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This invention relates to short circuiting
switches for repulsion motors, for short cir-
cuiting the commutator bars of a motor when
the armature thereof has obtained a prede-
termined speed of rotation; the purpose be-
ing to attain the starting advantages of a
series motor when the rotation of the arma-
ture is commenced. and to attain the advan-
tages of the running conditions of a squirrel
cage motor after the armature is rotating
at high speed.

The main object of this invention -is to
provide improved means for short circuiting
the bars of a commutator which is so con-
strueted as to derive the mechanical advan-
tages of the inclined plane or wedge in fore-
ing the short circuiting means firmly against
the commutator bars. ‘

A further object is the provision of an
improved form of expansible contact mem-
ber, the elements of which move in‘ unison
and are positively guided during such move-
ment by centrifugal actuating mechanism for
cauging simultaneous short circuiting of all
the bars of the commutator.

In the accompanying drawings, I have il-

dustrated a specific embodiment of my inven-

tion in which :—

Figure 1 is an outer end elevation of a
short circuiting switch designed for small
motors. -

Fig. 2 1s a side elevation of the same show-
ing a fragmentary section of a rotor shaft
and commutator upon which the switch is

5 mounted.

Fig. 8 is a section taken on the line 8—3
of Fig. 2. ‘

Fig. 4 is a fragmentary section taken on
the Iine 4—4 of Fig. 1, and

Fig. 5 is a detail of one of the contact ele-

ments.

In the form shown, a supporting dise 11
is rigidly mounted on the outer end of a
collar 10 which is of reduced diameter. The
dise 11 is confined between a shoulder 12 on
the.collar and the burred-over outer extrem-
ity 13 thereof ag shown in Fig. 4. The collar
10 is mounted on the rotor shaft 14 adjacent
to one end of the commutator and is held
in position against a split ring 15 seated in
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a peripheral groove 16 in the shaft, by a
helical spring 17 which bears between the
end of the collar 10 and the adjacent end of
the commutator. :

The supporting disc 11 is provided with 55
spaced apertures 18 through which pins 19
extend.  The intermediate portions of the
pins 19 are larger in diameter than the end
portions thereof and the apertures 18 are
of sufficient size to-allow free sidewise move- 60
ment of the pins 19 within the required
range.

A dog or lever 20 is rigidly secured at its
intermediate portion to the outer end of each
of the pins 19 and the dogs 20 are each piv- 65
otally attached by a rivet 21 to the dise 11
at one side of the respective aperture 18.
The free ends of the dogs 20 are weighted
and thus when the disc 11 rotates with the
shaft 14 these ends tend to swing outwardly. 70

Anexpansible ring comprising arcuate con-
tact sectors or segments 22 is mounted con-
centric with the collar 10 in spaced relation
to the disc 11 on the inner side thereof in
an end recess 23 formed in the end of the 75
commutator 24. The commutator bars 25
are undercut and exposed at the inner pe-
riphery of the recess 23. = In the form shown
there are four contact segments 22 arranged
in overlapped relation with diametrically so
opposite segments disposed substantially in
the same plane. Fach segment is provided
at its extremities with cam slots 28 through
which the inner end portions of the pins 19
extend. A head 26 on the inner extremity 85
of each pin 19 serves to slidably secure the
contact segments 22 together in the form of
an expansible ring. A resilient member 27,
preferably comprising a resilient endless
spring band is extended around all of the 90
pins 19 between the disc 11 and the expan-
sible ring for normally urging the pins and
‘the contact segments inwardly to contract the
ring.

When the shaft 14 rotates at a predeter- 95
mined rate of speed depending upon the ten-
sion of the spring 27 and the weight of the
dogs 20, the latter swing outwardly. The
swinging of the dogs 20 cause an outward
moveient of the pins 19 to which they are 100
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secured.  The pins 19 Lear against the in-
clined edges 29 of the slots 28 in the contact
scgments, exerting a wedging action which
causes the contact segments to be urged out-
wardly and the peripheries thercot to be
firmly pressed against the commutator bars
25 at the inner periphery of the recess 23.
The mechanical advantage derived from the
wedging action of the pins and cam slots 24
serves to hold the expansible ring firmly
against the bars 25, making an effective elec-
trical connection therewith and completely
short circuiting them,

The seoments 22 move bodily outwardly,
the curvatur e of the peripheries of the contact
segments confoirms with the curvature of the
inner periphery of the recess 23 of the com-
mutator and the pins 19 positively guide the
segments in their outward movmment so as to
cause all of the segments to move siraul-
taneously. This uranocment restilts in the

simultaneous engagement of all of the com-
mutator bars by the periphery of the expan-
sible ring. Asa result all of the commutator
bars are sho't circuited at ouce, thus aveid-
ing unbalanced electric strains in the wind-
ings and avoiding having the contacting sur-
face on the commutator sub]act'\d to sudden
impact by a small area of the expansible
ring.

Although but one specific embodiment of
this invention hag been herein shown and
described, it is to be understood that numer-
ous details of the construction shown may be
alteved or omitted without departing from
the spirit of this invention as defined by the
following claims,

T claim:

1. A short circuiting switch for repulsion
motors comprising a suppmtmo member, an
expansible contact member mounted on said
supporting member and comprising a series
of ségments, and means on said supporting
member operatively connected with said ex-
pansible contact member for camming the

segments thereof radially to xp‘mded posi-

tion.

2. A short circuiting switch comprising a
supporting member mounted on a rotor shaft
an expansible ring mounted on said dise com-
prising arcuate contact segments, connecting
means extending through siots in adjacent

segments for pomtwe?y guiding the expan-
sion and contraction of said ring, and actuat-
ing mechanisim secured to sald connecting
means for expanding said ring when said
rotor shaft rotatesat a pr edetermined speed.

3. In a short circuiting switch for repul-
sion motors, a commutator having an under-
cut recess in one end, a supportlnfr member
mounted on the rotor shaft of said motor,
an expansible ring comprising movable seg-
ments having arcuate peripheries suppmted
by said supporting member, inclined sur-
faces on said segments, dogs pivoted on said
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supporting member, having a weighted free

extremity for causing an outwardly swing-

ing movement thereot when said shatft is ro-

tated, and means on said dogs operatively

engaged with the inclined Smi’ac"s of said

swmen s for wedging the same against the
nier Pel 11)1‘31 ies Of said recess.

4. Ina device of the class described, a rotor
c‘omprising a shaft and a commutator hav-
ing an undercut recess in one end, commuta-
tor bars in said commutator exposed at the
inner periphery of said recess, supporting
means mounted on said shaft, an expansible
member mounted on said suppmtlno' means
comprising relatively movable segments, and
actuating mechanism slld‘lbly connected Wlth
said 5eomeﬂn for wedging the same outward-
lyin radial dir ections, and firmly against the
commutator bars at the inner periphery of
said recess.

5. In a device of the class described, a ro-
tor comprising a shaft and a commutator
having an Uﬂd“l(}llu recess in one end, commu-
tator bars in said commutator e\posed at the
inner periphery of said recess, supporting
means mounted on said shaft, an expansible
ring mounted on said suppovtmfr member po-
sitioned within said recess comprising arcu-
ate segments, inclined surfaces on said seg-
ments, and actuating means on said suppoxt-
ing member comprising pins engaged with

said inclined surfaces for vedﬂlno Said seg-
ments outwardly in radial dir ections and en-

gaging the periphery of said expansible ring
ﬁrmly against the inner periphery of said
recess to short circuit said commutator bars.

6. In a device of the class described, a ro-
tor comprising a shaft and a commutator
hamng an undercut recess in one end, com-
mutator bars in said commutator e\posed at
the inner periphery of said recess, support-
ing means mounted on said shaft, an expans-
ible ring mounted on said supporting mem-
ber posmoned within said recess compris-
ing arcuate segments, the adjacent ends of
said segments being overlapped and pro-
vided wnh registering inclined slots, levers
pivoted on said suppoztlno‘ members, and a
pin on each lever engaged in'a pair of regis-
tering slots of said seoments for snnultam
eously camming all of s‘ud sections outward-
ly in radial directions against the commu-
tator bars at the inner periphery of said re-
cess. : ,

7. In a device of the class described, a ro-
tor comprising a shaft and a commutator
having an undercut recess in one end, com-
mutator bars in said commutator exposed at
the inner periphery of said recess, supporting
means mounted on said shaft, an expansible
member mounted on said SprOItan means
comprising movable contact segments, and a
centrifugal actuating mechanism mounted
on said supporting members for urging said
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contact segments outwardly in radial direct-
tions while positively guiding the movement
thereof to cause the periphery of the expans-
ible member to engage all the commutator
bars simultaneously.

Signed at Wausau, this 25th day of June,

1928.
ROY O. GILBURG.



