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To allwhom it may concern:

Be it known that I, Harey A. LaYcook,
a citizen of the United States, residing at
Schenectady, in the county of Schenectady,
State of New York, have made certain new
and useful Improvements in Systems of
Distribution, of which the following is a
specification.

My invention relates to systems of dis-
tribution and is applicable to any system of
distribution including a plurality of sources
of current.

One object of my invention is to provide a
simple and eflicient constant current or con-
stant potential system of distribution, in-
cluding two sources of current and means
for preventing the reversal of current
through one of the sources, the invention
being especially applicable where the
sources are a generator driven at variable
speeds and a storage battery. Obviously
this object might be accomplished by in-
cluding between the two sources of current
a common form of reverse current switch.
By my invention, however, I accomplish
the result desired by employing a device
less delicate than a reverse current switch,
which is positive in its action, and of such
design that a part of the regulator for the
generator may serve both for this purpose
and to control the switch.

In carrying out my invention, 1 wuse
sources having substantially different volt-
ages across their terminals and depend upon
sufficient resistance in the connections from
the major source to the minor source and
the load, if any, to cut down the volt-
age applied to the load by the major
source to substantially the value of the
voltage applied to the load by the minor
source. In such an arrangement, irrespec-
tive of any reverse current cut-out feature,
where the minor source is a storage battery
which is to be charged by the major source
at variable times, and may be, at the com-
mencing of the charging, more or less
totally exhausted, the various parts may
be so designed as to prevent the impression
on the battery of a voltage greater than it
should receive according to its state of dis-
charge,
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The cut-out switch I so design that it can
close and be held closed only when it has
impressed on it a high voltage, such as is
supplied only by the major source. I con-
nect it to the terminals of the major source.
When the major source impresses a proper
voltage on the system, the switch will be
closed and held in that position until this
source ceases to supply this voltage. Should
the voltage of the major source fall below
that of the minor source, the switch opens
since the minor source not only supplies a
lower voltage than the switch is designed to
operate on, but this voltage is still further
cut down by the resistance between the
minor source and the switch.

In the accompanying drawings, I have
illustrated diagrammatically a constant po-
tential system involving my invention. The
load 1 and the sources for supplying cur-
rent to the load may be of any character.
I have shown a generator 2 as the major
source and a storage battery 3 as the minor
source. Between these two sources I de-
sire to have a substantial resistance, which
preferably is in the form of a resistance
member 4. Merely for the purpose of illus-
tration, the load 1 may be regarded as re-
quiring an impression of 6 volts. The bat-
tery 3 is then designed to deliver 6 volts.
The generator 2 may be designed to im-
press 7 volts on the system, in which case
the resistance 4 is of such size as to cut
down, at normal load, the 7 volts of the gen-
erator to substantially the 6 volts desired
for supplying the load. If the load is re-
garded as rvequiring normally 10 amperes.
the member 4 should have a resistance of
approximately 1/10 of an ohm.

The battery will preferably be charged
when no current is being supplied to the
load, and in such a case the resistance 4 will
only cut down the voltage enough to prevent
too great a rate of charging. If a charging
rate of fifty per cent. of the maximum dis-
charge rate is used, then the drop in the re-
sistance 4 will be approximately 1 of a volt
and the charging potential will be 6.5 volts.
As the counter-electromotive force of the
battery increases, the charging current will
decrease until practically the fnll generator
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potential is impressed on the battery, which
15, therefore, able to give a discharge poten-
tial of 6 volts.

In one of the connections 5 and 6, in this
case in the connection 5 is placed a cut-out
switch 7. This switch is closed and held
closed by the magnet 8, which is designed
to close the switch at 7 volts and maintain
it closed at and above this voltage. The
spring 9, however, opens the switch when
the voltage impressed on the magnet 8 falls
substantially below 7 volts. It will be ap-
parent that no current can be supplied by
either of the sources to the other when the

5 switch is open. The battery 8, however, is

in a position to supply current to the load
1 at all times when the generator does not
supply that load at a potential somewhat
greater than that of the battery.

The magnet 8, may, as I have here shown
it, be the magnet for operating the vibrator
of the regulator of the generator 2, although,
obviously this is not necessarily so. The
regulator is of the common vibrating type,
having a vibrator 10, which either directly
or indirectly shunts a resistance 11 in series
with the field 12 of the generator 2 at each
vibration. '

Supposing the generator to be driven at
speeds varying from zero to an undeter-
mined value, the operation is as follows:
When the generator 2 is at rest and the
switch 7 open, as shown in the drawings,
the battery 3, which may be regarded as
having previously been charged, supplies
the load 1. While the generator is gradu-
ally acquiring speed, the vibrator 10 remains
closed, shunting the resistance 11 until such
time as the generator is driven at a speed
at which it impresses at least 7 volts on the
electromagnet 8. At this time the switch 7
is picked up and the connection between the
two sources closed. Any increase in the
voltage impressed on the electro-magnet
causes the vibrator to be attracted to the
magnet, thereby throwing the resistance 11
into the field cireuit. The field is cut down
a very considerable amount by the resistance,
and on the consequent fall in voltage, the
vibrator 10 is released and the shunt again
closed. The vibrations occur with such
great rapidity that the voltage impressed on
the system is substantially constant.

The construction and operation of this
type of regulator is well understood, and re-
quires no further explanation. The switch 7
is made to operate slower than the vibrator
10 and remains closed during the momentary
variations of the voltage below normal.

The generator 2 now supplies to the termi-.

nals of the battery 8 and the load 1 only ap-
proximately 6 volts by reason of the resist-
ance 4 and carries the load and recharges
the battery 3. When the generator voltage
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again falls below the voltage of the battery,
by reason of a decrease in speed or other-
wise, the battery obviously will attempt to
reverse the current through the generator.
The battery can, however, only supply to the
resistance 4 and the solenoid 8 in series,
but 6 volts at most. The resistance absorbs
a certain part of this voltage. There is,
therefore, applied to the terminals of the
electromagnet 8 less than 6 volts. As I have
before said, this electromagnet is unable to
maintain the switch closed against the
spring 9 when it has impressed upon it a
voltage much less than 7 volts. Therefore,
as the generator slows up, the switch 7 of
necessity opens due to this very appreciable
difference in impressed voltage.

The battery 3 is recharged only after
carrying the load 1 for variable lengths of
time. The amount of discharge to which
the battery is subjected is, therefore, vari-
able. When the battery is in a nearly ex-
hausted condition the generator tends to
force a greater current through the battery
than it should receive; in other words, the
voltage impressed on the battery at charging
should be less when the battery is in a more
completely discharged condition, than when
it is in a less completely discharged condi-
tion. The resistance 4, irrespective of the
cut-out switch 7, is useful in maintaining on
the battery terminals an impressed voltage
of only the proper value. Following the
well known law, the voltage absorbed by the
resistance 4 increases with the increase of
current through it. If the battery, there-
fore, is in a condition to receive a current of
relatively large value, the voltage impressed
upon its terminals is cut down. Should the
battery, however, have a counter electro-
motive-force approximately equal to the
electro-motive-force impressed on its termi-
nals, the resistance 4 absorbs but little of the
voltage supplied by the generator 2.

It will be understood that the values of
current, voltage and resistance that I have
hereinbefore assigned to the various parts
are merely arbitrary and assumed for the
purpose ot illustration only.

What I claim as new and desire to secure
by Letters Patent of the United States is:—

1. A system of distribution, comprising a
generator, a storage battery and a load con-
nected in parallel, a resistance intermediate
the generator and the storage battery and
load, an electromagnet responsive to the
voltage at the terminals of said generator,
means controlled by said magnet arranged
to hold the voltage of the generator con-
stant, and a switch, also controlled by said
magnet, controlline' the connection between
the generator and the resistance.

2. In a system of distribution, a storage
battery, a generator for supplying a greater

65

70

75

80

85

90

95

100

105

110

115

128



1,180,776 a

voltage than the battery, connections there-
between, a resistance in one of said connec-
tions, a switch for making and breaking the
circuit between the battery and the genera-
5 tor, an electromagnet having a coil con-
nected to the connection containing the re-
sistance at a point intermediate the resist-
ance and the adjacent generator terminal
and to the other connection and being ca-
10 pable of holding said switeh closed only

when energized by a voltage greater than the
voltage supplied to it by the battery through
the resistance, and a load connected to the
terminals of said battery.

In witness whereof, I have hereunto set 15
my hand this 29th da{{of February, 1912,

HARRY A. LAYCOCK.
Witnesses:

Bexsamin B. How,
Hzrex Orrorp.

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patexts,
Washington, D. C.”



