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Ta all whom it May Concern :

Be it known that I, ELTHU THOM_SON a citi-
zen of the United States and a lBSldellt of
New Britain, in the county of Hartford and

state of Connectlcut have invented certain.

new and useful Impr ovements in Electric Com-

mutators or Switches, of which the foll owmg
Is & specification.

My invention relates to. SWltC]l or commiu- |

tator devices for breaking, changing, or shift-

ing electric cireuits, and more particularly to
switches or commutators designed for use in
‘connection with electric-lighting systems,

ned to devwes used in |

although it 18 not confi
such comlectlon but 1s intended to include

electric swﬂches or commutators generally
when used in combination with circuits de-

signed to carry currents of considerable elec-
tro-motiveforce or of sufficient electro-motive
torce to cause & tendency to the formation of
electric ares across the switch-contacts on

‘breaking circuit, or when used in connection
with any other appar&tus such that there is a |
tendency to the formation of arcs or sparks at

the switch or commutator surfaces.

The object of my invention is to increase
the durability of electric switches or commu-

tators and to prevent damage thereto fromthe

causes mentioned. More specifically, my in-
vention 18 designed to prevent damage to the

-commutator brushes and segments by the for-
‘mation of arcs or sparks th the commutators
of dynamo-electric machines, and likewise to
lessen the tendency to short- cucmtmg of the

armature-coils bv the residuary spark of rup-
fure,

To these ends my mveutlon consists in 00111

bining with the contact surfaces or points for

an electric switch or commutator suitable
means for producing amagnetie field in prox-

imity to the contact-surfaces—such, for in-
~ stance, as a magnet whose poles are placed near

to the said contact surfaces or points, so as to
break, displace, or disperse any electric spaik
or arc that may form or tend to form at such
contacts, said magnet acting for this purpose
_ by virtue of the tendency of an arc or heated

conductor to move out of or into a maﬂnetlc
ﬁeld according to its direction. .

My invention counsists, also,1n the combm.;

tlon with the commutator for a dym,mo elec-

electro magnet.

| rent generated by the machine.

or bringing a magnetic field to bear; but othel

| the magnets are applied.

tric machine, of a magnet or magnets, ortheir
equivalent, a conductor conveying an electric
current, placed 1n suitable proximity to said
eommutatm at points immediately following 35
those at which a commutator-segment leaves

a commutator-brush, so as to prevent, by the
diffusing or displacing action of the magnetic
field thus brought to bear, any electric arc or
flash or spark at theinstant of rupture of cir- 6o
cuit between the brush and segment.

My invention also consists of certain specific
combinations that will be recited in detail at
the end of this description.

- The magnet may be either a pernianent or 65
In the latter case it may be
charged from any source. - If used in connec-
tion with a dynamo-machine, it might be
charged by the current ora por tion of- the cur-
Any desired 7o
form or construction of electro-magnet may

be employed, and said magnet may be applied

in any desired way, provided it be suitably
arranged to bring the attractive or repulsive
action of a magnetfic field to bear upon any 75
spark, are, or electric current that may pass
or tend to pass at the time of breaking or coms-
mutation, so as to diffuse or displace thesame.
I have herein shown a magnet for producing
80
means 101 pmdu(}mﬂ or bringing o bear the
desired magneticinfluence may be employed——-
such, for mstance as a conductor forming the
1:)&1311 of an electrlc current. |

In the accompanying drawings, Figure 1
illustrates one construction of my improved
commutator for dynamo-electric machines.
Fig. 2 illustrates the action of the magnet on
a S];)alk forming when the brush of the com-
mutator leaves a commutator-segment. ) Fig.
3 shows another way of mpplymg the magnet
to a commutator. }Fig. 4 shows the combina--
tion, with the main or prmelpal commutator,
of zm accessory commutator; to Wth]l latter
I‘w 5 shows the
combination of the magnet with an ordinary
circuit-breaking SWlt('h ffig. 6 shows the

95

magnet combined with a plug -switch for an
‘electric-lighting system. o
1 In Fig. 1 K’ K! K* indicate the Seﬁn'lents of ioo -
a three - Sen‘ment con11111113&t01---5110h for 1in-
| stance, as that used with the three- coil dy-
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-hamo - electric machine described in United | terminals, break connections with the brashes

States Letters Patent No. 223,057—while B B’

- indicate the positive and negatwe commuta-
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5 ments alternatesvith the fwt 1vesegments.

tor-brushes. The segments are mounted or
supported in any desired manner. |

M M are permanent or electro magnets, be-
tween whose poles the commutator-segments
pass, and which are supported in any suitable
manner just beyond the ends of the commuta-
tor-brushes, so as to bring the magnetic field

1o bear 111)011 the rear ends of the {3(50]11611’[8 at

or near the poimtwheretheyleave t]m brushes.

Fig. 2 illustrates the action of a magnet,
placed as shown, in displacing or ﬂlE:pBl 51110
the electric arc or flash, 1f any occur, Whmh
takes place when the Seg'ment Jeavesthe brush.
As here indicated, the spark is thrown inward
between the legs of the magnet. If the mag-
net were reversed or the direction of the cur-
rent were the opposite, the spark or are would
be thrown away from the magnet toward the
axis of the commutator.

In Fig. 3 magnet-poles include the innexr and
outer Sm'f.awes of the commutator at one edge,
and are applied at or near the point where the
rearmost end of the slot leaves the brush and
breaks contact. The action is the same as'in
the case just deseribed, the magnetic field ex-
1sting at this point &el‘Vlllﬂ to divert or dis-
perse any heated Conductmﬂ—str eam.

In Fig. 4 is shown an accessory commutator,
whose segments L' I I/ are connected, re-
.sgpec,bwely, with the segments K I K of the
main or 1)1111011)%1 commutator, while its
brushes C C'are connected, e%pectweljy, with
the brushes B B’ of the main commutator, and
arc applied to the accessory commutator in
the same manner as the brushes B. B to the
malin commutator X’ I K.  Both commuta-
tors are connected to or mounted on the same
shaft in any suitable manner, so as to revolve
Dut the two commutators have a
ahuht ‘mﬂ-u]m' displacement with relation to
One ‘mother, so that the slots of the main com-
mutator pass the brushes I3 B just before the
slots of the accessory commutator pass the
brushes C €. The magnets are applied to the
accessory commutator as in the first instance,
S0 as to be opposite the slots at the moment
that a segment leaves a brush.

The ob]eet of using the accessory conmuta-
tor and of malking its divisions follow those of
the main eonunutator 1S to locate the spark of
rupture definitely. The accessory eonnmuta-
toris made narrow, and preferably of large di-
ameter, 8o as to allow its divisions to be nnde
more :{LGCHI ately.

I sometimes divide the accessory commuta-
tor Into twice the number of segments of the
main commutator, the main {3011111111’[%01‘ -SeQ-
ments being in %11011 case connected to the le
ternate senments of the accessory commutator,
as 111(11(3%0(1, so that every other segment of
the latter is an idle segment, and said seg-

The

conneetions are such that the seg ments of the
main commut ator, and therefore the armature |

B B’ at the moment before they brealk connec-
nection with brushes CC’. When the accessory
commutator 1s thus divided, the corresponding

| brushesof the main and Ltcee&som commutator,

as B Cand B, are connected through coarse
wire coils R R/ womld aronnd a 1)1111(1]@ of iron
wires or other core possessing powerful induct-
ive action on its surrounding coil. The effect
of this arrangement is to greatly increase the
efficieney of the whole device. The colls R R

70

act to preventsuddenreversals of currentinthe

conductor joining the earrespondmn brushes
B Cor B C' by the magnetic inertia of their
cores. Such sudden reversal oceurs when a
tlash passes across the slot between two seg-
ments of a commutator that are at the instant
connected to opposite brushes. When the
brush C leaves an active segment, it produces
a slight spark of rupture, due to the fact that
the armature-coll, the te] minal of which is at-
tached to said Senment has very nearly be-
come neutral. This Sp‘]ﬂ' k18 diverted by the
magnet M and prevented from bridging the
slot by an inverse spark forming in its phwe
when the coil has just passed “the meutral
point; but where the brush C passes to an idle
segment in crossing said slot such inverse dis-
charge, to occur at all, must pass from the ar-
mature terminal over the slot to the brush C,
then through the coil R to the brush B, to the
succeednw, armature terminals, or to the 0'e11-
eral circuit taken from B; but the eoil Tt re-
quires time to take up such mverse current

and develops a very powerful counter extra

current, or, rather, a counter electro-motive
force 01)1)0,5111 any such action. The combi-

‘nation shown in Fig. 4 is therefore a valnable

addition to the effectiveness. Thecoils R I,
as disposed above with the double-segment
commutator, alone form an excellent means
of partially controlling gany ‘*short-cireuiting’’
tendency or tendency to “flash.””] No claim is

J

herein made to such disposition of coils and

commutator-brushes, and the method of avoid-
} 1ng spark contained in such a rangement will

be made tl,le subject of a separate apphmtmn
for patent. I11 IFig. b, G indicates the fixed
contact plate or surface of a switch, and H the
movable portion. The maenet M is seb over
the contact, so asto divert and distarb : Uy are

T (hsehim'ﬂe across the switeh -surfaces or
breaking-circuit. A plug-switeh may have a
magnet applied to its plug to prevent ares over
1ts two surfaces when used to insert lightsinto
a closed circuit.

In Fig. 6, W W indicate normally-closed

Spring- GOIlt’LCtS of any ordinary construction,

which may be forced apart by a switch-plug,
D, for the purpose of introducing the ]mht
cll‘cmt 201mtothe generator-cireunit 2:_; \Vheu
the plug is 111sel‘ted an arc may form across
the two surfaces of D at ¢. This are will be
broken by a magnet, whose poles N S are
placed as shown.

As betorestated, the magnet may be charged
from the circuit eonh*oﬂed by the switel or
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This arrangement is indicated | machine commutator, of an *weessory COMMU-

1n Kigs. 4 and 5 by the dotted line 30, connect- | tator set so that the spaces between 1ts seg-

ing" the coils on M ith the circuit of the
SWltch or commutator.

It is plain that my invention is 11013 Hmited
to any particular form or construction of com-
mutator or switch, and that it can be applied
in obvious m‘mner to commutators for dyna-
mo machines or motors having a greater or a
less number of segments than three.

What I celaim as my invention is—

1. The combination, with an electric SWltch |

or commutator, of a magnet placed in prox-
1mity to the Switch- contacts or 10 surfaces be-
tween which a spark or flash isliable to occur,
substantially as and for the purpose set forth
2. The combination, with the commutator
for a dynamo electmc machine, of a magnet
placed in proximity to the commutator- cylin-
der at a point immediately succeeding the
commutator- brush as and for the purpose set

- forth.

o. The eombnmtlon with a dynmno electric-

ments will pass its brushes immediately after
the corresponding spaces of the maln commu-

tator pass its brushes, and magnets placed In

proximity to the accessory commutator, as
and for the purpose described.

4. Thecombination, with the contact points
or surfaces in an electric switch or commuta-
tor, of suitable means for producing a mag-
netic field in proximity thereto, which field -
shall act Dby its attractive or r epu]sw_e influ-
ence to diffuse or displace any electric arc or
current that may pass or tend to pass at the
instant of break or commutation.

Signed at New Britain, in the county of -

Hartford and State of Conneetlcut this 23d g0
ﬂ"by of April, A. D. 1883.

LLIHU THOWISON

Witnesses:
Ii. WILBUR RICE,
G. . EMMONS.
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