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To all wlhom it ey coneeriv:

Be 1t known that we, CHARLES ALGERNON
Parsons an:i GEORGE GERALD STONEY, sub-
jects of the Iing of Great Britain and Ir ol.;mu
and resia.ng at 1leaton Works : Newcastle-
upon-Tyne,in the county of Northumberland,

hntrlzmd h&ve imvente:d certamn new and ube—

ful lmprovements Relating to the Parallel
Running of Dynamo- \lddunnb of which the
followmg 1s a speciiication.

Our invention relates to the parallel run- |

ning of continuous-current dynamo-machines

wlichare compensated forarmature reaction.
In such machines we have found in certain
imstances difficulty in running in parallel
with other dynamos when the limbs of the
magnets have had compounding coils fitted.
1t 15 also possible that such aifliculty might
arise 1n the case of plain shunt-wound ma-
chies fitted with our compensating coils.
We are aware that equalizme-wires have been
used 1 the case of he CONMPOUNG WINGINGs on
dynamos to obtain stability of load when two
or more machines are runin parallel; but we
have found that such an almnﬂmnem 1s not
sutlicient . some cases to obiain stability
when using our compensating winding.

The ob]ect of this. mvention is to enable
dynamos which are compensated for arma-
ture reaction to run in parallel, automatlcally
dividing the load between thern.

The invention consists in cross-connecting

part of the compensating co-ls as well as pmt '

or the whole of the compounding colls by an
equal.z.ng wire or wires, so as to obtain sta-
bility of running un«er all conditions.
Referring to “the accompanyving diagran-
matic drawimgs, Figure 1 shows one mothod
of applying our nn"onhon I, 2 shows an-
other modification. Ifig. 3 shows a Var ation
of the arrangement shown in I 0. I'ig. 4
illustrates a modification in which a combmed
compensat:ng and reverse (mm,ounfhuﬂ coil
is used. l*m'. 5 shows the application-of the
Iny ention to machines hm*mw a ' Dert”’ se-
ries compensating winaing, while Fig. 6
shows our invention a pplie:] ‘{o machines hav-
Img a series compensating coll which at the
same tlime gives cOmpounding or OvVercom-
pounding, luﬂ' 7 (hawm]nn]a{w ally 1llus-

trates the connections of the compensatling
co:l according to one form.

In the arra,.nwementa Hustrated two dyna-
nos are arranﬂed in parallel, « « being the

—_—_— — —_— . e T . —— ———— — ey

armatures and 0 b the shunt field-coils. In
the modification shown in Fie. 1 we cross-
connect by an equa]mnn—mw ¢ at pomts n-
termediate between the brushes ¢ ¢ of the
dynamos and the points f f, where the com-
pensating windings d d are connected to the
oompoundmn coils g 9. The compensating
windings consist of current-carrying conduc-
tors connected in serics with the armature,
fixed around, but not attached to, the arma-
ture pellphel y—rtor example, by embed ding
them in the polar faces and carrying them be-
tween the poles on suitable non-magnetic
segments. 'lluc: 1s diagrammatically repre-
sented in Fige. Whormn the coil 1, shown
thus for (*bame% arranged around the ar-
mature - space and pcu t]y carried by non-

| magnetic segments 2, 1s connected in series

with the ordmaw compound winding 3.

The polar plane of the compensating winding

preferably coincides with the plane of com-
mutation at no load, vet in some cases it is
preferred to placeit atan: angle thereto by suit-
ably disposing the w 111(1111** in order to secure
in some classes of machine a minimum of
sparking at all intermediate loads to full or
over load. For example, in IFig. 7, which
may for this case be considered as an ex-
planation of Fig. 4, the plane of commuta-
tion at no load is 1epresonted by the line
UVW and the plane of the compensating
winding by XVY, the angle between them
being UVX. It will be scen that the effect
of this method of connection is that with va-
rying load part of the compensating coils
have a constant excitation equal to the mean
output of the machines coupled in parallel—
that is to say, suppose, forexample, a heavier
current were {lowing i1n the lower coil d be-
tween ¢, and e than in the upper coil d be-
tween ¢, and ¢ then current would {low
through ¢ in anupward direction, according
to the dmmam the effeet heing that the cur-
rent in the par ts of both the lower and upper
cotls between e and fwould be equal and of a
value equal to the mean output of the ma-
chines, as stated. Thus the equalizing wire
or wires are so placed that the whole of the
compounding coils and parts—namely, ¢ f—
of the compr ngating coils pass the mean cur-
rent, while the other parts- , €, e—o0t
the C(}ll’lpﬂﬂmtmn coils pass the current de-
livered by the individual machine.
In the arrangement shown in Fig. 2
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reverse turns of compounding colls 7 & be- |
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tween the compensating cotls d d and the for-
ward compounding ccils ¢ g and conneet, the
cqualizing-wire ¢ at or near the peint where
the reverse turns of the compounding o A are
joined to the ordinary compounding coils.
The action and use of the reverse windings is
explained clearly with reference to Fig. 2.
1t 15 well known that for two compound-
wound machines to ran in parallel they must
be designed to give a drooping characteristic
as the load mereases, or ¢lse should one take
more than its share of load or tend to drive
the other as a motor the ordinary compound-
mg turns woeuld continually inerease the ef-
fect until the machine was cut or burned cut.
Reverse compeunding turns 4 are thercfore
connected, as shown, between the wire ¢ and
the machines in order to obtain, as is quite
obvious will be obtained, a dreoping charac-
teristic, for the reason explained above. In
order, however, that the excitation of the
machine as a whole shall rise with the load,
as with an ordinary compound-wound ma-
chine, forward compounding turns ¢ are in-
serted at a point beyond the equalizing con-
nection, whereby they do not tend to destroy

- the satistactory parallel running of the ma-
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chines, but yet give the rising characteristic
for the machine as a whole. It is thus seen
that the number of forward compounding
turns may be either equal or unequal to the
number of reverse, as required.

In I'ig. 3 reverso turns of compounding / A
are placed between the compensating coils
d , and the brushes ¢’ ¢/ and the equalizing-
wire ¢are attached at the points £, where the
compensating coils d d join the forward com-
pounding coils ¢ ¢.

In the modification illustratod in Fig, 4 e
combme the compensating coil and the re-
verse compounding coll in each machine in
one equivalent coil &, which is similar to the
ordinary compensating coil, but the polar
axis ol which is inclined to the erdinary pesi-
tion of such axis, as stated above, in a re-
verse dircetion to the dircetion of rotation,
as stated above, and we attach the equaliz-
img-wire at the points f f, as shown in the
fioure. |

We may also apply our invention, asabove
deseribed, to any other arrangements for
compensating armature reaction, such as the
Der, in which o winding in series with the
armature 1s used with or without commutat-
mg-poles, and parallel running of such ma-
chines will be thereby improved, Fig. 5
shows such an arrangement as applied to a
machine provided with a distributed shunt-
winding b and a series winding d, the posi-
tions for the equalizing wire or wires being
shown at e, and similarly in such machines by
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aividing up the series winding into two or

more parts the arrangements shown in Fios.
I to 4 may be applied.
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In many machines in which a series com-
pensaang coll 1s used said coll has been so
licted as ad the same vime wo give compound-
Ing or overcompounding, as desired.  We
have found thao by placine an equalizing
wire or wires e ac an intermediate point be-
tween the main tevminal of the series wind-

e ¢ and the brushies ¢, as shown in If1g. 6,

paralle] running is improved.  We have also
tound thay parallel ruuning is improved by
dividing said winding in.o (wo pars, one of
which compensa.es for armacure reaciion
only, while the o her gives the desired conm-
pounding. Al.ernaiively reverse compound-
Ing turns may be fivted, or the compensating
winding may be so placed as 10 increase the
drop of voliage bevween full and no load,
the equalizing wire or wires in all these cases
being arranged in a similar way to that above
described.

We do not wish to be understood as limit-
ing our invention to the pariicular forms
herein shown and described, as we have
merely illustrated and described convenient
forms of the invention, which may be varied
widely with the range of clecirical skill with-
out deparvng from the spirit of the inven-
tion.  For example, instead in one form of
an equalizing-wire connecting the junction
of forward and reverse compounding turns
1t may connect points in ithe compensating
windings, or instead vf an equalizing-wire
connecting the junctions of compensating
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and compounding {wns it may connect

pomts in the compensaiing windings.

Having thus described our invention, what
we claim as new, and desire to secure by Let-
ters Patent, is—

. In combination, a plurality of continu-
ous-current dynamo-machines havine series
coils compensating for armature reaction;
and an equalizing-wire cross-connecting cer-
tam points within the compensating wind-
ings of the two machines, as and for the pur-
pose described.

2. In combination; a plurality of continu-

- ous-current dynamo-machines havinge series

colls compensating for armaiure reaciion;
compounding coils on said dynamo - ma-
chines; and an equalizine-wire cross-connect-
g certain points within the compensaiine
windings of the two machines as well asthe
compounding coils; as and lor the purpose
deseribed.

3. In‘combination; a plurality of continu-
ous-current dynamo-machines having series
cotls compensaiing for armature reaction and
compounding the machine, said coils being
divided inio two pares one of which compen-
sates Tor armaiure reaction, while the other
eives the compounding, and an equalizing-

WIre ¢ross-connecing ceriain points veithin
(he compensaiing windings of the two ma-
chines, as and for the purpose described.

4. In combination, a plurality of continu-

ICC

105

110

120

[2¢




10

£5

843,489

ous-carrent dynamo-machines having series !

colix compensating Tor armature reacuon and

saces for armature reacaon, while
aives the compounding, reverse compound-

g W 111{1111% of the two machines, as and for
the purpose deseribed.

5. In combinadon; a plurality of continu-

OUsS-CuUrrent (IKI‘L;LIHOHIHLL( funes 11¢LVIIIU Seres

colls compensaiing for armaiure reacuon and

compounding ihe machine, satd cotls being

divided imto two paris, one of which conipen- |

- o1ves
compounding the machine said coils being |
divided inco 1wo pares, one of whieh compen-
the ocher

- names to this spec
- Lwo subseribing wi

3

sates for armature reaction, while the other
e compoundmg, reverse compound-
g curns mcorporaied with satd compensat-
g cotls, and an equalizing-wire  cross-con-
necie ceroadnt poutess within the compensat-

Ing w lIl{lllI‘-H_{)[ the vwo machines, as und for
ing turns; and an equallzZing-wire eross-con-

neciing cervain poins within the compensac-

he purpose desciibed.
In tesamony whereol
Hicatt

we have siened our
on in the presence of
1ESSeS, |
CHARLES ALGERNON PARSONS,
(GHORGE GERALD STONEY.

Witnesses
1[19:1{1 GIRATLAM D_ths J1.,
I REDERICK (FORDON an BZ?DFOI{-D.
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