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To all whom it Ay CORCern:

Be it known that I, Tsatam L. RoBERTS, a
citizen of the United States, and a resident of
the city of Brooklyn, in the county of Kings

5 and State of New York,have invented certain
new and useful Improvements in Automatic

Llectrical Switches, of which the following is

-a specification. v

My invention relates to automatic electrical

10 switchesintended for use in conneetion with a
battery, a dynamo, or like current-producing
apparatus, and it is so constructed that it wiil
automatically regulate the flow of enrrent to
conform to an increase or decrease of work

15 doue by it, thus avoiding destruction or in-
jury to any part of the electrical apparatus
arising {rom excess of current, and also pre-
venting waste at the battery, dynamo, orlike
generator,

More specifically described, tbe invention
consists in an electro-magnet provided with a
spring-controlled armature, which, as the at-
tractive power of the magnet increases or de-
creases,owing to variations in the current,au-
25 tomatically brings into cirenit an inereased or
decreased number of battery-cells,or of shunts
on the dynamo, as the case may be.

In the drawings the same reference-letters
indieate the same partsin all the figures.

Figure 1 illustrates a top view of the electro-
maguet, spring-controlled armature, contact-
plates, &e. Fig. 2 illustrates a vertical section
on the line # & of Fig. 1. Tig, 3 illustrates a
vertical section through the block which sup-
35 ports the contact - plates, on the line » y of

Fig. 1.
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A is the bage or support of the apparatus.

B is the electro-maguet, preferably but not
necessarily of the horseshoe form,

Cisthearmature. Tt is pivoted as at D, or
in any other preferred manner.

¥ is o bar towbhich thearmature is atiached.
It is made of a good conductor of electricity,
and is provided with a roller, T, on its end,
45 whieh is also a good conductor.

G, &, & and G* are a series of springs
firmly elamped in thestud H by the clamping-
serew H' or its equivalent. The stud ITis at-
tached to the base A.

I'is a rod which connects the bar T to the
outermost and weakest spring, G. These
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 springs are of successively - increasing stiff-

ness, the spring G’ being twice as stiff as the
spring G, and G*is fourtimes as stiff as G,and
G* is sixteen times asstiff as G, andso on. The
tension of the springs thus conform to or may
be made to conform to the law governing the
attraction of an armature by a magnet—that
is to say, the attractive force of the magnetin-
creases as the square of the distance as the 6o
armature approaches the magnet, and vice
versa. A

J are set-off’ pieces, attached to the ends of
the springs in order that adjoining springs
may not come in contact with each other, ex- 65
cepting at or near their ends, which would in-
terfere with the accuraey of their operation.

X is a block, of hard rubber or other suit-
able non-conducting material, attached to the
base A.

L 1/ 17 I7 are contact-plates set into or upon
the block K. They are insulated from each
other by sheets of mica or equivalent non-con-
ducting material, M. Thelocationand adjust-
ment of the block and the contact-plates are 75
such relative to the roller ¥ that it will rest
upon some onc of said plates at all times, and
so that as the bar I is oscillated on its pivot
D nnder the attraction of the magnet the roller
will move suceessively across said plates.

N N"N*N°N*are binding-posts. The bind-
ing-posts N N’ N* N® are in electrical connec-
tion with the contact-plates L1/ T 17, respect-
ively. The connecting-wires are shown at P
Prp e 83

(2 is a stop which limits the movement of
the bar I away from the magnet. It is so lo-
cated that the voller T always rests npon the
contact-plate I when the apparatus is not in
use.

The operation is as follows, assuming that
the generator be o battery and that it is em-
ployed forlighting purposes, and that ten cells
ol battery are required to run a single lamp,
one cell being added to compensate for resist- 95
ance, there being also as many additional cells
in the battery as are needful for additional
Tamps: The wire from the eleventh cell con-
nects with the binding-post N, and the twelfth,
thirteenth, and fourteenth cells are respect- 100
ively connected with the binding-posts N?, N?,
and XN°. The current from the eleven eclls
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above stated passes to the binding-post N,
thence to the contact-plate I, thence through
the roller F and bar B to the sapport for the
pivot D, thence to and around the magnet,
thenee to the binding:post N*, and thence off
tothelamps and the other pole of the battery.
The tension of the first spring, G, is such that
it will counterbalance theattractive force of the
magnet when magnetized by the current from
the eleven cells before deseribed. The roller
T therefore remains upon the contact-plate L
so long as the eleven cells only, or, in other
words, but one light, is in use. When, how-
ever, a second light is putb in cireuit, the cur-
rent is increased and the attractive force of
the magnet made stronger. Itnowovercomes
the resistance of the spring G and flexes it
until it rests against the set-off on the end of
the spring G, the armature and its support-
ing-bar L, of course, moving toward the mag-
net and the roller F passing from the contact-
plate L onto the plate I. This brings into
circuit the twelfth cell, which, with the other
eleven, affords a permanecnt current sufficient
for the two lamps. The springs G and G’ are
of sufficient stifiness to overcome theincreased
attraction of the magnet, and the roller I is
maintained on the contact-plate I/. In like
manner when an additional lamp is brought
into eircuit, the attraction of the magnetbeing
proportionately increased, the armature pulls
the bar B with greater force toward the mag-
net, and the springs G and G’ are both t{o-
gether flexed until they rest on the “‘set-off”’ of
the spring G the roller I passing onto the
contact-plate 17 and the thirteenth cell is
brought into cirenit, and so on for the four-
teenth cell and as many additional cells, each
having its corresponding spring, as may be de-
sired.

As the lamips are extinguished, the attract-
ive force of the magnet being proportionately
lessened, the springs retract the bar It and its
roller I and the armature in exaect correspond-
ence with the number of lamps extinguished.
Thus the switeh, as before stated, antomati-
cally and accurately adjusts the current to the
work to be done, and injury to the lamps or
any other part of the apparatus arising from
excess of current and all waste of the current
are avoided.

1t is obvious that the invention may be ap-
plied to a shunt-wound dynamo upon the same
principle as above stated. It is also obvious
that, instead of there being a single contact-
point attached to the armature which en-

_gages with a series of stationary contact plates

or points, the series may be so constructed
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as to move with the armature over a single .

stationary contact-point; also, that a series of
springs may be made from a single piece of
metal so arranged as that at predetermined
points in its movement the force required to
flex it shall be inereased beyond the force nor-
mally required to flex a like piece of metal—

as, for example, a straight spring may be used

whieh, as it bends or flexes, will come in con-
tact with properly-located stops—in this way
causing the single piece of metal to act as a
series of springs, instead of as asingle spring,
which would be its action were it not for such
stops; also, that sets of cells, instead of single
cells, and also separate batteries, may be
brought into circuit and eat out therefrom by
substantially the same construction of appa-
ratus as that aboveshown; also, that a spring
contact-finger may besubstituted for the roller
T, and that the method of engaging the arma-
turc with the springs may be varied, and that
many other modifications in details of con-
struction may be made and still my invention
be practically employed. I therefore do mot
limit myself to the exact construetion and ar-
rangement of the partsasshown and deseribed.

Having described my invention, I elaim-—

The combination, in an electrical apparatus,
of an electro-magnet, an armature provided
with 2 movable contact-point, a series of in-
sulated contact plates or points adapted to be
engaged by the movable contact-point, and a
series of springs of successively - increasing
stiffness connceted with the armature, sub-
stantially as set forth.

Signed at New York, in the county of New
York, and State of New York, this 21st day
of February, A. D. 1838.

ISATAT L. ROBERTS.
Witnesses:

PHILLIPS ABBOTT,
B. J. VEITERLEIN.
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