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UNITED STATES PATENT OFFICE.

JOHUN F. KELLY,

OF PITTSFIELD, MASSACHUSETTS.

COMMUTATOR-METER.

SPECIFICATION fbfming part of Letters Patent No., 720,152, dated February 10, 1803.

Epplication filed October 19, 1801, Serial No. 79,227.

(No model))

To all whom it may concern:
Be it known that I, JouN F. KELLY a citi-

‘zen of the United States residingat P]Ltsﬁeld

county of Berkshire, %ate of Massaehusetts
have invented certain new and useful Im-
provements in Commutator-Meters, of which
the following 1s a full, clear and exact de-
seription.

Myinventionrelates to eleotl 1¢c meters; and |

has for its object to produce -a comw mutator—

meter which shall be practically devoid of

sparking or burning at the commutator and

" in which the commutator- -segments are kepft

15

clean and bright, thus doing away with the
most; troublesome dlfﬁcultles of such meters.
Thefollowingis a descriptionof a meter em-

- bodying my mventwn reference being had

20
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the line X X of the eommutator and brush in
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to the aceompaﬂymg drawin gs, in whmh-——
Figure 1 is a front elev&tlon 0of the work-
ing parts of the same. Fig. 2 is a plan view
of the same with certain parts removed. FKig.
3 is a diagram of the circuits. Fig. 4 is a

Figs. 5 and 6 are views on

two positions, and Fig. '7 18 a samllar view of
a modification.

Referring more parmcular]y to the draw-
ings, A is the base from which rises the frame-
work B, in which is journaled the shaft C,
carrying the revolving armature D and the

conducting portion E which, with the sur-

rounding magnets F, 00‘181}11311136 a magnetic
The armature D is in. a
shunt-clremt across the mains 1 2 and is in
series with a resistance G. The armature, as
shown, has four coils H H H H, which are
connected at one end to the posts LIIIof
the polygonal commutator J, on which bears

the brush K. The other ends of said coils
are connected to the collecting-ring L, on

which bears the brush M. The brushes K

and M are insulated from each other.at S

and are respectively connected to the terml-
nals 3 4.

N N are two coils in series with the work-
circuit and serving to produce a field vary-
ing with the energy consumed in the trans-
]atmﬂ' devices, the armature and field uoﬂs
bemﬂ' without iron cores.

The four coils H H H I constltute two

pairs dlsplaeed at ninety degrees, those of l

l

‘a8 the first member was when in circuit.

each pair covering the same portion of the
armature and being so arranged that a rota-
tion of one hundred and eighty degrees brings
one into the placeof the other. Thebrush K
bearing upon the commutator-posts I, makes
electric contact with at least one coil at all
times. As the armafure rotates the coils of
each pair are alternately broughtintoservice,
or, in other words, a rotation of one hundred

and eighty degrees will bring in the opposite

member of a pair and in the samme direction

A
rotation of ninety degrees will -bring in one
of the members of the other pair. In pass-
ing from one coil to another the brush K will
for. an.instant rest on two of the commuta-
tor-posts, thus throwing in circuit one coil of
each pair. This, though it reduces the re-
sistance of the armatu re, does not materiaily
effect the current-flow therein, since the very
large resistance G absorbs the greater part of

--the electromotive force impressed on the ar-
‘mature-circuit.

It follows that since there is
a closed circuit through both coilsthe opening
of the cireunit through one by the movement

-of the commutator produces verylittle spark-

ing. Furthermore, the outgoing coil is ar-
ranged to have more counter electromotive
forece than the incoming coil, which fact causes
the bulk of the carrent to take the new path
and substantially shuts out the current from
the outgoing coil before the break occurs.
This is aecomphshed by adjusting the brush
K so that the outgoing coil is in a stronger

field than the incoming coil at the time of

open - circuiting. In practice I arrange the
brush so that the outgoing coil is open-cir-
cuited when 1t is a trifle less than forty-five
degrees away from the line joining the centers

of the field-coils, sach position being that

shown in Fig. 3. ThlS together with the par-
alleling of the incoming and outgoing coils,
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does away with substantml]y all sparking at

the commutator. The commutator.is, how-
ever, in addition kept dry and clean and free
from oxid by the wiping -action of the brush
K over the rounded surface of the posts I I
I 1. The use of posts for commutator-seg-

‘ments gives the commutator a polygon&l
shape, which results in a more thorough wip-
ing and cleansing of the parts.

There will
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therefore be practically no change 1n friction, | main forming a shunt-circuit, and a field-coil

nor will other disturbing causes arise at the
commutator.

In the modification shown in Fig. 7 both
brushes K and M bear upon the commutator
and act in the same way as above deseribed
to pamllel the circuits, so as to render the
outgoing coil practleally devoid of current at
the tlme of breaking, while doubly cleaning
the commutator-posts by wiping action.

While T have shown four coils,
tion is not limited to such number, as I may
have more or fewer coils and posts and still
preserve the advantages of paralleling two
coils before breaking one and obtammﬂ' the
wiping action of the brushes.

What I claim 18—

1. In a meter, the combmatlon of a field-
energizing coil in series with the mains car-
rying the current to be measured, an arma-
tare having a plurality of armature-coils with
separate terminals and located in a shunt to
said mains, a commutator having less than
six segements, the segments being at the angles
of a polygon and having their contact-sur-
faces separated from each other by spaces
several times as great as the width of each
segment, each segment being connected to
but one armatme coil terminal and a brush
wiping over the angles formed by smd seg-
ments.

2. In a meter, a commutator having its ex-
terior in the shape of a polygon, the segments
being at the angles thereof and the separa-
tions between the segments on the sides of
said polygon, rotating conductors each hav-
ing one terminal connected to one of said
5eﬂ‘ments, their other terminals being con-
nected in a common joint and to one of the
mains, a brush wiping over the angles formed
by the segments and connected to the other

Iy inven-

in geries Wlth the translating dewces to which
the current is supplied.

3. In a meter, a commutator having its ex-
terior in the shape of a polygon, the segments
being at the angles thereof and the separa-
tlons between the segments on the sides of
said polygon, rotatmg conductors each hav-
ing one terminal connected to one of said
segments, their other terminals being con-
nected in a common joint and to one of the
mains, a brush wiping over the angles formed
by the segments and connected to the other
main formmg a, shunt-circuit, a resistance in

said shunt-circuit, and a ﬁeld coil in series

| with the translatin o devices to which the cur-

rent is supplied.

4. In a meterthecombination of series field-
coils, and a shunt-armature, said armature
havmn' a plurality of rotating colls, means for
successwel} open-circuiting said coils and
for econnecting an incoming coil in parallel
with the outgoing coil prior to open-cireuiting
the same, said outgoing coil having a hlgher
counter eleetmmomve force than the incom-

1ing coil.

5. Inameterthe combination of series field-
coils, and a shunt-armature, said armature
having a plurality of rotating coils, means for
suceesswely open-circuiting said coils and
for connecting an incoming coil in parallel
with the outgoing coil prior to open- -cireuiting
the same, said outgoing eoil having a hln'her
counter electromotwe force than the incom-
ing coil, and a high resistance in series with
said armature.

JOHN F. KELLY.

Witnesses:
I.. VREELAND,
II. 3. BROWNELL.
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