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To all whom it may concern:” = -

Be 1t known that Wirriam D. StIvERS, de-
ceased, late a citizen of the United States,and
a resident of Jersey City, in the county of
Hudson and State of New'Jersey, represented
by me, the undersi _ |
Jersey City, New Jersey, his widow and the

“administratrix of his estate, Invented a cer-

tain new and useful Improvement in Meansfor

Charging the Well-Known Electrical Appara-

~ tus known as Storage Batteries or Accumu-
lators; and I do hereby declare that the fol-
lowing is a full and exact description thereof.

1o

- 20¢ ,
- through a corresponding liberal conductor mm

‘As1n the ordinary method of charging bat-
teries a current 1s allowed to flow from a dy-

namo or other efficient source through: each |

successive accumulator which is temporarily
connected, and induces the chemical changes
therein which are requisite to establish its
charged condition. The current returns

the ordinary long known and well-approved

- Imanner.

29

It is known that it is impofté,nf to have the
charging current nearly or quite uniform.

This has been attained by the use of ordinary

controlling means, as the well-known resist-

ance-box with an easily movable lever which

~ will increase the resistance or diminish it

o0

- with this ap
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according as the lever is moved in one direc-
tion or the other. The same may be used
paratus. This inventor discov-
ered that it was practicable to attain these
ends automatically. He devised means for

conveniently effecting this by the use of a
‘small moter mechanically connected to the

resistance arm so as to turn the latter slowly

-according as the motor is impelled in one di-
rection or the other.. He provided for actu-

ating it by a separate auxiliary circuit sup-
plied by a small conductor from the same or

any other source of electricity. The details
of one mode of carrying this out-will be set

forth at length below. The result is that the

motor is controlled by the wvarying force of,

the charging current. When the current 1s
just right the controlling motor does not m-
terfere, it remains still; but at any stage,

“when the current requires to be increased,
‘the motor revolves actively for a sufficient

period and turns the arm slowly until the
- ‘resistance is reduced to the required extent,

55

and when by reason of an increase in the sup-,
ply or of changed conditions of any kind, the
potential is too great, the motor will auto- |

ed, MArRY N. STIVERS, of

‘case.
and finishing of fields ends to have outside

matically change the arm in the opposite

direction to make the resistance greater and

consequently reduce the eurrent.

- »

* The following is a description of what I

‘consider the best means of carrying out the

invention.
The accompanying
of this specification.

drawil}gs form a part

60

Figures1,2,22 3;4and 4 éi‘édiagr&mmatic |

representations. All are elevations. Fig. 1
shows the condition when the apparatus 1s
out of use. The resistance-arm should pret-

| erably belower. Fig. 2 shows the condition

when the current 1in the main circuit which

is to charge the battery is too weak and a
| current in the auxiliary. circuit 1s revolving
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the motor in the direction to diminish the -

and thus increase the main current. - Fig. 22

is & key to Fig. 2. In this all the part. not
now in use, are omitted. Kig. 3. shows the
desired condition attained and the work of

resistance in the rheostat or resistance-box

5

charging the battery by the main current is

proceeding at just the proper amperage.

The auxiliary: circuit is open and the motor

1s at rest. Fig. 4 shows the condition when

from any cause the tension of the main cur-
rent is too great. Now the auxihiary current
1s moving the motor in the opposite direction

to that in Fig. 2 with the effect to increase

‘the resistance in the main circuit. IFig. 42
| is a key to Fig. 4. “ In this all the parts not

now in use are omitted. Fig. 5 shows the

motor and the worm-gearing by which its
active revolutions slowly adjust the resist-

ance-arm, with so much of the other parts
Fig. 6 shows a solenoid in. the form actually
responding plan view, and Fig. 8 is an eleva-

tion at right angles to that in Fig. 6.
- Similar letters. of reference indicate like

parts 1n all the figures where they appear.
.+ The apparatus in the preferable form as

shown includes the following. A motor of

feeders. _ | .
armature leads to have terminals outside ol
Fields placed in series, the starting

terminals. A standard resistance of the

grid type and of such ohmic resistance and

capacity as is necessary for the type and size
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‘as is necessary to show the relation thereto.

| used. Itis a side elevation., Fig. 7 1s a cor-
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standard make, series-wound, and made to
| operate in clock-wise or counter-clock-wise
motion at the initial voltage of lime wires or
| Two poles and two hrushes, both
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40 fiber bars, contacts, etc.

vided. Kach has the

5 ficient thickness and

of accumulator with which this apparatus is
to be used and having a detachable face plate
which can be readily mounted and INCOrpo-
rated into and with this apparatus. The
speed-reducer designed to be used with this
apparatus 1s of the worm-and-gear type and

80 proportioned as to reduce the motor speed

of whatever it may be to a quadrant speed of
ahout two revolutions per minute. Small
spring switch and block contacts, the switches
normally in contact. Two of these are pro-
power of automatic-
ally returning to contact whenever liberated.
Referring to the figures, B is a wire of suf-
properly insulated,
which conducts the positive current freely
from an efficient source assumed to be a
dynamo A shown on the left side in the fig-
ures, and leads with coils to be described
further on, to the charging contact for the
storage battery C which 1s being charced.
Lhe latter is shown on the right in Fig. 5 and
shightly indicated conventionally in the other
figures. D.is a corresponding wire arranged
to constitute the first part of the liberal con-
ductor to convey the return current.
tains this by passing it through an ordinary
resistance-box D' which may be in all re-
spects of the ordinary construction except
for the provisions for moving the resistance-
arm D? automatically and affording a free
communication for the return ciirrent,—the
negative current,—through the conducting
wire I from the resistance-plate D?® back to
the negative terminal of the dynamo A.
The coils consist of three movable-core
solenoids each provided with a surrounding
casing of gray cast-iron, of the shape indi-
cated in Figs. 6,7, and 8, and adapted tocarry

The conditions un-
der which these solenoids act are different.

If we consider a standard type of lead cell,
the normal charging rate of which is twenty
(20) amperes solenoid 1 is wound with a suf-

45 ficient number of turns to enable it to draw

00
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up mnto its field its movable-core and retain

1t there so long as the current Howing through
this coil is 6 amperes or more. -

Solenoid 2 contains all the characteristics
common to the three coils and also the fol-
lowing condition which exists in this coil
only; sufficient turns to enable it to draw up
into its field and retain its movable core
there only so long as the current flowing
through the coil is the desired charging cur-
rent for the accumulator.

Solenoid 3 contains all the characteristics
which are common to the three coils and in

‘addition the following; only sufficient turns

to enable it to draw into its field and retain
there its movable core so long as the current
flowing through the coil is a certain amount,
say 10 per cent., above the desired charging
rate of the accumulator. |

To the shaft which carries the arm D? is

1t at- |

804,237

attached a worm-segment D’ (see Fig. 5)
which 1s engaged by a worm H? carried on 2
shaft H, the other end of which shaft has a
worm-wheel H* which is engaged by a worm
G* carried by the motor G. ~ As this motor is
revolved in one direction or the other the arm
D? will be traversed over the several plates
i the rheostat or resistance-box D! and

- caused to Interpose more or less resistance

with the effect to increase the current by be-
ing changed in one direction, and to diminish
it by being changed in the other. The action
in this respect may be similar to that which
has long been used in regulating by hand.

I will proceed to describe how a small aux-
iliary current is caused to turn the motor G
in the direction to diminish the resistance in
the main,—the charging current, when the
tension 1s too small; to stand idle when the
tension 1s just right and to revolve in the op-
posite direction when the current is in excess.
The core of each solenoid is extended by a

brass rod R (see Fig. 6) and carries near each

end one or more plates of conducting mate-
rial each insulated and arranged in a trans-
verse position and sufficiently elastic to yield
to accommodate slight inequalities in the
héight of the contacts.

than the next below and two such plates near
its lower end the lowest being smaﬁest. - The
core of solenoid 2 carries one such on its up-
per end and two on its lower end and the core
of solenoid 3 carries two on its upper end and
one on its lower. The contacts are corre-
spondingly arranged as will presently appear.

When all of the unit sections which go to
make up this “method of automatic con-

trol”” have been prepared and each has been

placed in its specific position and wired a.c-
cording to wiring diagram, the solenoid coils
are In serles with one side of the line which
carries a current between the source of gen-
eration and the accumulator that it is de-
sired to charge. The normal rate of charge
being known, in this case assumed to be 20
amperes, the weight and size of plungers,
which I shall sometimes refer to as cores,
the size of housings and cores and the size
and length of wire are determined and con-

structed to accomplish the followine results.

First, that the core of coil 1 shall rise and
remain up so long as the current flowing
through the coils is greater than the moder-
ate flow which is technically known as a
“fully charged current flow” of the accu-
mulator being charged in this case 6 amperes.

Second, that the coil of core 2 shall 1ift and
remain-up when the current reaches the
normal charging rate of the accumulator, in
this case 20 amperes, the tension desired to
work efficiently without injury. This is the
condition which will obtain the greater por-

| tion of the time when at work, and
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The core of solenoid
1 carries two such insulated elastic plates

t near its upper end the upper one being smaller
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Third, th‘&t ‘the core bf. coil 3 will lift aﬁd

~ remain up so long as the current flowing

10

~ remains 109, above the normal chargingrate |
" . of the accumulator. | e

" A fourth condition.is obtained when by

‘opening the circuit on either side of this

apparatus by an ordinary switch, not shown,
the cores of all the coils drop and remain
down until the circuit is closed again. This

condition obtains during each period while

- out of use. - S

The results obtained by the movements of

- the solenoid cores are as follows: The cores

.

‘stat,—is 1 such position as to insert the |
- greatest resistance into the charging circuit.

20

~of all the solenoids are down, the -

(¢ pivoted
arm D? which travels back and forth on the
contact strips of the resistance,—the rheo-

When the circuit is closed and. a current is
allowed to flow into the aceumulator C that
has been inserted in a cha,rgin% position, the
core of coil 1 promptly rises, closing the two

circults between the contact screws in the |

- fiber bar at the top of coil 1, (see Fig. 2.

25

See also Fig. 2%). _
motor recelves current that will make it run

The result is that the

in a counter-clock-wise motion in turn actu-

“ating a speed-reducing device which in its

30,

‘turn aetuates the mowvable arm' of the re-
sistance causing it to move upward so that
it, will continually cut out the resistance un- |
til,—when the current flowing reaches the

~normal charging rate of the accumulator,

85
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~rate of the accumulator, the core of

55

~ Ing this coil it must be borne in mind that its

60

695

the core of solenoid 2. rises, opening the
circult between two contacts in the- fiber
bar at the bottom of this coil; (Fig. 3)
causing the motor to stop and remain at
rest until the current drops down to or be-
low the normal charging rate. When this
occurs the core of solenoid 2 drops again,

closing the two circuits between contacts:
‘placed 1 a fiber bar at bottom of this colil,

thereby causing the motor to rotate in the
counter-clock-wise motion once more. -

1f for ary reason the current flow should
become 109, above the normal charging
coil
3 rises. (Kig. 4, also Fig. 42). This closes
two circuifs between contact blocks in the

fiber bar at the top of this coil and gives |
-~ current to the motor in such a way as to
cause 1t to rotate in a clock-wise motion,
and through the speed-reducer the arm is |

forced to travel downward in such a way as

to Insert resistance into the charging line

until such time as the current flow is-brought
once more to the normal rate. In construct-

core must rise when the current is a small

‘amount, say 10 per cent.,above normal rate

and drop-and remain down at normal rate.

When the charging circuit is: opened on |

either side of this apparatus the cores of all

three solenoids drop, causing the motor to
Tun in & clock-wise motion forcing the mov-

""q-ql.
o

| p

descending branch to the contact M2

able arm D? to travel in a direction to insert
a greater resistance mto the charging circuit

until 1t 1s stopped by the limit switch, (Fig.
1,) and thereby leaving
{for safe use at any time.

the apparatus ready

It is desired to draw special attention to

the following conditions. - First, that when
core of coll 1 1s up and the charging rate is
below normal, cores of 2 and 3 are down.

Second, that when at.any time the core of coil

2 1sup the core of coil 1'will also-be up, but if °

the current flow is less than 109, above
normal the core of coil 3 is down. Third,
that at any time when the core of coil 3 is up,

| the cores of coils 1 and 2 will also be up, and,

‘Tourth,- that when the circuit is opened on
‘either side of this apparatus the cores of all
| the coils are down.

“Fig. 3. This shows the charging current

working steadily at the proper tension and

the controlling apparatus idle. This results
from there being no continuous circuit in the
auxiliary. | " |

. Fig. 2 shows the motor operating in the di-

rection to decrease the resistance in the main
circuit,— the charging current. This is due
to the fact that the solenoid 1 is up and that
solenoids 2 and 3 are -down. Positive cur-
rent is received through wire O led through a

It
flows a,eross-through the next-to-the~-bottom

to the wire M* and thus through the latter
supplies current to the field P and performs
the important function of causing the motor
to turn rapidly in one direction, which we

53
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late of the solenoid 2, and through the con-
tact M? and the short descending connection

1060

have assumed to be counter-clock-wise, and

through the mechanical connections turns
the controlling arm D? slowly in the required

direction to diminish the resistance and thus.

Increase the tension of the main current.
The return of the auxiliary current is more
simple. It flows away from the motor
through the brush M¢ and wire M’ to the con-

tact M® which by reason of the continued
holding up of core 1 and thus of the horizon-
| tal cross-plate next to the top thereof, flows

across to the contact-point M® from whence
1t flows down through wire M shown as dis-

charging into the return wire E, the negative

wire of the main current. The motor will
continue to work in that direction, slowly

 turning the regulating arm D? until the tén-

sion 1n the charging circuit is increased so
much that the core of the solenoid 2 rises.
When this occurs it instantly induces the idle

condition of the auxiliary current as shown

1n Fig. 3 already canvassed. -

The reverse condition obtains when the
main current becomes of too high tension, so

that the core of solenoid 3 rises as shown in

Fig. 4. The action here is reversed.” We
will follow 1t with the same minuteness of de-

| tail.  The cores of the solenoids 1, 2 and 3
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are all up. Positive current is received from
the dynamo A through the small wire O, to
the contact O, flows across.through the top
plate of core 3 to the contact O? and thence
through wire O® to the lower terminal of the
field P thus inducing a current upward
through the field,—the reverse of that which
before obtained there. This insures that the
direction of the turning of the motorshallnow
be reverse to the previous direction. The
current flows away from the upper terminal of
the field P through the wire P to the contact
P? and across through the top plate of core of
solenoid 2 and through the contact P?® and
wires P* and P® to the contact P® and lower
limit switch M*, and thence through a portion
of the length of wire M! to its junction with
wire N which latter conducts it up to contact
Nt From this it flows through the next-to-
the top-plate of core of solenoid 3, contact N?
and wire N* to the motor G in which it in-
duces rapid revolutions as before, but in the
reverse direction, because of the reverse ac-
tion in the field P. It thence flows as a nega-
tive current from the motor as before
through the brush M*® and wire M7 to the con-
tact M® and thence across through the next-
to-the-top plate of core 1, contact M® and
wire M' to some convenient provision for its
escape, shown as the negative wire E of the
charging circuit. The reverse revolutions

- of the motor operates through the worm G,

39

40
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(see Fig. 5) worm-wheel H' shaft H, worm H?2
and worm-segment D® to turn the arm D? in
the direction to subject the charging current
to increased resistance. This action contin-
ues until such current is sufficiently reduced,
80 soon as this stage is reached the reduced
current will be insufficient to sustain the core
of solenoid 3 and it will drop, on which step
the mert condition of all the provisions for
auxiliary current will be again resumed.
Thus the charging current remains practi-
cally uniform;—when its force rises a little

‘above 21 amperes, core 3 will rise and induce

a reduction, and when it falls below 19 or 20
amperes core 2 will sink and induce an in-
crease.

Modiﬁcatiéns.may' be made without de-

parting from the principle or sacrificing the
advantages of the invention.
producing the required difference in the ac-

Instead of

~ tion of the solenoids by varying the number

20

60

of turns in the coils, the coils may be alike
and the required difference in the action may
be induced by making the cores of different
welghts. | o ~

I use the term solenoid with its broad sig-

‘nificance as comprehending both electro-mag-

nets, having a fixed core and a movable ar-

mature, and “solenoids’ strictly so-called

having a movablé core.
I claim as his invention:
1. Apparatus for regulating electric cur-

62 rents comprising a main circuit an auxiliary

894,237

circuit and a motor actuated thereby, capable
of being reversed, a variable resistance in the
main circuit and mechanical connections from
the motor to such resistance arranged to vary
the latter by the action of the motor in com-

‘bination with two solenoids in the main eir-

cuit adapted to act with different amperage,
and electrical connections made and broken
by such solenoids, arranged to close the
auxiliary ecircuit by the raising of the core of
the first solenoid and to revolve the motor in
the direction to reduce the resistance and
thus to increase the amperage when the cur-
rent 1s weak and to open such circuit by the
raising of the core of the second solenoid and
thus to arrest the action of the motor and
allow the main circuit to continue its action
without change when the desired amperage is

attained, all substantially as herein specified.

2. Apparatus for regulating electric cur-
rents comprising a main circuit, an auxiliary
circuit anc]fa, motor actuated thereby capable
of being reversed, a variable resistance in the
main circuit and mechanical connections
from the motor to such resistance, arranged
to vary the latter by the action of the motor,
in combination with three solenoids in the
main circuit adapted to act with different
aanerage and electrical connections made
anda broken by such solenoids, arranged to
close the auxiliary circuit by the elevation of
the first solenoid and revolve the motor in
the direction to reduce the resistance and
increase the amperage when the current is
weak and to open such circuit by mov-
ing of the core of the second solenoid and
arrest the action of the motor and allow the
main circuit to continue its action without
change when, the desired amperage is at-
tained, and to reverse the auxiliary circuit by
the action of the third solenoid and thus to
revolve the motor in the reverse direction
and thereby to increase the resistance when
the potential is too great, all substantially as
herein specified. | |

3. As a means for regulating the charging
of accumulators, the combination with a

| charging circuit having a variable resistance

therein, of an auxiliary circuit, a motor
which is capable of being reversed, provisions
for actuating such motor by such auxiliary
circuit, mechanical connection of such mo-
tor with the resistance, a movable arm D?
and 1its connections, means controlled by
variations of the charging current for re-
volving the motor in the direction to reduce
the resistance when the amperage is too low,
hold it arrested when the amperage is right
and- operate the motor in the reverse direc-
tion and thereby increase the resistance
when the amperage is too great, and the

switches M, and their connections arranged

to limit the extent of the changing motions;
all arranged for joint operation, substantially

| as herein specified.
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4. As a means for regulating the charging
of accumulators, the combination with a
charging ciccuit having a variable resistance
therem, of an auxiliary circuit, a motor which

| the amperage is .'_right' and oﬁerating the mo--

tor in the reverse direction and thereby in-
creasing the resistance when the amperage is

R

15
too great, and provisions for limiting the ex- -

- 5,18 capable of being reversed, provisions for

tent of the changing motions, all arranged
actuating such motor by such auxiliary cir- :

for joint operation, substantially as herein

‘cuit, provisions for electrically changing the | specified. o o

action of such motor, mechanical connection | =~ = - MARY N. STIVERS,

of such motor with the resistance, provisions: c I - Admrz.
10 actuated by variations of the charging cur- |  Witnesses: -

rent for reducing the resistance when the am-

perage is too low, holding it unchanged when |

GeORGE E. DE GroOAT, -
THOMAS DREW STETSON.
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