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To altl whom it may concern:

Be 1t known that I, THORSTEN VON ZWEIG-
BERGK, a subject of the King of Sweden and
Norway, residing at Cleveland in the county

of Cuyahoga and State of Ohio, have in vented |

a certain newand useful Impr ovement in Con-
troller Circuit-Breakers; and I do hereby de-
clare the following to be a full, clear, and ex-
act description of the mvenblon such as will
enable others skilled in the a,rt to which it
appertains to make and use the same.

‘I'he object of my invention is to provide

simple and effective means for transferring

the sparking resulting from breaking a con-
tact from a controller- c¢ylinder, whe1e this

sparking 1s harmful, to some point where it

18 innocuous. The Spmkinn in the controller
wears away the contact plates and fingers and
thus rapidly destroys the CODEIOH@I ‘The
spark sometimes causes the current to arc
over from a contact-plate to its finger, and
thereby defeats the operator’s control of his
motor. | |

My invention obviates the spark at the con-
troller and establishes it between surfaces so

large or so easily replaced that it becomes

11]:11]:1&‘[61131—-—-&1111‘.:10(35 which can separate far

enough to destroy all probability of an me'

formmﬂ between them. |
The uwentlon consists of a magnetic switch
adapted to be used in conj 1111@131011 with a con-
troller and operated by a current governed
by the controller, which forms a shunt around
the controller- con‘uact& and atter that contact
has become broken by the movement of the
controller-cylinder 1s itself opened by a fur-
thercontroller movement, and thereby breaks
the circult between pomts where the result-

ing spark is harmless and where the chance

ot founing an arc is minimized. -
The combinations of partshereinafterspeci-
fied and definitely enumerated in the claims
also disclose wherein the invention consists:
but I do not wish to be understood as limit-

ing myself to the particular construction
specified further than those claims indicate.

I'he drawings clearly illustrate my inven-
tion and its methotl of operation.

Figure 1 is an elevation of the circuit-
breaker and its case with the case-door re-
moved. Ifig. 2 12 a vertical transverse sec-

as desired.

tion of the same, being taken on the line 2 2

of Fig. 1. I‘lﬂ‘. 3 18- a somewhat diagram-
matic eleva,tlon of the same, being emboched
in a cheaper fmm This figure indicates also
the contact-fingers of the eontlollel and the
development of the controller-cylinder. The
movable part of the switch is shown in the

position it occupies when the contact-fingers
‘are in the position of contact indicated by the

broken line marked 1 in the right-hand por-
tion of said figure. Kigs. 4,5, a,nd G are simi-
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lar dlaﬁ*mmm@tle elev atlons of the magnetic -

switch for the contact positions indicated by
the lines 2, 3, and 4, respectively, on the cyl-
inder devel(:}pment in Ifig. 3.

Similar lefters of reference designate simi-
lar parts of each figure.

Referring to the parts by letter, A repre-
sents a box, preferably of an appr oxunately
cubical Shape This box is made of cast-iron
or other desired material, and has feet ¢ at its

upper corners, by which it is hung from be-
1 neath a car or other support.

A suitable
door ¢’ closes the box. In the interior of the
box, projecting upward from its bottom, is the
magnet-core . 'This core.may be cast inte-
ar al with the box or otherwise carried by it,
Secured to the core, plefelably
by bolting, is a pole-piece hcwuw the furca-
tions 6 and 0. Field-coils C surround the
magnet-core. Smaller coils D and D’ sur-
round the furcations b6 and 4, and these, be-
cause of their opemtlon L deswnate < prma-
ture-coils.”

E is a metallic armature oscillatably jour-

naled in proper relation to the pole-faces,

bemg preferably sleeved around a large stud

, projecting from a boss €%, ¢arried by the
case. The w inding of the field-coils C 1S COn-
tinuous, while the wmdmos on the two pole-

pieces are opposed to each other, as indicated

by the arrows in Fig. 3, for emmple If now
a direct current ﬂows through the field-coils
and armature-coils, the current around one
of the pole-pieces, as &', will be the same as
that about the core B, while the current
around the other pole-piece, as b, will be op-
posite to that around the core B. The result
1s that the magnetism which would be caused
in the pole-piece b by the field-coils is over-
come, while the magnetism of the pole-picce

70

75

30

90

95

100




10

30

40

45

50

6o

2

O 1s increased. The armature is thercfore
attracted by the pole-piece O and oscillates
toward it. If the ecurrent through the arma-
ture-cotlsis reversed, the pole-piece &' will be
demagnetized and the pole-piece b energized
by both field and armature coils, and hence
the armature will oscillate toward .

T'he side of the armature opposite the pole-
pleces carries a contact-knob e, which 1 pre-
fer to removably secure to the armature by a
serew-bolt ¢ passing into a boss ¢® on the ar-
mature. Contact-pieces are held by the case
at cach side insultable position for the arma-
ture-knob ¢ to contact with them in either
extreme position of the armature, and thus
the armature may break or establish a circuit
through itself and the contact-picee and suit-
able conductors leading therefrom. These
contact-pieces may Dbe made in the form of
shoes It and ¥, as shown in Ifig. 1. There

cach shoe is 0{11110(1 Dy a lever G, pivoted at
g 1o a platu ', secured to the insulating-
block ¢° A spring ¢° (Secmul io the lever
and having its free end pressing against the
lug ¢°, projecting from the phue q ) presses
the shoe toward the armature, and a stop g*
limlts its movement in that direetion, so that
1t will be 1n position for the .:11*111311110 lknob
to casily slide beneath it, while snificient
pressure is aflforded by the F»pl ing to insure a

oood cleetriecal contact. When sueh arn ar-

1-.:1.11gemm1t of contact-pieces is used, I prefer

to form the magnet side of the armature with
two seﬂineuml bosses ¢* and ¢" leaving the
noteh ¢ between them. The convex lulw th
of each Dhoss is substantially the same as Lhe
concave length of the pole-face, while these
bosses are Jonneu such {hstmm apart that
the length of a bos*: .fm.l the noteh is sub-
SmMHIJ} the same as the distance between
the pole-picces. The 1(3&11]1; of this construe-
tion 1s that the pole- 1)1%@ which i1s energized,
say 0', holds the armature in the con*eapand-
mg e\h eme position, resisting its movement
in uthu* direcetion, and thus fonnS an elec-
trical stop, dispensing with the necessity of
a mechanical stop, w hile the other boss, as
¢’, has its corner opposite the corner of the
pole-piece b in position to oscillate the arma-
ture in the reverse direction when the cuar-
rent 1s reversed.

It desired, the construction may be cheap-
cned by prow iling simple knobs II and I,
as shown in Iigs. 5 to 6, in place of the
spring-pressed shoes.  These knobs are sta-
ttonarily secured by the plates 7o to the in-
sulating-bloeks /', In such construction T
make the segmental boss on the armature to
overhang the pole-face when the knob e is
acainst the knob 1T ov 1", so that there will
be an eleetrical pull ”wen by the pole-picee
which will hold the armature-knob in good
electrical contact with the knob ITor 1. A
simple way to provide for this overhanging is
tomalkebutone boss and itofa greaterconvex
length than theconcavelength of either pole-
faeg which latter would in that case o pref-

590,818

erably placed as close together as 13 conven-
ient 1n construction. }::fu(.,h an arrangement
1s Hllustrated 1n Figs. 5 to 6, the single Doss
being indicated by the veference - let| Lter ¢,
If desired, this boss may benothing more than
the rounded end of the armature.

The construction and speeilic operation of
the magnetic switeh having been explained,
I will now describe the manner in whieh it is
operated in connection with the controller.

In Fig. 3 a motor is indicated at A, from
which the line m leads to the ground or return
wire. Nand N'indicateresistances. Thecon-
troller may direct the current through both of
these resistances or only one or arvound them
both direct to the motor. Thisillustrates the
manner in which the controller governs the
motor. "The controller might be of Lhe series-
parallel type and govern L350 Or more Notors:
but for simplicity of illustration I have shown
but one motor, and that governed hy means
of a variable resistance. four positions of
the controller-eylinder arc indicated in the
drawings by the broken lines marked 1, .;.j 3,
and 4. The first of these positions is the *“off”
position. No. 2 is the position where the cur-
rent flows throu ﬂ-h both res mtmwﬁs Nand N,
No. 3 through N alone, and No. 4 whoere | it
passes direct to the motor. le current
comes from the trolley to the conductor
and passes around the field-windings (', and
thence by the conductor s® to the contact-fin-
ger 1®.  The reference-letters L to 1TV, inelu-
sive, Indicate suitably-formed contact-lingers
arranged in a row paraliel to the axis of the
controller-cylinder and adapted to contact
with the plates forming that eylinder. These
plates, which are seenred to the controller-
body 1n the usual manner, are indicated by
the reference-letters U and «, with varyving
exponents.  T'he upper three plates U' U~ UP
govern the motor. T'he intermediate plates,
beginning with U® and ending with U’ and
Including w to w7, inclusive, serve to commil-
tate the armature- coils and establish the cir-
cult through them in the desired direction,
The lower plates «% U®, U”, and U operato
i completing the circuit from the cireuit-
brealker to the motor. The contact-finger 17
1salwaysinengagementwith theconfact- thi ¢
U ILet us now suppose the contact plates
and {ingers to be in the relative position in-
dicated by the broken lince 1 in the develop-
ment in g, 3, which is one of the terminal
positions of the controller—the offf position.
‘T'he plate U'is permanently clectrically con-
nected with the plate U, asindicated by the
line ¢ The circuit thus leads to the plate
Ut and through the contact-finger T4 to the
conductor s bv which 1t continues to the ar-
mature cmls D’ and D and from which the
conductor s® earries it back to the contact-
[fnger T and the plate U  Irom the plate
U’ the circuit passes through the connection

v, the plate U, the contact-finger T, and the

Conductm' §" to the contact- -pleco T or 17 of
| the magnetic switeh:

bul the armature of tho
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switch hangs by gravity in its middle posi-
tion and out of contact with either of the
contact-plieces. The circuit is broken at I’
or I and no current passes. If forany rea-
son 1t should be in contact with H' or ', the

- current passes through the armature and the

conductor s° and through the resistances N’

~and N and the motor to the ground; but be-
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" thence to contact-fi

00

by the coils D'into contact with the knob H, | shunt, through the circuit-breaker.

“piece H' or ¥,

fore the motor can have tlme t0o move under
the action of this current the armature-coil
D" of the magnetic switch has caused the ar-

mature to be swung away from H’ or F' and

the Cll‘cult opened. 'T'hus no operative cur-
rent fows when the controller is in the off
position, while this position always causes
the armature to stand away from the contact-
I'ig. 3 shows the armature
just after it has swung away from H', the cur-
rent having been flowing from s? to s%, as in-
dicated by the arrows. In order that the
1llustration may be logical, an arc R is shown
as completing the circunit, but in practice
only a spark Wlll be formed and the current
will cease toflow when the armature is moved
away from the knob H’. The impnlse given
the armature by the coils D' may not be suf-
ficient to swing the end e¢ clear over to the

knob H; but whether it does or not no circuit

is for m_ed at this time through H, and the ar-

mature comes to rest in a vertical position

midway between the knobs H' and H'. If
now 1t 1s desired to start the motor, the con-
troller 1s turned one notch to bring the con-
tact plate and fingers into the relative posi-
tion indicated by the broken line 2.
the contact-finger T? contacts with the plate
U?® the circuit is establisbed from the trolley

and plate U® by 2* to plate v, thence via con-

tact-finger 1'% conductor s% around the arma-
ture-coils in reverse direction and back by
s* to plate 1, connection v, plate U?® to con-
tact-finger I°, and from T* through the resist-
ances N’ and N to the motor and ground.
The current thus started energizes the pole-
piece b and swings the armature into contact
with the knob H'. A shunt is thus estab-
lished from U?®via v% plate U7, finger T, con-
ductor s, knob H', armature E, conduector s?,
and the resistances, as indicated in Fig. 4.
As the contact-finger T passes off of the plate
U" as the controller comes to position 2 this
shunt is broken at that point, but the arma-

tureremalinsin the same position, as the main

circuit is already established around the ar-
mature-coils.

In position No. 3 thu circult extends from
the trolley to plate U® thence via +°to u/,
nger 1% and around the
armature-coils in the opp051te direction from
the course 1t took in the precedmn* position,
thence via conductor s°to plate u*, thence by
the connectionv"v%to platesbmnd U< Part
of the current passes from U? through the
single resistance to the motor, a small part
from U?® through both resistances to the mo-
tor, while, the armature having been swung

Just as -

a part of the current shunts through the con-
ductor s°,the armature, the knob H, conduec-
tor s to plate U?, connection v, plate US,
connections s® and s° to the motor. This
leaves the switch in the position shown in
Fig. 5.

When the controller has been turned to its

‘terminal position, asindicated by the broken

line 4, the current passes from the trolley to
U®, as always, from there via connection.?’
to plate 1°, and by the conductor s® around
the armature-coils in the reverse direction
again to conductor s* and from thence to
plates 1w and U3, thence via connection 28 to
plate U’ and to the motor direct, immaterial
shunts being also formed from U* through
the resistance N and from U° through both
resistances N'and N. The armature having
been swung by the coils D into contact with
the knob H’ when thefingers T* and T° passed
from the platesw andw?to the plates u*and v®,
a shunt is also formed through the circuit-
breaker, as indicated by the arrows in Fig. 0.
The currentflowsthrough thiscircuit from U?
to s°and through the mmature toH" and from
H' by s7, us, 07, U“} s¥ and s’ to the motor, thus
leaving the svntch in the position s_-,hown in
Fig. -6. It will thus be seen that the circuit-
breaker does not interfere in the least with
the governing ot the motor by the controller.
When the controller is turned a notch from
position 4 to position 3 without the use of a

circuit-breaker attachment, the only path for '

the current which has been flowing direct to
the motor is by the previously-for med shunt
through the resistance N. This sudden in-

terposition of resistance to the whole current

breaks down the current and a spark 18
formed between the plate U'and the contact-
finger T'. This spark is not as large as it
would be if there were no shunt established
through the resistance, but it 1s enough to be
deleterious. With my attachment a shunt
is formed around the contact between T' and

U’ while theyare in position 4 by the circuit-

breaker, which, it will be remembered, was
swang into the position indicated in Iig. 6
when the controller moved to the said posi-
tion No.4. Thisshunt, asstated, passes {rom
U® to the armature E, thence to knob II’
thence via s%, T, S, @9 g, 0 10 and & to
the motor du"eet IIence When the contact-
finger 1" leaves the plate U'no spark will be
formed, as the shunt through the circuit-
breaker is of substantially as low resistance
as the path previously provided. When the
contact-fingers T and T® withdraw from the
plates v* and «° to the plates «" and u* as the
controller continues its movement toward po-
sition 9, the current is reversed in direction

through the armature-coils, the armature os-

cillates, and the circuit 1s broken between ¢
and ', where the spark is harmless. This
leaves the current flowing to the motbor
through the resistance N, both directly from
the plate U* and from the plate U?® via the
When
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the finger I leaves the plate U=, no Spmk is
fmnmdj as the cireuit-brealker shunt CATTICS
the Gurmnt This shunt is again Dbroken
with a spark between II anfl C a8 Lho fingers

T+ and 1% pass from plates i’ and u* to nlﬂtes
« and u?

As the finger 1 leme% the plate U® in
passing from position 2 to the off position, a
large sljt.;u‘]{ wouldordmarily be formed, since
there would be no shunt, even through re-
sistance, provided in this case both resist-
ances belng 1n series with the motor; but
with my attachment ashunt through the ClL-
cuit-br &thel has .‘{Lll(}ﬂd} been for med (via 7,
1O S0 b e, TS, o8, of, UT, 17 s7, 11, 1, S7 \T"
and N ) and tlus receives the current. VVhen
the fmﬁels TH and T° pass from the plates
v and o’ to the plates Ut and U°, the direction
of the current through the ar mature-coils is

changed, and the circuit is thereby broken
between Ii" and ¢, and thus the spark takes

place between these large knobs where it can
do no harm. The current now stops and the
controller-cylinder assumes the off position,
(indicated by 1,) the armature E hangine mid-
way between its extreme positions.

Having described my invention, 1 claim—

1. In a controller circuit-breaker, in com-
bination, a magnetic switch, a controller hav-
1ng plates and contact-fingersadapted to gov-
ern the current through the motor, and plates
and contact-fingers adapted togovern the cur-
rent through said switeh, said last-mentioned
plates and ‘contact- finge bbemg adapted to bhe
separated by the mov ement of the controller
at a dilferent time from that when the first-
mentioned plates and contact-fingers are sep-
arated by sald movement, whereby a shunt
1s established through the magnetic switeh
around the motor-governing contact about to
be broken, which shunt continues uantil after
sald contact is broken and is then itself
brolken by the movement of the controller,
substantially as deseribed.

The combination with a motor and a
magnetic switeh, of a controller having co-
operating contact members consisting of a
series of contact-fingers and a series of con-
tact-plates, there being provision for relative
movement between said two series, condue-
tors leading from one series to the magnet of
the switeh, to the contact-points of the switeh
and to the motor, whereby some of said con-
tact members are adapted to govern the mo-
tor, others to govern the magnetic switch, and
others to properly complete a shunt-circuit
through contacts established by said switch,
substantially as deseribed.

5. The combination of a controller having
contact fingers and plates adapted to come
ito different relations, a motor, a cireuit-
breaker including a magnet and armature,

and a cirentt extending from the controller
through the magnetof the civeuit-breaker and
back to the controller, and then dividing and
extending to the motor by two paths, one of
which includes & movable part consisting of )

or operated by the armature of the circeuit-
breaker, said controller being adapted in ifs
movement to open first the diveet path to the
motor, and then to electrically open the path
through the circuit-breaker by means of the
movement ol the armatare caused by an elece-
tric change in the magnet, substantially as
deseribed.

4. The combination of an electrically-oper-
atable circuit-breaker with a controller hav-
Ing a series of contact-fingers and contact-
plates ol various lengths adapted to he cen-
caged theveby, some of said contact-plates
coverning a motor and others of them the cir-
cuit-breaker, the relative length of the motor-
coverning plates and the eircuit-breaker-goyv-
erning plates being such that in the move-
ment of the controller the motor-plate fingers
and the circuit-breaker-plate fingers leave
their respective plates alternately, substan-
tially as deseribed.

). The combination with an electrically-op-
crated cireult-breaker, of a controllier having
a series of contact-fingers avranged in a row,
and a series of contact-plates secured o a
body which 1s adapted to come into different
relative positions with the conte act-fingers,
some of sald contact-plates governing the ma-
chine to be controlled, and some the circeuit-
brealker, the former plates being so placed
that each of their contact- fingers engage with
but one plate and the sev 01.;1] eonmﬁt -fingers
are adapted to leave the several plates one at
a time, and the latter plates heing so placed
that one circuit-breaker-governing contact-
{inger is adapted to contact successively with
at least as many plates ag there are machine-
controlling plates, substantially as described.

0. Inamagnetic switch, am 1g11et-f_01'{3 hav-
ing continuously-wound ficld-coils surround-
mg 1t and two pole-picces projecting from if,
armature - coils surrounding the two pole-
pieces in opposite dircetions, and an arma-
ture oscillatably journaled in suitable rela-
tion to the pole-picces, substantially as de-
scribed.

Inamagnetic switeh, a magnct-core hay-
ing continuously-wound ficld-coils surround-
ing it, and two pole-pieces projecting from it,
armature - colls surrounding the two pole-
picces in opposite directions, and an arma-
ture oscillatably journaled in suitable rela-
tion to the pole-pieces, combined with a con-
troller adapted to govern a machine by break-
g contacts and {Ld..-lpted to change the direc-
tion of a current through the armature-coils
at times which are intermediate of the oy -
erning breaks, substantially as described.

S. 'I'he combination of a circuit-breaker in-
cluding two contact-picces, an armature, and
coils adapted to clectrically draw {he arma-
bure into contact with cither contact-picce by
a reversal of the current through the coils,
and a controller adapted to govern a 111.;1@11111&
and cause a reversal of the current through
the coils, substantially as described.

). T'he combination with a controller
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sisting of cooperating contact members, of a |

circuit-breaker,including two contact-pieces,
an armature, and colls adapted to electrically
draw the armature into contact with either
contact-piece by a reversal of the current

through the coils,and conductorsleading from

sald armature, from said contact-pieces and
from sald coils to contact members of the con-
troller, whereby said controller is adapted to

govern a machine, to reverse the direction of |

current through qald coils and to complete a
circuit throunh sald m‘nmture substantially
as described.

10. The (301111)111M1011 with a cireunit-breaker
cf a controller having the plates U’, U?, and
U?, and the correspondmﬂ' contact- ﬁnﬂel s T,
T, and T8 for governing a motor, and the
plates U%, 2, w0/, u? and UG w?, ut, 1’ and the
cerresponding cantaet—ﬁngel‘s 1% and T° for
governing the circuit-breaker, substantially
as described. | |

il. The combination with a controller of a
circult-brealker interposed in a shunt-circuit
around said controller, said controller having
the plates U’, U~ and US, and the eorresp0nd~
ing contact-fingers T', T and T® for govern-
ing a motor, and the connected plates 1’ and
U% and U® and U for completing the eir-

cuit through the circuit-breaker, and means

for governing the movement of the circuit-
breaker, substantially as described.

12. The combination with acircuit-breaker
of a controller adapted to govern a motor r:md
having the plates U%, u, v, and «* and US, u/?,
(IR T and the correSpondmﬂ contact-fi moers
T and TS for governing the circuit- bl"eaker
substantially as deserlbed

13. The combination with a circuit-breaker

adapted to be operated by a reversal of cur-

rent, of a controller adapted to govern a motor,
fmd hwmo the plates U and the plates U"1

, U, U and U®, u®, ut, w’, said plates U? be-
110 eleetrlccmlly connected with the alternate
plates U4 o/, v? and u’ and said plates i, «?, US
and belnn' e]ectmcally connected ton ether
and contact- ﬁuﬂ*els T*and T said ﬁnﬂers be-
ing terminals of a circuit throun*h the 011'(3111'5-
br 6&15.61' which circuit bya 1‘evema1 of the cur-
rent thr ouﬂh it operates the circuit-breaker,
Subst&ntlally as described.

14. In a magnetic switch, in combination,
the magnet-core B, the ﬁeld coil C, the Dole-
pieces b and V', the armature- coils D and D’

the armature E carrying the knob e, contact-

pleces with which said l;:n ob 18 adapted tocon-

1 tare

) §

tactin either extreme position of the armas-
, and conductors eonnected with the con-
tact- ]_JIGCGS and the Lnob substantially as de-
seribed.

15. In a magnetic switch, in combination,
an oscillatable armature carrying the knob e,
the spring-pressed shoes F and I’ with either
of which said knob is adapted to contact,

Go

means for electrically oscillating the arma-

ture, and electric stops for electrically limit-
ing the movement of the armature and provid-

ing it with a definite extreme position against

movement 1n either direction while smd ar-

mature 18 mechanically free to move in either

direction, substantially as deseribed.
16. In a magnetic switeh, in combination,

| the box A, the core B and the boss €%, the stud
e e‘{tendmﬁ from sald boss, and the pole-

pieces b and b’ extending from said core, coils
Cand D and D', and the armature E oscil-
latably journaled on the said stud ¢ and
adapted to makeand break an electrie cireuit,
substantially as deseribed.

17. In a magnetic swfmh 1n combination,
the box A, Lhe core B and the boss €* formed
integral with the walls of said box and extend-
Ing inwm"d at substantially right angles to
the same, pole-pieces extending from said
core, a stud ¢’ extending from said boss, an
armature mounted on said stud, and having
a rounded end adapted to stand close to the
face of the pole-pieces, and means for elec-
trically energizing said pole- pleees substan-

tially as desel 1bed

18. In a magnetic switeh, in combination,
pole-pieces O and b’ I having concave faces, an
oscillatable armature ha,vmt_ a rounded end
and suitably journaled with reference tosaid
pole-pieces, means for stopping the oscillation
of said armature in either dlreetlon and thus
providing an extreme position, contact- -pleces
with which said armature contacts in either
extreme position, conductors leading from
sald armature and contact-pieces, and means
for electrically energizing the pole-pieces and
thereby making or br alﬂnﬂ a circult through
the armature and a contaet-pleee, qubstan-

tially as deseribed.
In testimony whereof I affix m} swn&tur |

111 presence of two witnesses. |
THORSTEN VON ZWEIGBERGK.

Witnesses: |
ALBERT . BATES,
K. B. GILCHRIST.
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