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SPECIFICATION forming pé,rt of Letters Patent No., 294,169, dated February £6, 1884,

Application filed June 12, 1883.

(N o motdel.)

To all whom zt QY CONCEriy :

Be it known that I, ADDISON G. WATER-
HOUSE, a citizen of the United States, and a
resident of New York, in the county of New
York and State of \Tew York, have invented
certain new and useful Impr Ovements in Regu-
lators for Dynamo-Electric Machines, of which
the following is a specification.

My mventlon relates to the regulation or
adjustment of the currents of dvnfmlo electric

machines to suit changes in the external re-
sistance; and it GOHbIStS in a novel combina-

tion of apparatus, whereby the polarity of the

field-of-force pole-pieces may be shifted or dis-
torted so as to vary the electro-motive force
of the current generated by the armature.

In carrying out my invention, I propose to
vary the distribution of the current magnetiz-
ing the field-of-force magnets, w 1th0ut how-
ever, 1ncreasing or dlmmlshmﬂ the tOt'll mag -
netlxmn -CUTT eﬂt 1 such a way as to cause a
aluftmn or distorting of the consequent points
in the feld magnet, or the points of greatest
magnetization.

"\Iy invention is distinguished from other
regulators, in that the tOt‘Ll magnetizing-cur-
:rent ﬂOWll]ﬂ in the field-mag net co1ls Of my

machine is constant; but 1‘[8 distribution in

the several coils is var 1ed, 80 as to cause a
shitting of the consequent pomts whereas in
other mvenuons the strength of the magnet-
18m is varied by increasing or (111111]11“11111]9 the
magnetizing influences that work upon the
field- 1monet core to produce magnetism there-
1n. ’The shitting or distortion oi the magnet-
1sm, or of the consequent points, mav be made
to lahe place in such a way that the two con-
sequent points of an ordinary field-magnet
shall approach to or recede from one mother
or the two points may be shifted together in
the same direction, either forward or back,
according to the necebsmes of the case.
- Some of the various ways in which my in-
vention may be carried into practice are shown
1n the accompanying dmwlnﬂs

Figures 1, 2, and 3 show in skeleton the
frame of a dymmo electric machine, and illus-
trate the manner in which the field-magnet

coils are Subdlmded to produce the desired ef- |

I fect.

carrving out the 1nvention, in which the cur-
rent- dlStl‘lbutlnﬁ apparatus 1s dispensed with,

and the desired ehanﬂe in distribution of cm-
rent 1n the field- mwnet colls 1s effected auto-
matically by the chmged relation of the resist-
ances 1n one set of coilsin local or derived cir-
cult, and the other set of coils in main cirenit
with the working- IL&ISt‘IHGE‘b,WhICh oceurs by
reason of ehfmoes in the number of ]dmpS or

other ftpp"l,mtus i cirenit. IFig. 5 is a side
view, partially in section,of a form of a current

| regulator or distributer Whlch coverns the dis-
tr 1but1on of ecurrent ‘in the ﬁeld magnet coils.

Fig.61is an edgeview of the 1eﬂuht01 -magnet,
I‘lﬂ. 0. Iig. 7 is a diagram 1llust1at111ﬂ the
ftrrfuwemeut and connection of the eomplete
fbppfhmtus iig. 8 18 a modified plan of vary-
Ing the distribution of mag netmmﬂ current in
the ield-coils.

Referring to Fig. 1, A indicates the frame or
field-of-force mag et of an or dinary dynamo-
electric mﬂchme, having the four coils 1, 2, 3,
and 4 wound thereon in such nmanner as to pro-
duce the desired eonseqnent poles or pointsin
the field-of-force pole-picces N S.

IR indieates the current-distributer, to he
presently described, through which the cur-
rents which pass through the several coils 1 2
3 4 are taken. As will be seen, coils 1 and 2
are in one branch and 3 4 in another branch.
The regulator R serves to increase the flow in
one br :«:mch simultaneously and equally with
a decrease in the other, and vice versa. This
distribution takes place without changing
the total amount current flowing in thc tWo
branches. Let it be supposed that the conse-
quent points, or the points of maximum polar-
1ty, are on the line ¢ ¢, the current flowing
in the two branches is equal. and the current
generated by the armature is ab its maximum.
If, now, the current flowing in 3 4 be in-
creased, and the cnueut in 1 2 be sumultane-
ously diminished by R, the consequent points
will be shifted tow fu*d the points b b, and a

diminution in the clectro-motive force of the

current generated will be effected thereby

If, now, the distribution be again changed, s
as to tend toward an equality of flow in the tt'ro

Fig. 4 illustrates a modified manner of 50
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branches, the consequent points will change | so as to act on said lever in opposition to a

baclk tow‘u"d their normal point, or the p0111t+
of greatest efficiency, where the current sup-
plied by the armature is normal. "

In Iig. 2 coils 1and 4 are in one branch and
coils 2 and 3 in the other; but the effect is,
upon an increase of curreutm one branch and a
simultaneousand equal decreasein the other, to
shift the consequent points, or points of great-
est magnetization, both in the same direction,
but away from the line « «a, either forward or
backward, as the case may be. The result is
to diminish the strength of the current sup-
plied or generated b} “the armature.

In 1‘19 3 colls 1, 3, and 4 are supposed to
be in one branch and coil 2 in the other. The
same efiect of a distortion or shifting of the
eld magnetism would be produced in this
case, but the arrangement would be some-
what less efﬁ_clent thfm 11 the pI“GVIOHS 1n-
stances.

In the arrangement of T Plﬂ 3 the resistance
of coil 2 should be as neculy as possible the
same as that of coils 1 3 4. This may be ac-

complished in any desired manner known in -

the art. |
Having described the general principles of

my invention, I will proceed to describe some |

of the Speeml means that may be employed

o N
iy

for cmrrymﬂ* the same into effect.

Kig.
arrang ed to be operated ‘or controlled by an
electro- magnet, whereby an automatic regula-
tion may be eff eeted but 1t will of course be
understood that the ourrent distributer might
be worked by hand without departmﬂ' from
the invention.

Retferring to Fig. 5, C indicates a brass or

‘metal tube mounted on a suitable support,
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‘and D an interior tube or lining of slfm:e'

within which are contained two series of car-
bon disks or plates, as indicated, between
which 1s supported a lever, If, earr} Ing ¢on-
tact-pins e, bearing against ter mmal plates of
the two series, and armnﬂed, as shown, So
that if it be moved in one direction it w111
compress the one series of plates, thus dimin-
1shing the resistance therein, while simulta-
neously the pressure upon the other series will
be relieved, thus inereasing the resistance in
the latter series. One series of these plates is
to be included in one of the field-magnet
branches, and the other series in the other
branch. The electrical connections are made
through the lever Ii.to the terminal plates f f

~of the two series of carbon resistances, thence

60

through either one of the series of carbon
plates to the terminal plates g, and thence by
suitable electrical connections to the field-
magnet ¢olls.

H indicates an electro- magnet, whose core
18 provided with the rectang alar pohr exten-
sions- fi, acting .on an armature, G, to swing
the same into line with them and parallel to

. the magnetic axis, sald armature being con-

nected by asuitable link, &, with the lever L,

——

O shows a current-distributing device -

H 1s just sufficient to keep the

retracting-spring, I. "When the attraction of
the &rm&ture and the spring are balanced, the
lever I will occupy a central position between
the two carbon resistances, the resistances will
be equal, and the flow of current through the
two field-magnet branches will be the same.

Electro- mqnne‘o H may be connected to the
working:- circuit in ¢ any suitable manner, 8o as
be affected by changes of working-resistance.
By preference it is placed in a derived eir-
cult around the working-resistances. It might,

however, be placed in direct eircuit or ar-

ranged 111 other ways.

I‘w 7 shows the circuit connections of the
mwnet the carbon resistances, and the field-
mfwnet coils and armatures.

R R R indicate the working-resistances—
such as electric lamps—and M M the ordin ary
commutator-brushes of the a,ehine Mag-
net H 18 included in a branch wire, 5, around
the working-resistances.
are as follows Starting from lower commuta-
tor-bruash, M, the current divides at 7, one por-

The Geneml circuifs
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tion passing through coils 1 and 2, and onesetof

carbon plates, and the other through coils 4 and
3, and through the other set of carbon plates, to
lever E, from which connection is made to the
general eircuit containing the lights i R and
back to the other commutator-brush.

amount of current diverted through magnet
magnetism at
1ts normal, and of such strength as to hold the
lever I 1n position where the resistance of the
two portions of the current-distributer will be
equal, and the flow of current in coils 1 2
will be equal to that in 3 4. The consequent
points will then be upon the normal line « a,
and the armature will generate its proper
amount of current. If, now, the number of
lamps be diminished, thus decreasing the re-
sistance, less current will flow in magnet H,
and the lever Il will be acted upon by its re-
tractor in such way as to decrease the flow of
current 1n one field-magnet branch and simnl-

taneously increase 1t in the other, so as to
cause a shifting or distortion of the points of
ogreatest mag netization. The effect of this will
be, as before explained, to cut down the elec-
tro-motive foree, to correspond with the dimi-
nution of external resistance. On the other
hand, if the number of lamps be now increased
to the original number, more current will iow
in H, and the distribution of current in the
two branches will return to ifs normal. When
the field-coils are wound in two sets, arranged

When
vhe whole number of lamps are in circuit, the
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as 1n I‘lﬂ 2, the current- dlstrlbutel 1S SO ar-

ranged a5 to shift the consequent points baek-
Ward, or in the direction reverse to the direc-
tion of revolution of the armature, when the
number of lamps increases and the electro-
motive force or current strength is to be di-
minished. -

I do not limit myself to any particular meth-

od of distributing or varying the relation of
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the currents flowing in the two branches; and | 4 will increase and in 2

1 may, instead of varying the resistance in a
1eld-magnet circuit, vary the number of mag-
1]6t121D0 “coils in circuit by such an arrange-
ment as 18 shown in Fig. 8. In this arrange-
ment loop-connectionsare taken fromthe field-
magnet coils to sets of insulated plates R* R’,

over which move a circuit-closing arm, S, act-
uated by the core of a magnet, H*, or by any
other suitable means. VVhen the magnet H”
and the retractor for S are balanced, the clr-
cuit-closer S oceupies such a 1}0511:1011 that the
number of magnetizing-helices in 1 will be the
same as in 4, the cu*cmt being taken, as indi-
cated, ‘to S, from which it blaucues to the
colls 1 and 4 through the contact-plates R* R
If thearm S he moved to one side or the other,
the number of coils or convolntions in one
field-magnet bobbin will be increased, while,
simultaneously, the number in the other will
be decreased, and the same effects may be pro-
duced as When the flow of current in two coils
the convolutions of which are all in cirenit is

raried by the adjustable resistance.

I have herein deseribed the current- distrib-
uting device as arranged in direct circuit
Wlth the field-magnet C‘Ol]S but 1t is obvious
that 1t might be ‘II‘I"LI]U‘ed to shunt or divert
the cullen‘o from such coﬂs 1 have also de-
sceribed the field-magnet coils as in circuit with
the working l“eSISt‘lIlCeS but they might obvi-
ously be 11"1*11106{:1 in derived cireuit and the
current dlstrlbuted through them in the man-
ner herembefme set; forth

To effect an automatic change in the relation
of magnetizing effectsinthe varions field- coils,
any other means or any other controlling or
operating devices might be used, plowded
they be properly arranged to respond to va-
riation of resistance in the working-circuit.
In Fig. 4 the distribution is effected fmtonmt]-
cally, w1thout the use of resistances or addi-
tional appliances, by merely modifying the
winding of the field-magnet coils of the M4
chine. In this case one pair of coils on a field-
magnet1s arranged in a derived cireunit around
the working- I*ESIS’E“L]JCGS, and the other in a di-
rect cncmt with them. Thus coils 1 and 2
are 1n a derived cireuit, and coils 3 and 4 in
the working-circuit, as indicated. The effect
of this is thftt When the working-resistance
diminishesless currentflowsin coﬂs land2and

-more 1n coils 3 and 4, so that, all of said coils

being arranged to produce mﬂnnemsm in the
ordin ary way, the consequent po;nts or points
of greatest magnetization, will be &Jhlfted or
d1st0rted If the colls wer e divided, asin Fig.
2, and coils 1 and 4 were placed in the derwed
circult, the efféct would be, upon a diminution
of WOI‘LIDG -resistance, to shlft the consequent
poles baelxwa,r'd 1n a direction contrary to the

direction of revolution of the armature, and

the electro-motive foree would be diminished
correspondingly:.

the resmtance to 1ts normal, the

{ working-cireuit, as the main-circuit coils.
I this case. as betore, it will be observed that the

If, now, lamps or other de-
vices be introduced mto elremt SO as to raise |

ow 1n 1 and

g~

and 3 diminish, thus
restoring the polar conditions of the n'nﬁno‘r
to thelr properstate. T'he coilsintheder wed
circult are of fine wire, and are sufficient to
produce magnetism, or to have the same mag-
netic efiect under normal conditions of-the
In

regulation is effeeted not by changing the
totfll magnetizing- cmlent for the f eld -agnet
coils, but melelv by changing or varying the.
dlstllbutlon of the mag netism in the field-mag-
net, without necessar 113? varying 1ts strength.
I make no specific claim herein to the ar-
rangement shown in IFig. 4, as it forms the

| subject of a separate application for patent

filed by me June 12, 1883, Serial No. 97,861. It
1Ismerely described herein asillustrating one of
the ways in which the broad invention “herein
claimed may be carried out. Nor do I make
any speciiic claim herein to shifting the con-
sequent points, or points of glewtest magneti-
zation, backward or forward simultaneously in
the same direction, as this also will be claimed
specifically in another application, although
1t 18 one phase of the broad invention herein
claimed.

What I claim as my invention is—

1. The combination, with a dynamo-electrie
machine having two field- magnetizing current
co1ls or sets of {30118 WOlLlﬁﬂ in h.«_u mony to
produce the field maﬂnetmm 1 which the ar-
mature moves, of means for increasing one
magnetizi_ng-cnrrent and simultaneously de-
creasing the other magnetizing-current to the
same extent, so as to keep the total magnetiz-
ing imfluence of the currents or coils the same,
whatever the adjustment, but at the same time
to shift the poles of the field-magnet.

2. The combination, with a dynamo-electric
machine having two paths or eircuits in its
field-magnet carrying currents that act in con-
Jllﬂ@tl@ll in producing the field magnetism, of
means for increasing the flow of the current
in one circuit and slmult“meously decreasing
the flow in the other to the same extent, with-
out varying the total magnetizing - current,
Substantiallv as and for the purpose deseribed.

The 001111)1112113101] with a dynamo-electric
nnehme-lmmw two field- magnet circunits, of
a reciprocating adjustable IESISt‘LHCG device
interposed in said cireuifs, and arranged and
constructed in the manner described, to in-
crease the resistance in one circuit simultane-
ously with producing a decrease in the other,
without, however, dlSLulbnm the total amount
of current-cir cuhtlon 11 the two circuits.

- 4. The combination, in a dynamo-electric
machine, of two field-magnet circuits and an
automatic current - distributer, whereby the

magnetizing effects of one cirecuit may be in-
Gl“efised Sunultmeouﬂy with a correspounding
~decrease in the other ecircuit, as and for the
1)111"1)086 described.

The combination, with a dynamo- electrm
m"iehme of two sets of field- -magnet cireuits
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carrying currents that act in conjunection to | 7. The combination. with two sets of field- 15
produce the field magnetism in which the ar- | magnet coils, o1 the two carbon resistances
mature moves, and a current-regulator for in- | and the intermediate pressure-bar, I, as and

- creasing the magnetizing action in one ¢ircuit | for the purpose described.

5 and simultaneously and to the same extent de- | Signed at New York, in the county of New
creasing the magnetizing effects in the other, | York and State of New York, this 4th day of 20
and vice versa. - | CJune, A, D. 1883.

6. The combination, with two sets of field- |
magnet coils acting in conjunction to produce ;| = ADDISON G, WATERHOUBSL.

10 consequent polarity in the field-of-force pole- | | X
pileces, of two adjustable resistances, one for | Wilnesses:

each set, and means for inereasing one resist- | THOS. TOOMEY,
ance and simultaneously and to a correspond- | - LERNEST ABSHAGEN.
1ng extent decreasing the other. |
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