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 SPECIFICATION forming part of Letters Patent N ¢. 656,266, dated August 21, 1900.
Application filed July 10, 1899, Serlal Wo. 72 3,307, (No model.)

Io all whom it may concern,: |

Beitknownthatl, HARRY F. RoOACH, a citi-
zen of the United States, residing at the city
of St. Louis, State of Missouri, have invented
a certain new and useful Improvement in Self-
Regulating Dynamos, of which the followin )
18 & full, clear, and exact description, such as
will enable others skilled in the art to which
1t appertains to make and use the same, ref-
erence being had to the accompanying draw-
ing forming part of this specification. |

This invention relates to a self-regulating
dynamo, and particularly to that class in
which the armature of same is driven at vary-
ing speeds, such as
cation of any variable-speed power, such as
locomotive-driving machinery, &e. |

The object of this invention is to provide a

- self-contained self-regulating dynamo which
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requires little or no attention and one which
at all times is in readiness to be automat-
lcally thrown into operation without requir-
ing manual manipulation of switches of any
sort, sald dynamo likewise automatically cut-
ting in the working ecircuit when it has de-
veloped sufficient electromotive force.

With thisobjectin view the invention con-
sists in the construction, arrangement, and
combination of the several parts, all as will
hereinafter be described and afterward point-
ed out in the claims. |

In the drawing the figure represents a dia-
grammatic viewof the invention, illustrating
an arrangement of a dynamo subject to vari-

able armature speeds and circuits connected

with said dynamo and a means connected
therewith to automatically regulate the cur-
rent-output of the dynamo and to maintain
the same practically constant with a, working
circuit and batteries in wmultiple.

In said drawing, A indicates the dynamo,
~and ¢ the field thereof. |

B 1s the shunt-winding, which is in cireuit
with the main-circuit wires connected to the
pole-terminals of the dynamo, and C indi-
cates a series winding which is wound in the
same direction as the shunt-winding B, as in-
dicated by the arrows. |

D indicates what I will term for the sake of

distinction the **battery-winding,” although |

sald winding is in reality the main exciting-
coil of the field and is

developed Dby the appli-

|

the main circuit under certain conditions and

| partly by batteries under other conditions.

The batteries which I have marked E and
which in number may be one or more are in

multiple circuit with the main dynamo-cir-

cuit and the winding D.

I indicates a solenoid in the armature-cir--
6o

cuit, which solenoid constantly receives cur-
rent whenever the dynamo is running and

for that purpose through a magnet G to at-

tract an armature switch-blade ¢ in order that

the working circuit may be established only
when the armature-circuit has sufficient value
to be used in the working circuit. The object

of thisecircuit maker and breaker in the worlk-

Ing circuit is to cut in and cut out the work-
Ing circuit when above and below predeter-
mined voltages. The solenoid H is also con-
stantly energized from the working circuit in

such manner that its armature 7% is pulled

against a spring /', and carrying suitable con-

tacts will cut in or cut out resistance D' to or.

from the battery-winding D. This solenoid
H and its coéperating spring are designed to
be operative to increase the range of regula-
tion of the dynamo in addition to the self-

regulating features of the coils B, C, and D,

and this resistance D’ in battery-coil D is

practically normal within certain ranges, be-

yond which range the resistance is eut in or
cut out, as the case may be, to assist in the
regulation. In other words, this resistance
device serves to establish new proportions be-
tween the windings of the battery-coil and
the series and shunt coils when the armature
reaches or exceeds a predetermined high
Speed.

1T'he operation of the dynamo is as follows -
The shunt and series coils being wound in the
same direction oppose the battery - coil D,

| which battery-coil is the main exciting-coil

of the field and is sufficiently energized at
all times to insure the magnetization of the
field of the dynamo, and thereby starting the
current upon the rotation of the armature.
Immediately upon the rotation of the arma.
ture the current generated by the dynamo is
distributed through the shuntand series cir-

energized partly by | cults and produces an opposing magnetiza-

55

tends to move its armature fagainst an op- -
| posing spring f' and complete the cirecuit
when the armature-circuit is strong enough
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tion of field, which results in partially neu- |

tralizing the effect of the coil D. It will of
course he understood that the windings are
so proportioned that at a given speed ol ro-
tation of the armaturea given magnetie fiux
will be produced to insure the generation of
a current of electricity having a predeter-
mined electromotive force, at which point the
solenoid T, shunted across the armature-eir-
cuit, will be energized sufficiently to cut In
the working circuit. The batteries serve as
additional features in maintaining a constant
potential in the working circuit and are pref-
erably connected in multiple circuit with sald
dynamo and its connections.

The winding D, which I have called the
“battery-winding,” is of practically-constant
potential and preferably has in series or oth-
erwise a resistance D', which is variable only
when the rotation of the armature is so rapid
as to make the regulation of its circuit uncer-
tain with respect to the coils B and C. In
other words, I prefer that the coil D shall be
normally effective at its full value, and 1n
this normal condition the dynamois regulated
first by the shunt-coil B opposing the coll D
in proportion to the speed of rotation, which
coil B is assisted in such opposition by the
series coil C, whose value varies iIn propor-
tion to the load carried.
armature of the dynamo is rotated at a high
speed I prefer to cut in thisresistance D', de-
pending upon the strength of the working
circuit for the purpose of increasing the
range of the machine and lessening the value
of coil D and regulating the dynamo beyond
the range of regulation by the coils B and C,
which had heretofore taken care of such regu-
lation independent of the resistance men-
tioned. Thisisaccomplished by the solenoid
H, which is energized by the working circuit
under such conditions as to cut in and out re-
sistance from the battery-coil D as required.
By decreasing the voltage from the coll D,
which is accomplished by the above switch,
and causing it to pass through the respective
resistances there is a tendency tc cut down
the machine by the partial neutralization of
the field and maintaining such output con-
stant. In faet, it is possible to use the solen-
oid H to assist in the regulation of the dy-
namo within a certain range under and up to
a certain speed, or solenoid II and 1its con-
trolled resistance may be employed in con-
nection with coils B and C to cover a range
above and beyond a certain high speed, which
excessive high speed could not be well taken
care of by the coils B and C of themselves.

It will be obvious that coil D may be a high-
resistance coil and that its separate exelta-
tion gives toit what might be termeda *‘ fixed
value,” in thatit is energized by a current of
practically-constant potential. Iwill now de-
seribe the several circuits leading to and from
the several coils in order that the same may
be followed on the drawing.

Starting from pole 1 of the dynamo, wire 2 |

“ing connected thereto by

However, when the |

leads to coil B and wire 3 leads from said
ccil te the other pole 4 of the dynamo. This
constitutes the circuit which I have termed
the “shunted-armature” eircuit. I'rom pole
1 leads a wire 5 to the series coil C, from which
series coil leads a wire 6 to solenoid I, while
the wire 7 runs from said solenoid back to
pole 4 of the dynamo. Upon the energiza-
tion of solenoid ' wire 8, leading to magnet
G, connects by wire 9 to terminal 10 and
through contact 11 on the armature f of the
solenoid to terminal 12 and wire 13 to return-
wire7. Thisenergization of magnet Gthrows
the switch-blade ¢, so that wire (1s then con-
nected through terminal 14 and said switch-
blade to the supply - wire 15 of the working
circuit. 16 indicates the return-wire of the
working or main circunit, and the batteries I
arve arranged in multiple with this eirenit, be-
means of the wires
17 and 18, respectively. Wire 19 leads from
supply-wire of working circuit or from pOSl-
tive pole of battery to coil D, and wire 20
connects the other end of said coil with re-
turn-wire or negative pole of battery. Solen-
oid H is connected with the armature-circuit
by wires 23 and 24. |

I am aware that minor changes in the ar-
rangement, construction, and combination of
the several parts of my device can be made
and substituted for those herein shown and
described without in the least departing from
the nature and prineciple of my invention.

Having thus desceribed my invention, what
I claim, and desire to secure by Letters Pat-
ent, 18—

1. The combination with a dynamo and the
armature and working circuits, of a sepa-
rately-excited field-coil for the dynamo, and
connected to the working circuit, of a shunt-
coil opposed to said separately-excited field-
coil, a series coil for assisting the shunt-coil
in its opposition, both of said last-mentioned
coilsbeingin the armature-circuit, and means
consisting in an electroresponsive device
shunted across the armature-cireuit for cut-
ting in and cutting out said working circuit
at predetermined voltages; substantially as
described.

2. The combination with a dynamo and 1ts
circuit, of aseparately-excited field-coil there-
for, a shunt-coil opposed to said separately-
excited field-coil, a series coil for assisting
the shunt-coil in its opposition, resistance in
the circuit of the separately - excited field-
coil, and means energized by the dynamo-
circuit for cutting in and cutting out said re-
sistance; substantially as described.

3. The combination with a dynamo and the
armature and working circuits, of a sepa-
rately-excited field-coil for the dynamo, and
connected to the working circuit, of a shunt-
coil opposed to said separately-excited field-
coil, a series coil wound in the same direc-
tion as the shunt-coil and for assisting the
shunt-coil in its opposition, both of said last-
mentioned coils being in the armature-cir-
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cuit, means shunted across the armature-cir-
cuit for cutting in and cutting out said work-
ing circuit at predetermined voltages, resist-
ance 1n the circuit of the separately-excited
iield-coil, and means energized by the arma-
ture-circuit for cutting in and cutting out
sald resistance; substantially as described.

4. The combination with a dynamo and its
circuit, of a batteryin multiple with said cir-
cuit, a field-coil which is separately energized
by said battery, an armature shunt-eoil in
the field which is opposed to said battery-
coil, and a differential series coil in said field
wound in the same direction as the shunt-
coil for variably assisting the shunt-coil in
1ts opposition; substantially as desecribed.

5. The combination with a dynamo and its

circuit, of a battery in multiple with said cir-

cuit, a field-coil which is separately energized
by said battery, an armature shunt-coil in
the field which is opposed to said battery-
coil, a differential series coil in said field for

variably assisting the shunt-coil in its oppo-
sition, resistance in the circuit of said sepa-
rately-excited field-coil, and means energized
by the dynamo-cireuit for cutting in and cut-

ting out said resistance; substantially as de-

scribed. | |
6. The combination with a dynamo and its

armature - circuit, of a working ecircuit, a 3o

switch for cutting in and cutting out said

working eireuit, a solenoid in the armature- -

circuit for operating said switch at predeter-

mined voltages, batteries in multiple with

| the working ecircuit, a field-coil for the dy-

namo which is constantly energized by said
batteries, resistance in said battery-circuit,
a solenoid for cutting in and cutting out said
resistance, said solenoid being energized by
the armature-circuit, a shunt-coil in the field
opposing said separately-excited or battery
coll, and a differential series coil likewise in
sald field, opposing said battery - coil; sub-

stantially as deseribed. -
In testimony whereof I hereunto affix my

signature, in the presence of two witnesses,
this 30th day of June, 1899.

HARRY F. ROACIH.

Witnesses:
Wwum. . Scortr,
A. S. Gray.
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