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(No model.)

To all whony it may concer:

Be 1t known that [, CHARLES L. BUCKING-
HAM, of the city, cot inty, and State of New
York , a citizen of the United States, have in-
vented a new and useful Improvem ent in Reg-

ulators for Varying the Field-Magnetism of a, |

Dynamo- El(,ctllc "‘\Iﬂehme of w hmh the fol-
lowmo 15 a specification.

1t 18 generally necessary that the speed of
rotation of the armature of the dynamo-elec-
tric machine and of the engine driving the
armature beuniform. If the
were also uniform, the electro-motive f01 ce of
the dynamo- machine would be iny ariable, and
a current of electricity directed to a working-
circult would be variable and inversely 1}1 0-
portional toits resistance.

The object of my invention is to render the
field - magnetism automatically variable and
the electro-motive force of the dynamo-ma-
chine always proportional to the resistance of
the external or working circuit by a novel
method and apparatus,whereby a more nearly
uniform strength of current in the working-
circult may be obtained than has heretofore
been accomplished. To this end I divide at
least one-hali of the field-coils into nmany sec-
tions, and provide each of said subdivisions
with a pole-changer, whereby each section
may have its terminals reversed by the oper-
ation of its pole-changer, thereby enabling 2
current flowing thr ouﬂh the field-coils to pass
through the sectlon in a direction opposite to
that which it would have had before the oper-
ation of the pole-changer. By this means the
magnetic effects due to any section of the field-
GO]lS is reversed upon the operation of the
pole-changer, and one pole-changer after an-
other, in succession, throughout the series,
may be operated, when the field-magnetism
will be rendered nil, providing one-half of all
the field-coils have been reversed. The pole-
changers are controlled by an electro-magnet
or electro-magnets whose coils form a part of
the working-circuit, or whose action is con-
trolled thereby.
of one or more electric lamps be inserted in
said elrcuit, the current strength wiil be corre-
spondingly diminished, or, if a like resistance
be removed from cir emt the current strength
will be increased. In elther CASC O1e¢ o1 More

eld-mag netlﬁam +

If the additional resistance .

not contribute to stre

- were wound entirely upo

of the pole-changers w 411 be operated. If re-
sistance be 1use1ted a coli-section of the field-
magnet must be so 10?6150(1 as to angment the
eld- magnetism rather than neutmhze apart.,
If vesistance e removed, a coil-section must
be 5o reversed that a coil which beflore served
to angment the field-magnetism may not only
10‘[11611 the field, but will
neutralize a part of the nmaguetism due to the
remainder of the field-coils,

I will now desecribe my 1nvention by refer-
ence to the accompanying drawings.

Figure 1 represents my impr oved regulator
with the field-coils in the shunt-circuit D 1
respect to the external or working cireuit, and
the electro-magmetic devices for controlling
the regulator are placed in and form a part of
the externfﬂ circuit, L. Tig. 2 represents my
regulator in connection ith field-coils, which,
too ether with devices for controlling the 160-
uhtOl torm parts of the working- civeuit.

I‘oreom*emence of 1llustration, Ih::w shown
foursets of reversible field-coils (though it may
be necessary to employ more) longitudinally 7
arrangedalong thefield-cores. Iffield-magnets
having four 11111bs ¢, 0, ¢, and d, be used 1t 18
obvlous that upon ar ex*elsql of cur rentthr ough
any one of the field-coils, providing said coils
1 one limb, as limb
« of the cores of the field-magnet, the poles of
the field-magnets would be dlfsphced—fm ex-

ample, the pole S would be displaced to the
right. To avoid such displacement, I make
each section of the field-coils comprise four

mdividual or component coils, so arranged

that normally the eoils 2 and 3, “for ms‘muce

produce a north pole at t:
the coils L and 4 a south

ne middle of b e, and

pole at the middle of
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« ¢, and 1n like manner every reversible coil- 90

section 1s symmetrically arranged upon the
field-cores.

In practice, instead of w 111(11110 coils 12 34
‘113 the extremities of the field- 1}0168} and 5 6

78 1011n1t11f1111'1113 within and adjoining coils g3

1 2 o 4, and 8o on, thereby making a series of
lonﬁltudunl coil- sections, -Smnle layer of

wire may be wound over the entire limbs e b
¢ d, to form one reversible coil-section, and a
Seeoml third, and fourth reversible coil-sec-
tion may be wound in superposed layers over

| the first.

100




10

I5

20

25

10

45

55

60

)

A_is an armature of a dynamo electric ma-
chine, adapted to rotate in the hollowed - out
space between the poles of the field-magnet,
having a commutator, C, and brushes B B.
From brush B the main line I passes through
electro-magnets M N O I, and thence throuwh
a series of electric lights or other eleetucal
translators to the ODDOSItG commutator-brush,
B’. From brush B’ the circnit D, when ar-
mature-levers ) R S T,whicharerespectively
pivoted at points n v w 2,are intheir retracted
positions, has its path first through the large
non-reversible coil, and then to the pivot or
point &, hammer m, spring e, field-coils 1 23
4, lever f, anvil g, thence to pwot or point v,
and in like manner thr ough all of the reversi-
ble coils to the opposite commutator brush, B.

The pole-changers of the regulator ftre, 1n
position for all of the lamps I to be inserted in
circuit, and the main-line resistance will then
be so far increased as to weaken the current
sufficiently to permit the retraction of all of
the pole-changing armatures. Under this con-
dition the reve 1*511)16 coils all conspire to pro-
duce a maximum strength of field-magnetism.
If one or more lights I" were removed from cir-
cuit, the main-line current would be inereased
and one or more of the armature-levers R S
T (and that armature-lever would first be at-
tracted which is adjusted to rcspond to the
weakest current) would be attracted to their
electro-magnets. If Q were attracted, hammer
m would be raised :.md lever f lifted from anvil
g,and f would then rest uponm, and ¢ against
g. The current in branch D then, instead of
flowing from 4« in the direction 1 2 3 4, would
pass through said coils from « in the direction
432 1. In the same way the current through
colls 5 6 7 §, or other section, may be inde-
pendently reversed. The current therefore
may be reversed in the several sections suc-
cessively and retained so reversed through all
of said sections.

The adjusting-springs of the various pole-
changing arms should be arranged to respond
to slightly-different strengths of current, in
order that they may be brouﬂht into aemou
successively, but1101351111111t‘meously otherwise
reversals and re-reversals of two or more field-
sections might intermittently occur, whereby
the field-magnetism would be moment%rﬂv’ V-
ried to a 1%1‘0 e extent rather than by such small
amounts as WOlﬂd be nearly proportional to
changes in resistance in the working-circuit.

1t is obvious that upon a movement of a
pole-changing arm the field-section connected
therewnh is first cut out of circuit and after-
ward reversed. By this means,1in the process
of reversal of a field-section, the field- nmagnet-
1Sm 18
same, and still further by its reversal.

It will

“also be seen, if each of the pole-changing arms,

as Q, were only sufficiently moved to permit
spring e to come in contact with anvil g with-
out raising spring f {from said anvil, that each
"eld-seetlon would only be cut out of circulf,
or short-cireuited, instead of being reversed.

irst reduced by the cuttlm out Qf the

|

1
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Asshown in Fig. 2, the field-coils are placed

in series with the coils of the armature in the
working-cirenit, and also the coils of the mag-

net M. M’ has an axial armature, H, which

controls a lever, V, pivoted at m/, and has at

its opposite end a long contact-arm, whereby

‘as armature H iq attracted connectlon may be

made between n’ and one or all of a series of
contact-strips, 20, to close the branches of the
local battery L B, including local magnets for
controlling the pole—ehm]g'ers of the coil-sec-
tions of the field-magnets. 1t 18 obvious that,
instead of placing the magnets for controlling
the pole-changers in the working- cireuit, they
may be phced In & circult dellved from the
working-circuit.

Fig. 3 shows a mechanical device, controlled
by magnet M/, for operating the pole-changers,
one at a time. Lever V 1s provided with a
segment of gear-teeth, o, which mesh with the
teeth of pinion p. Upon the same shatt, ¢, with
p is a disk, », having a cam-groove, s, in 1ts
face. One portwn of the cam-groove is in the
arc of a circle, and is of large cucumference,
while the remaining part of said groove 18 of
small circumferenee, ‘and is likewise in the
arc of a circle. The ends of the pole-chang-
ing arms normally rest in that part of the
oroove of large circumiference. If, however,

the dislc » be rotated by the actmn of arma-

ture H', the pole-changing arms will pass, one
at a tlme, into the other palb of the groove,

‘and thereupon cause the sections of field- coils

to be successively reversed. A reverse move-
ment of H' will cause a reversal of the field-
sections.

What I claim, and desire to secure by Les-
ters Patent, 1s—

1. In a dynmmo electric machine, the cont-
bination of a series of coil-sections of the field-
magnets, and a series of pole-changers for re-
versing the circuit through any one or all of
the coil- sections, and means, controlled by va-
riations of 0111‘161113 in the WOI‘LIDG (311"(3mt to
operate said pole-changers. |

2. The combination of a reversible (3011 -Se¢-
tion of the field-magnets, a pole-changer for
reversing sald coil-section, and an electro-
magnet controlled by variations of resistance
in the working-circult, to operate said pole-
chanﬂer

The combination of a reversible coil-sec-
t.1011 of the field-magnets, a pole-changer for
reversing sald coil-section, andanelectro-mag-
net plfwed in the working-cireuit, for 0011’[1‘01
Iing said pole-changer.

£. The combination of aseries of field-magnet
sections whose component parts are symmet-
rically arranged, substantially as deseribed,
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a2 Pole- chqnﬂer for reversing sald section, and |

an electro-magnet for controlhnﬂ* sald pole-
changer by V’u:‘ntlom of current in the work-
ing- (311'011113 |

5 The combination of a series of reversible
field-magnet sections, a corresponding series
of independent pole-changers, a mechanical
device foroperating said pole-changers in suc-




294,307 | 3

cession, and an electro- maﬂnet for controlling | The combination of electro- magnet A,
sald meehamcal device forcontrolhnﬂ the pole- pheed in the working -clreuit, a series of eir-

changers. cult-controlling arms, Q RS T a series of field-
6. The conmbination of a series of field- -mag- | ¢oil sections, md Neans 1’01‘ bringing said

5 net sections and a corresponding series of do- arms suceessn*el} intooperation, Substfmtml]} I5
vices, each of which is &d‘l]_)tf‘d to short-cir- | as specified.

cuit 1ts corresponding field-section, a mechan- CH....XRLEE: L. BUCKINGHANMNL
1cal apparatus for operating said devices, and WWitnesses:
an electro-magnet placed in the werlﬂnﬂ -CID- | Gro. H. T'r 2AROXNS,

10 cuit, for controlling s‘udmeeh'mleahplmmtub | S. 8. WATTERS.
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