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SPECIFICATION forming part of Letters Patent No. 092,104, dated October 19, 1897,
Application filed April 3,1887. Serial No. 630,602, (No model,)

To all whom it may concern:

Be it known that I, THORSTEN VON ZWEIG-
BERGK, a citizen of the United States, resid-
ing at Cleveland, in the county of Cuyahoga
and State of Ohio, have invented a certain
new and useful Improvement in Conftrollers;
and I do hereby declare the followin gtobea
full, elear, and exact deseription of the in-
vention, such as will enable others skilled in
the art to which it appertains to make and
use the same. -

The object of my invention is to provide
means for preventing dangerous self-induc-
tion in the fields of electric motors when the
circuit through those fields is suddenly
broken. The self-induction in the fields
caused by a sudden stopping of the current
through them may become so great in fields
having large numbers of turns that the insu-
lation is burned through and the motor ren-

dered inoperative. Ihave discovered that by
short-circuiting the fields just after the cir-

cult through them is broken at the controller,
the self-induced current is allowed io die
down gradually through the cireuit thus pro-
vided, and hence becomes harmless.

My invention consists broadly of means for
establishing an electrical connection between
a conductor leading to a coil through which
an electriec current may flow and a conductor
leading from that coil just after a circuit by
which an electrie current has been flowin o
through the coil is broken. I prefer to estab-
lish this connection by a construction which
18 also my invention, and which consists in
providingacontroller with one ormore special

short-circuiting contact-plates, asthe cireum-.

stances may require, which are so placed that

they are adapted to electrically connect con-

tact-fingers forming terminals of a field-coil
Just after those contact-fingers have left the
contact-plates forming the terminals of their

- line-circuit.
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In the drawings, which clearly illustrate
my invention, Figure 1 is an elevation of g
controller with the case, bearings, and operat-
Ing-handleremoved; and Fig. 2is a plan view
of the same with the upper four contact-fin-
gers omitted. Ifig. 3is a diagram illustrating
the manner in which the impressed electro-
motive force is neutralized by the self-in-

sents the shaft of a controller.

1n position 5 through both motors in parallel

| duced current under certain circumstances,

as will be hereinafter explained. Tig. 4 is a
developmentof the controlier-eylinder, show-
ing diagrammatically the contact- ingers and 5g
their respective circuits.

Referring to the parts by letters, S repre-
An insulat-
ing-sleeve T surrounds this shaft, and carries
on it eylindrical surface contact-plates U
U’" U? &e., which are adapted to be brought
by partial rotations of the shaft into various
contacts with a series of contact-fingers.
These ‘contact-fingers ave indicated by the
reference-letters B’ to B, inclusive. They
are held in a row parallel with the shaft, and
in suitable position to bear against the con-
tact-plates toward which they are Spring-
pressed, (either by the resilience of their
bars 0, which support the contact-fingers 7o
proper, or by other springs.) The contact-
plates U U, &e., are so disposed that in dif-
ferent positions of the controller-cylinder
different contact-fingers are connected to-
gether. The position which the contact-fin- 75
gers occupy with reference to the contact-
plates, in the drawings, is the “off position
of the controller.

Fig. 4 indicates by the broken lines marked
1, 2, 3, 4, and 5 different running positions. 8o
The controller shown is of the series-parallel
type, governing two motors. R’ and R? rep-
resent resistances; A’ and F', the armature
and field, respectively, of one motor; A? and
F?, the armature and field of the other motor, 8s
and G the ground orreturn wire. When the
contact fingers and plates are in the relative

6o

Pposition indicated by broken line 1, both re-

sistances and the two motors are in series.
In position 2 resistance R?is cut out and the go
resistance R’ and both motors are in series.
In position 3 both resistances are out and the
two motors alone are in series. -In position 4
the current flows through the resistance R’
and then through both motorsin parallel, and

without either resistance. This mueh de-
scription of the general operation of the con-
troller is deemed desirable for the better un-
derstanding of my invention, though there is
no novelty in the construetion so far eox-

| plained, and that construction is only chosen
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as illustrative. When the controller moves
from the firgt parallel position 4 to the last
series position S, or vice versd, or from the
first series pObltIOH 1 to the off posttion, the
cireuit through the {ield-coils is brolen as the
contact-fingers B and I3 and B? and BY,

leave the plates U and U7, and U"and UY, or
U'and U% and U?and Ut Thissudden stop-—
ping of the current causes a sell-induced cur-
rent to be set up in the field-coils. The more
sudden the break, the higher the intensity of
the induced current. Illence it sometimes
happens that when the controller is suddenly

withdrawn from position 4 or 1, (or 3 in the

OpPPos site direction,) such an intense current
is self-induced 1n the fields as to burn out the
insulation. 1o prevent this, I provide the
metallic plates V V' V= ¥V In substantially
the position shown, the forward cdge of the
plates V and V' b()ll]” distant from their cor-
responding contact- pla,tes UL U U4 and U+ a

little more than the width of the contacting
face of the fingers 1® 3% &c., and the plates
V*and V° having their edges a similar dis-
tance from said pla;t s U' U2 , &e., and also
from the plates U®, U", UY, and U¥, 1If now
the flield contact- fmﬁm are withdrawn {rom
their plates U’ and U*—for example, when &
current is flowing through the ficld—the field
is short-circuited by the plate V, and hence
a continuous path is provided for the self-in-
duced current, and it, therefore, circulates
around the ifleld and plate V, as indicated by
the arrows, and gradually dies down without
producing harmful effect. The plate V' per-
forms the sanie office for the other motor, and
the plates V and V°each for their correspond-
ing motor S, when the controlleris moved from
pomtmn to 4 or vice versa. If the control-
ler 1s returned quickly fron_l an oif position
(cither the one shown as off or that interme-
diate of positions 3 and 4) to a running posi-
tion, 1t might appearat first sight that an are
caused by the self-induced current between
the plate V and the contact-fingers I3° and Y,
for instance, might form a cireuit for the im-
pressed electromotive foree at the instant the
fingers touch the plates U’ and U?, thereby
511011:—-01101111111; the field when the fingers
arc 1n operative posilion and grounding the
motor. "Theposition of the fingers referred
to 1s indicated in dotted lines in Fig, 43 but
such result will not take place, because the
impressed current will be in the opposite
direction to the scli-induced current in the
plate V, and will, therefore, neutralize it and
destroy its spark. This neutralization is
Hlustrated in if1g. 3. The current is repre-
sonted as flowing through the armatuares and
1elds of the 1\10101 5 111 Lhe direction indicated
by thearvows @, Ifthe currentis now broken
at some point, as 1, a self-induced current
tends to flow arcund the field in the same di-
reetion, and if there is 1o complete circult for
1t 1t will try to make one for itself by burn-
ing out the insulation. If a closed cirveuit is

provided by connecting the points m and » |

‘means for short-circulting
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(contact-fingers, for example,) then the sell-
induced cu rront flows as indicated by the ar-
rows @ and vy, and gradually dies down, and
is hence harmless. If new e and n are
slichtly separated and the clreuil redstab-
lished at 1, while the sell-induced current
still Continue&.? a spark will be formed from
n, tom. The impressed eleetromotive f(}i‘{"' ¢,
flowing in the direction ol the dotied arvow.
tends to arc over from m to e, "This 1!11‘1]_}1“
ent are, however, is neutralized by the ave
which the self-induced current has causcd,
and itself destroys that arvce. llence the two
arcs—the one already formed and the other
trying to form—destroy each other.  1tizim-
portant that the distance belween the short-
circuiting contact-plate and the line contact-
plates be just a little greater than the width
of the contacting facc Ui the contact-lingers.

If the distanece is mueh greater than that
width, the self-indueced curvrent will have pro-
duced harmiful effect before the shovi-cireuis-
ing plate comes into action, while it the sep-
m.:ltmﬁ distance 1s equal [o o1 less Lhan that
distance the fingers will connect the line-
plates with the short-circuiting piate and thus
oround the motor. |

ITaving described my invention, L clatm—

1. The combination, with & serics-wound
electric motor and a contmﬂw vdapbed bo en-
{irely open the cirveuit through the ficld of the
motor, of means for short-ci mmtuw saict Held
just &ftu but not until after sald ‘controller
has so opened saud ecireuil, substantially as
debGllb(}d

The combination with an eicelric wmotor
mld a controller adapted to entirvely open the
circuit throughn the field ol sald motor, u;:_.L
satd fleld w "i._;1 ile
leaving the armature-civeuit open just alley
but not until alter said controller hias so
opened said circuit, substantialy as do-
Seribed.

In a controller, in combination,
ﬁnﬂor&,] and I3° and contaci
U*and V disposed subs
whereby the inside distance bobween ,hu
plates U' and U*® is less than the ontside dis-
tance between the {ingers 137 and 3" and the
distance debween the plate vV and the platos
U'and U* is just a little greater than the
width of the said contact- .Iu.zgmhj S sban-

COntaet-
-y ls um 17 and
;sJ]lel] Tas SLOWTL,

tlally as described.

1. In a controlier, a vpalr of contaci-
clectrically SB}_TJ:?TL-}_.‘ELtﬂd from each other
of contact-lingersadapted to contact one with
one of sald plates and the obther with Lhe olhoey
of said plates, an elcctric conductor distant
{rom each of said plates a distancs Jmu 1 1iL-
tle greater than the width of the econtaci mq
face of said contact-fingers, sald contact-fin-
oers being both adapied to contact with said
conduetor and thereby become cleebrieally
connected, substantially as deserined.

5. In a controller, in combination, o pair
of contact-fingers forming the terininals of &

plates

ficld-coil, a pair of contact- -plates adapted Lo

: 2 palr
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connect said fingers with a source of electric
energy, whereby an eleetric current may flow
through the coil, means for breaking the con-
tact Dbetween said fingers and plates and
means for connecting said fingers together
Just after but not until after said contact is
broken, snbstantially as deseribed. -

6. In a controller, in combination, a pair
of contact-fingers forming the terminals of a
fleld-coil, a pair of contact-plates adapted to

connect sald fingers with a source of electric

energy, whereby an electric current may flow
through the coil, and a contact-plate adapted
to connect said contact-fingers directly to-
gether and thereby short-cireuit the said field-
coil, the distance between said last-mentioned
plate and said first-mentioned pair of plates
being a little more than the width of the con-
tacting face of said contact-fingers, substan-
tially as deseribed.

7. In a controller, in combination, contact-
fingers forming terminals of the fields and ar-
matures of'a pair of motors, two series of con-
tact-plates adapted to engage said fi

ngers,

‘one series operating to connect the motors in

serles and the other in parallel, and short-
circuiting plates adapted to short-circuit the
fields of the motors and located substantially
midway between the proximate edges of said
two series of first-mentioned plates, substan-
t1ally as described. S
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5. In a controller for an electric motor, a

pair of contact-fingers forming terminals of
a field-coil, contact-plates adapted to contact
with said fingers when the controlleris in run-
ning positions and thereby establish the line-
circuit through said coil, and a contact-plate
adapted to connect together said pair of con-
tact-fingers when the controller is in the off
position, substantially as deseribed and for
the purpose specified. |

In testimony whereof I affix my signature

in presence of two witnesses.

THORSTEN VON ZWREIGBERGK.

- Witnesses:
JOHN J. BEVER,
ALBERT H. BATES.
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