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To all whom it may concermn:

Be 1t known that I, ROYAL EDWARD BALL,
a citizen of the United States, residing at New
York city, in the county of New York and
State of New York, haveinvented certain new
and useful Lmmprovements in Regulators for
Dynamo-Klectric Machines; and I do hereby
declare the following to be a full, clear, and
exact description of the invention, reference
being hadtotheaccompanying drawing, which
forms part of this specilication, and which isa
diagram illustrating my invention.

Myinvention relates to devices for regulating
the current generated in dynamo- electrlc nia-
chines.

My invention has for its object the provision
of means whereby the current generated is

governed and regulated by any variation or

resistance 1n the line.

My 1invention consists, first, in the combina-
tion, with a device for producing a variable
resistance, of adynamo-electriec machine in cir-
cult with such variable resistance, and whose
field-colisare connected therewith insuch man-
ner that any increase in the resistance of such
device will operate to produce a partial de-
magnetization of said field-magnets, and vice
versa; secondly, in the novel and peculiar ar-
rangement of the circuits through the gener-
ator, the devices for producing a variable re-
sistance, and the line.

As my improvements are applicable to any
form of dynamo-electric machines, and assuch
machines are well known, I deem it unneces-
sary to particularly describe those partsof the
machine whichare nowin general use, and will
consequently describe in detail onlv what I
believe to be new.

The apparatus for producing the variable
resistance which I preferto useissubstantially
the same as 18 described and claimed by me in
an.application of even date herewith, Serial
No. 141,341, and I do not therefore ¢laim such
device in this present application.

I will now proceed to describe the manner
in which the circuits of the machine are ar-
ranged and the application thereto of the va
riable resistance, it being premised that the
armature, the line, and the field-coils be in
direct circuits, and that the latter be arranged

l
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i in multiple arec.
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ASs this arrangement can
be best illustrated by diagram, I have so
shown 1t in the drawing, where H represents
the commutator, I and J the brushes in con-
tact therewith, ¢ the wire leading to line
through the solenoid £ of the variable re-
sistance I, and L b L the lampsarranged in
series upon said line. The wire j from brush
J leads to the field-coils, and at the point 1
divides into two branches, 2 and 3, which join
acgain by wires 4 and 5 at point 6. The two
circults 2 5 6 and 3 4 6 are joined at their mid-
dles by a wire, 7.

M represents a variable resistance, which is
placed 1n line 2 5;and K, a similar device
placed in line 3 4, the whole forming a Wheat-
stone bridge, and the cirenit from said bridge
pr oceedmn from point 6 by wire n to the solen-
o1d m, thence through lamps L L, solenoid Z,
and wire ¢ to blush I, thence thl'mwh armas-
ture to brush J, and by divided lmeb 2 D and
3 4 to point 6.

It 1s to be noted that the lines 2, 3, 4, and 5
torm the colls of the field-magnet, and that the
iine 71s wound uponsaidfield-magnets over the
usual colls, so that a current traversing said line
7inoune direction will tend to increase the mag-
netism ofthefield-magnets,but when movingin
the oppositedirection will demagnetize them to
a certain extent.  When in a normal working
condition, the resistances ot lines 2 5 and 3 4
Are equ‘ll——sﬂly for instance, one ohm each—
and no current will pass throughline7. Now,
if a lamp be cut out of the hne circuit, the re-
sistance of the line being thereby decwased
the solenoids % m will become more powerful] y
energized, drawing in their cores, and increas-
ing bhe resmtance ot K and M. The current
then vbeing increased by way of 2 7 4 will de-
magnetize the field to some extent, and thereby
decrease the electro-motive force of the ma-
chine. 1f, however, an additional lamp or
lamps be switched ingo the circuit, the action
of solenoids £ m will be reversed, andthe gmat
er part of the current going by way ol 3 7 5
will re-enforce the magnetism of the field-coils,
and thereby increase the electro-motive force
of the machine. |

Having described my invention, I claim—

1. The combination, with a dynamo-electric
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machine having its field-ceils arranged in mul-
tiple are, of a variable resistance ineluded in
each of its branches, and means for operating

sald variable resistance, substantially as .de-

5 scribed. - | |

- 2. The combination, with a dynamo-electric
machine having its field-coils arranged in mul-
tiple arc and a variable resistance included in
~each of the branches of said multiple circuit,

. Io of a supplemental coil arranged as a shunt

|

across the field-circuit and surrounding a pot-
tion of the field-magnets, substantially as and
for the purpose described. B

In testimony that I claim the foregoing I
have hereunto set my hand this 14th day of s

April, 1884, .

ROYAL EDWARD BALL,
Witnesses: |
C. E. NYLANDER,
- A. A. CONNOLLY.
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