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To all whom it may concern:

Be it known thatl, Wirriam Lorp BLiss, a
citizen of the United States, and a resident of
the borough of Brooklyn, inthecity and State

5 of New York, have invented a new and useful
Improvement in Means for Exciting Dynamo-
Electric Generators, of which the following is
a specification. |

My invention relates to an improvement in

ro means for exciting dynamo-electric genera-
tors, and has for its object to provide a sim-
ple and reliable means for furnishing the ex-
citation of a dynamo-electric machine or gen-
erator by causing a current to flow through

15 the field-magnet coil of said generator from
some external source of supply in the pecul-
jar and novel manner to be her elnaftei set
forth.

A further obJect 18 to provide a device Sult—

20 able for use in connection with car-lighting

systems 1n which a resistance 1s interposed

between the dynamo-circuit and the field-cir-

cuit leading from a storage battery, together

with an automatic switch which is under the

25 control of the fluid-pressure within the supply
pipe or reservolr carried by the car for con-
trolling the current through the field-circuit.

A further object is to provide a device 1n
which a resistance is interposed between the

30 battery and the field-coll, and a second resist-
ance of less than the first is intérposed be-
tween the field-coil and the dynamo.

Practical embodiments of my invention are
represented in the accompanying drawings,

- 35 1n which—

Figure 1 represents so much of a car-light-
ing system as will give a clear understanding

- of the operation of my improved means for
exciting dynamo-electric generators, showing

40 an automatic switch under the control of the

pneumatic signal-pipe of the car for control-

ling the field-circuit; and Fig. 2 1s a similar
view showing a manually-operated switch for
ontrollmo' the field-circuit. |
The dynamo-electric machine or ﬂ'enera,tor
is denoted by 1, the storage battery by 2, and
the transla,ting- devices by 3. The dynamo-.-

45

circuit wire which leads through the battery |

battery 2
located 1n the

“connected to the switch.

is denoted by 4, and there 1s interposed in
the same a switch 5, which may be automatic
in its action or manually controlled, as found
more desirable, the function of the said switch
being to open or close the circuit from the

_dvnamo to the battery whenever the voltage

of the dynamo is lower or higher than that of
the battery. The field-coil is denoted by 6
and the circuit-wire leading from the St'orage

55

battery thereto is denoted by 7. A wire 8

connects the other end of the said coil with

the dynamo-circuit wire 4. A resistance 9 is

60

located in the field-circuit wire 7 between the

9 and the field-coil 6. A switeh 1s
Geld-circuit wire 7 between the
resistance 9 and the storage battery 2, which
switeh may be automatic in its action or manu-
ally operated, as may be found desirable. In
the form shown in Fig. 1, in. which a car-
lighting system 1s 111u<5trated the automatic
smvltch is denoted by 10, which switeh is con-
trolled by the fluid - pressure in the signal
pipe or reservoir 11, having a branch pipe 12
This serves to make
and break the field-circuit through the con-

tact-points 13 and 14, the construction of the

s 15
and claimed in United States Letters Patent

switch shown herein being shown, described

No. 735,452, dated August 4, 1903. In Fig.
9 1 have shown a manually-operated switch
15 for opening and closing the field-circuit 7.
A resistance 16, considerably less than the
resistance 9, connects the dynamo-circuit wire
4 to the field-circuit wire 7 between the field-
coll 6 and resistance 9.

To enable a clear understanding of the ob-

‘stacles to be overcome and the advantages

arising from overcoming them, the following
points should be kept in mind. It is a well-
known fact that a dynamo-electric machine or
oenerator, particularly of the dlrect—current
class, will excite itself or will ** pick up,”

it 1s commonly styled. This is.equally true
of a series, shunt, compound or differentially

wound machine and depends upon the exist-

ence of a certain amount of residual magnet-
jsm permanently existing in the iron of the
Held- mao'net If there be no remdual mag-
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netism present,thedynamocannotexciteitself,
no matter how fast 1t may be driven. If re-
siclual magnetism be present, the dynamo
when driven acts as a weak magneto-machine,
and a small voltage is generated in the arma-
ture of the same. If the field exciting-coil
be properly connected with the brushes of the
dynamo, this initial voltage due to the resid-
ual magnetism will cause currvent to flow
through the field-coil, which in turn will pro-
duce more magnetism in the field, and this in-
creased magnetism will cause a greater vol-
tage to be generated in thearmature and cause
a greater current to flow through the field-coil,
and so on until a certain maximum voltage has
been generated and a strong field - current
forced through the exciting-coil.  An analyt-

1cal exposition of this phenomena, commonly

called “"picking up” or ‘“‘self-excitation,”
would be outof place here; butit may be proper
to state what conditions influence or prevent
this very usetful property of a dvnamo-electric
machine or gencrator. Self-excitation de-
pends upon'the speed of rotation of the arma-
ture, the resistance of the circuits, and the
magnetic condition of the iron of the field-
magnet. Conflining myself to the action of a
shunt-dynamo, although the same argument
applies with a slight modification to all types
of direct-current machines, it is known that
at a glven speed the dynamo will excite, first,
if there be enough residual magnetism: sec-
ond, 1f the resistance of the shunt field-cir-
cuit be low enough, and, third, that if the ex-
ternal circuit be connected to the brushes the
resistance of the said external circuit shall not
be so low as to act as a short circuit upon the
armature, thus preventing the slight current
which is produced by the residual magetisim
flowing through thefield-coil and augmenting
the magnetism of the same. It is also a well-
known fact that a dynamo will generate vol-

tage and force the current through any exter- -

nal circuit at any speed if current be supplied
to 1ts field magnet-coll from some external
source of electric energy—such, for instance,
as another dynamo or a primary or second-
ary battery. A dynamo thus excited is said
to be ““separately excited,” and in this case
the residual magnetism plays no part. A dy-
namo Just completed generally requires to he
separately excited in order to establish the
residual magnetism of its field. A dynamo
having its residual magnetism established and
having excited itself repeatedly may at some
tuture time fail to excite at the desired speed
and may even fail to excite at any speed.
The cause of such failure to excite (not con-
sidering actual injury) will generally be tound
in a loss of residual magnetism, a reversal of
the same, or an increase in the shunt-circuit

resistance, or a decreasc in the external cir- |

cult resistance. A frequent cause of this in-

crease In the shunt field-circuit resistance is
to be found 1n a bad contact of the brushes

E
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- on the commutator, particularly when carbon

brushes are employed. In cases where the
dynamo is started up only at long intervals
or where an attendant can rectify any diffi-
culty the dynamo may experience in excitine
itself no special means may be supplied for
making the action more certain:; but in cer-
tain classes of work, particularly in car-light-
g systems where the dynamo is driven from
the car-axle and must start and excite itself
as often as the car starts and no attendant is
permissible, a means of absolutely insuring
the picking up of the dynamo is of the greatest
importance. In such a system a storage bat-
tery always plays an important part, and from
it current can be taken to excite the field of
the dynamo.

Proceeding to describe the operation of my
invention: If the switeh in the field-cirenit is
open, the dynamo is connected as an ordinary
shunt-machine and would excite itself under
the conditions above mentioned, the resistance
16, which is small comparatively, simply be-
ing 1n circuit with the field-coil 6. If the
resistance 16 were removed and the switch
closed, the dynamo would be separately ex-
cited, the storage battery 2 supplying the cur-
rent through the field-coil 6. The resistance
9 would limit the strength of the current flov-
ing through the field-current 6 and would have
to be short-circuited or removed by the
equivalent of the dotted wire 17. If wire 17
remained permanently in place, the switch
would have to break the full streneth of the
held-current through the coil 6, which would
be undesirable, and, furthermore, when the
dynamo i1s not running the switch should be
open, so as to avoid wasting the battery-cur-
rent througeh the field-coil 6. The resistance
9 might be short-circuited automatically, so
as to get the full excitation on the field-coil

6; but the simplest manner of doing this is

by mtroducing and connecting in the manner
shown the resistance 186.

Under certain conditions the resistance 16
may be made very low and consist of simply
a connecting-wire. This arrangement may
be considered as a combination of self and
separate excitation, employing but one field-
coll 6.

The novel and advantageous features ot
my 1nvention may be summed up as follows:

FFirst. But one field-coil is required.

Second. Separate and certain excitation is
secured.

Third. The field-switch does not need to be
designed to break heavy currents.

Fourth. After the dynamo has developed
astable voltage the field-switch may be opened
with impunity without disturbing the exci-
tation.

The special function of the resistance 9 is
to reduce the current to be broken by the

switech 15 or 10 and to reduce the wasteful

discharge of the battery when the apparatus
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18 at rest, butthe above-‘n‘lent,ioned switch still

closed. | . s |
The special function of the resistance 16 is
to prevent the armature from acting as ashort
circuit to the field and diverting the current
from the battery from said field.
Supposing the resistance of the battery 2
to be negligible, of the dynamo 1 very small,
of the field-coil about one hundred times as
great as the dynamo 1, the resistance 16 to be
very small, and the resistance 9 about equal
to the coil 6, the switch 5 in the dynamo-cir-
cult being also supposed to be opened. When

the switch in the field-circuit is closed, cur- |

rent will flow from the battery 2 through
the switch and the resistance 9. It will then
divide, and the greater portion—say ninety-
nine per cent.—will flow through the resist-
ance 16 and dynamo 1, while the balance—
say one per cent.—will low through the field-
coll 6. As the total current through the re-
sistance 9 is not great, the current flowing
through the field-coil is very little, practically
zero. Therefore the resistance 16 may need
to have a finite value to prevent all of the cur-
rent coming from the battery through the re-
sistance 9 from being short-circuited through
the dynamo and from the field-coil 6. The
little current which does flow through the
field-coil 6 is effective and useful in creating
inite field tor the dynamo, and the larger
current flowing through the resistance 16 and
the dynamo is useful to a certain extent in

producing a field, since the current which is

flowing through the dynamo will tend to drive
1t as a motor. The back ampere-turns of the
armature-windings on the dynamo will there-
fore produce some useful magnetizing effect
in the same direction as and serving to aid
the field-coil 6. When the dynamo is re-
volved, it will generate a little voltage, which
will tend to prevent the current from the bat-
tery flowing through the resistance 16 and
the dynamo and cause more of the current to
flow through the field-coil 6. The dynamo 1
now begins to excitein true self-exciting style,
and a time quickly comes when the total cur-
rent through the resistance 9 flows through
the field-coil 6 and no current flows through
the resistance 16 or dynamo 1, being kept out
by the voltage generated in the armature.
The- excitation is now perfectly stable and
presently current is flowing through the field-
coil 6, coming from the battery by way of the
resistance 9, and also by way of the resist-
ance 16 from the armature of the dynamo.
When the dynamo 1 is generating the same
voltage as the battery, the field-circuit will
be as strong as if supplied directly with the
battery, with the resistance 16 and 9 omitted
and the wire 17 in place. The switch 5 may

now be closed and the switch in the field-cir-
cuit may be opened or closed without affect-
ing the operation. In fact, the field-circuit.

switch might be opened. any time after the

dynamo shows a good voltage: but to leave

the switch closed does no harm and absolutely

insures the stable excitation of the dynamo.
What I claim is— |

1. Inasystem of electrical distfibution, the

~combination with a normally open armature-
circuit of a dynamo having a shunt-field, of a

storage battery for supplying current to said
shunt - field and a resistance interposed be-
tween the shunt-field and armature-circuit.
2. Inasystem of electrical distribution, the
combination with a normally open armature-
circuit of a dynamo having a shunt-field, of a
storage battery for supplying current to said
shunt-field, a resistance interposed between
the shunt-field and armature-circuit and a

switch interposed between the storage battery
and the shunt-field.
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3. Inasystem of electrical distribution, the

combination with a normally open armature-
circult of a dynamo having a shunt-field, of a

storage battery for supplying current to said

shunt-field, a resistance between the shunt-
field and battery and a second resistance less
than the first-named resistance located be-
tween the shunt-field and armature-circuit.

4. Inasystem of electrical distribution, the
combination with a normally open armature-
circuit of a dynamo having a shunt-field, of a
storage battery for supplying current to said
shunt-field, a resistance between the shunt-
field and battery, a second resistance less than
the first-named resistance located between the
shunt-field and armature-circuit, and a switch

interposed between the storage battery and

shunt-field.

5. Inasystem of electrical distribution, the
combination with a normally open armature-
circuit of a dynamo having a shunt-field, of a
storage battery for supplying current to said

shunt-field, a resistance interposed between

the shunt-field and armature-circuit and an

‘automatic switeh located between the storage

battery and shunt-field.

6. Inasystem of electrical distribution, the
combination with a normally open armature-
circuit of a dynamo having a shunt-f
storage battery for supplying current to said
shunt-field, a resistance interposed between
the shunt-field and armature-circuit, of a fluid-

| supply pipe or reservoir and a switch located
between the storage battery and shunt-field,.

sald switch being under the control of the

fluid-pressure in said pipe or reservoir, for
making and breaking the circuit through the
shunt-field. '

7. Inasystem of electrical distribution, the

‘combination with a normally open armature-

circuit of a dynamo having a shunt-field, a

storage battery for supplying current to said

shunt-field, a resistance between the shunt-
field and battery and a second resistance less
than the first-named resistance located be-
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tween the shunt-field and armature-circuit, of | my invention I have signed my name, 1n pres-
a fluid-supply pipe or reservoir and a switch | ence of two witnesses, this 8th day of Febru-
under the control of the fluid-pressure in said | ary, 1902.

pipe or reservolr for making and breaking the WILLIAM LORD BILISS.
5 circuit through the shunt-field and first-named Witnesses:
resistance from the battery. IFreEDK. HAYNES,

In testimony that I claim the foregoing as Hexry THIEME.
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