devised a modi-
fication in which the armature-windings cor-
responding to the several phases are energized
In a different order and in such manner as to
provide & more evenly adjusted rotative ef-
fect. This method is illustrated in the ac-
companyling drawings, in which—

Figure 1isa diagram showing a three-phase
generator and the varlous  instrumentalities
employed for practicing the method, includ-
Ing asource of direct-current energy and con-

trolling apparatus for applying such eneroy

to the armature-windings of the generator in
accordance with my invention.

of the varlous rotative effects imparted to
produce one complete rotation of the gener-
ator field-magnet. Fig. 3 isasimple diacram

illustrating the application of my invention

to a two-phase generator. Fiv. 4 is a dia-
gram illustrating the number and strengths
of the rotative effect exerted when my method

1s utilized in connection with a two-phase gen-

erator, and Fig. 5 illustrates another type of
two-phase generator in connection with which
my inventlon may be employed.

Referring particularly to Figs. 1 and 2 of
the drawings, the alternating-current genera-
tor (3, the field-magnet ' of which is to be
slowly and controllably rotated by the method
constituting my presentinvention, isindicated
as having three-phase star-connected wind-
ings W, the outer terminals A, B, and C of
which are connected to the stationary con-
tact - terminals of a series of controlling-
switches, which will be hereinatter more fully
described. The common junction of the in-
ner terminals of the windings W is also con-
nected to certain of the controlling-switches
by means of a lead O.

For convenience of description the several
armature-windings W will be designated by
the reference-letters which are applied to their

| terminal leads, and the positive or negative

Fig. 2 1s a
diagram illustrating the number and strengths
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sign will be prefixed to the reference-letters
according as the terminal leads are connected
with the positive or the negative pole ot the
source of energy from which the windings
are supplied.

The winding F' of the ficld-magnet I is en-

suitable source S in the usual manner. The
current for energizing the armature-windings
is supplied from a suitable source S, and the
application of the current from this source to
the armature-windings in the proper order
and relation is regulated and controlled by

means of a controlling apparatus M, compris-

ing a drum D, having contact strips or plates
D’ of suitable dimensions and properly located
and connected, a series of contact-fingers H,
so disposed as to make engagement with the
contact strips or pieces D' as the drum 1s ro-
tated. and aseriesof circuit making and brealk-
ine switches I, which Thaverespectively desig-
nated as 1 to 8, inclusive.

The several switches of the set 1 are oper-
ated by means of magnet-coils #z, which re-
celve energizing - current from a suitable
source I$, that may be either a dynamo or a
battery. The drum D of the switching ap-
paratus M is designed to have twelve operat-
ing positions, which I have indicated as « to
/, inclusive. The individual contact-fingers
of the set H. I have designated as p, 1%, 27,
3 4% 5* 6% 7%, and 8", the tinger p being con-
nected to one terminal of the generator I and

continuously in contact with a corresponding.

contact-rine on the drum D and the other
ingers of the set being connected to the cor-
responding terminals of the several switch-
magnets 2 and making contact with the cor-
responding drum-strips D’ in order to close
the switches 1 to 8 in the order which will be
now described.

In position ¢ of the controller-drum switches
1, 4, and 8will be closed and the armature-cir-
cuit will be +-A —QO, the rotative effect upon
the field-magnet being represented 1n Ifig. 2
by the line marked « |
In position b sw

itches 1 and 4 will be closed
and the armature-cireuit will be +A — B, the
strength of the rotative impulse imparted to
the field-maenet being represented by the line
5 1n g, 2.

In position ¢ of the controller-drum switches
4 and 7 are closed and the armature-cireult is
—B 40, the strength of the rotative impulse
beine represented 1n Fig. 2 by the line ¢'.

In position dof the controller-drum switches
4 and 5 are closed and the armature-circuit is
—B 4+, the strength of the rotativeimpulse
being represented by the line & in Ifig. 2.

In position ¢ switches  and 8 are closed and

the armature-circuit is ++C —O, the strength
of the rotative impulse being represented by
the line ¢ 1n fig. 2.

In position Fof the controller-drumswitches
9 and 5 are closed and the armature-circuit s

—_——a

—_—— e —————————
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— A +C, the strength of the rotative impulsc
being represented by the line /' in Fig. 2.
In position ¢ switches2and Tareclosed and
the armature-circuit is —A 40, thestrength
of the rotative impulse being represented by

the line ¢ in I1g. 2.
ergized by means of direct current from a |

In position /4 switches 2and 3areclosed and
the armature-cireuit is — A -+ B, the strength

of the rotative impulse being represented by

the line 2’ 1n Fig. 2.

In position + switches 3 and 8 are closed and
the armature-circuit is +B —O, the strength
of the rotative impulse being represented by
the line + in If1g. 2.

In position ; switches 3 and 6 are closed and
the armature-circuit is +B —C, the strength
of the rotative impulse being represented by
line 7' in Fie. 2.

In position Z switches 6 and 7 are closed and
the armature-circuit is —C 40, the strength
of the rotative impulse being represented by

. the line &’ 1In 1o, 2.

In position /switches 1 and 6 are closed and

the armature-circuit is +A —C, thestrength

of the rotative impulse being represented by
the hine /' 1in Fig. 2.

It will be seen from the foregoing descrip-
tion that current is first supplied to the ar-
mature-winding corresponding to one of the
phases and then to the windings correspond-
ing to two of the phases connected in series
and that the current is reversed at the end ot
cach one hundred and eighty clectrical de-
orees of rotation.

The approximate relative values of the ro-
tative impulses which are indicated by radial
lines in the diagram of Ifig. 2arerepresenta-
tive of those values only on the assumption
that a constant voltage is applied at the ter-
minals of the various portions ot the arma-
ture-winding. If the resistances ot the vari-
ous phases of the armature-winding were dis-
regarded, the ratio of the impulses due to the

energizing of a single phase of the winding

to the impulses due to the energizing of two
phases of the winding in series would be as1
is to 1.73. In Fig. 2 the radial lines repre-
senting the directions and values of the rota-
tive impulses are shown more nearly equal
than this ratio indicates, since the resistance 1s
oreater with two phases of the winding in the
circult than with only one phase in the cireutt,
and hence the ratio of the corresponding ro-
tative impulses is greater than the above ratio.

Reterrine now to Kigs. 3 and 4, the gener-
ator (# is indicated merely by diagrammatic
representations of its windings, the field-mag-
net winding I* being energized by current
from 2 sultable source S, as is indicated 1n
Fig. 1, and the armature-windings W' being
of the two-phase type. The outer terminals
of the windings W' are designated as A’, B,
(', and D and for convenience of description

the windings will be designated by means of
The energy for ro-
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tating the field-magnet is derived from a suit-
able source S* and isapplied to the armature-
windings by means of a suitable controller
M’, which is here indicated for convenience
as comprising a series of switches 1°, 2°, 3,
4°, 5% 6% 7", and 8", which may be independ-
ently opened and closed either by hand or by
suttable automatic means, as may be found
convenient or desirable. For the first posi-
tion switches1"and 6" will be closed, thus mak-
ing the energized armature-circuit - A’ — (V.
In the second position switches 1°, 8°, 6°, and
8" will be closed, thus making the energized
armature-circuit +A’" +B" — (' — D%  1In the
third position switches 3" and 8° will be closed.
thus making the active armature-circuit B’
— D" Inthe fourth position switches 2°, 3°,
5°, and 8" will be closed, thus-making the ac-
tive armature-circuit —A’ +B' (¥ —D~
In the fifth position switches 2° and 5° will be
closed, thus making the active armature-cir-
cuit —A" +C.
switches 2°, 4°, 5, and 7" will be closed and
the active armature-circuit will be — A’ —R’
+C" D" In the seventh position switches
4* and 7" will be closed, thus making the ac-
tive armature-circuit — B’ +D? In the eighth
and final position the switches 1%, 4°, 6, and
7" will be closed, thus making the active arma-
ture-circuit +A" —B' — (' D~

Lhe strengths of the several rotative im-
pulses imparted to the field-magnet by the
armature - circuits above described are ap-
proximately indicated in Fig. 4 and are des-
1gnated as " 1st,” **2d,” **3d,” ““4th,” ““5th,”
C6th,” “'7th,” and ‘“8th.” corresponding
to the several positions of the controller-
switches. The valuesof each two of said sue-
cessiveimpulses are approximately in the ratio
of 1to 1.41.

If the armature-winding of a two-phase ma-

chine is of the closed type, as shown in Figo.

5, the diagram of Fig. 4 will still represent
the relative directions of the rotative impulses,
it the portion of the winding between the ter-
minals A* and B be first energized, then the
two portions between terminals A*and C* then
the portion between terminals B* and (2, then
the portion between the terminals B? and D?,
and so on in a similar manner. The relative
valuesof the impulses,however, will be slightly
different from what are shown, for the reason
that in the first instance the various portions
of the armature-winding are energized singly
and 1n parallel alternately, and in the second
instance they are energized singly and in se-
ries alternately, and consequently the relative
resistances are different in the two cases.
While I have shown separate sources of en-
ergy for supplying direct current to the ar-
mature and field-magnet windings, it is evi-

dent that if the amount of current required
by each ot these windings is approximately or
nearly the same they may be supplied in se-
ries from a single source.

In the sixth position the

The instramentalities employed in practic-
Ing my invention may be further varied as re-
gards structure and arrangement of parts, the
means herein shown and described, being set
forth merely for the purpose of demonstrat-
ing the practicability of the method, and not as
limiting it to the use of any one specific means.

I claim as my invention—

1. The method ot rotating the field-magnet
of a polyphase alternating-current generator
which consists in energizing the field-magnet

and supplying direct current to the armature-

winding corresponding to a single-phase and
to series-connected armature-windings corre-
sponding to two phases alternately and suc-
cessively, and reversing said current when one
hundred and eighty electrical degrees of ro-
tation have been produced.

2. The method of rotating the field-magnet
of a polyphase alternating-current generator
which consists in energizing the field-magnet
and energizing, by direct currents, first the ar-
mature-winding corresponding to one phase,
then the armature-windings corresponding to
two phases, in series, then the winding corre-
sponding to the second phase and so on suc-
cessively and reversing the energizing-cur-
rent when the field-magnet has completed one
hundred and eighty electrical degrees of rota-

tron.

3. Tiie method of rotating the field-magnet
of a polyphase alternating-current generator
which consists in energizing the field-magnet
and alternately energizing,
rents, the armature-winding corresponding to
a single-phase and series-connected windings
corresponding to two phases. -

4. "T'he method of rotating the fiell-magnet
of a polyphase alternating-current generator
which consists in energizing the field-magnet
and alternately energizing, by direct cu rrents,
one portion of the armature-winding aloneand

then two portionsof the said windlng inseries.

5. The method of rotating the field-magnet
of a polyphase alternating-current generator
which consists in energizing the Geld-magnet
and alternately energizing, by direct currents,
a portion of the armature-winding correspond-

Ing to one phase and a portion of said wind-

Ing corresponding to two successive phases
and continuing such operation progressively
so long as rotation is desired.

6. The method of rotating the field-magnet
of a polyphase alternating-current generator
which consists in energizing the field-magnet
and alternately energizing, by directecu rrents,.
one portion of the armature-winding alone and
thentwo portionsof thesaid winding together.

In testimony whereof I have hereunto sub-
scribed my name this 25th day of Ju ne, 1904.

CHAS. F. SCOTT.

Withesses:
J. C. DIBCKMANN,
BNty Hings.
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