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10 all whom tt may concern:

Be 1t known that I, Roger S. WHiTE, a
citizen of the United States, residing at Phil-
adelphia, county of P]:uladelphla, “State of
Pennsylvania, have invented certain new and
useful Improvements in Commutators,
which the following is a specification.

My invention relates to new and useful im-
provements in the construction of commu-
tators and of roller-collectors for electric-mo-
tor meters, and 1s especially adapted to those

having an armature mounted on a horizontal

shatt supported by roller-bearings which aiso
cooperate with the commutator and act as
current-collectors. Heretofore 1n motors of
this type commutators have been used hav-
ing the usual straight-edge segment, render-
ing 1t necessary to make the gaps or air-

‘spaces between the segments as small as pos-

sible, as each gap, forming, 1n efiect, a flat-
tened surface, breaks the continuity of the
true circular path of contact on the commu-

tator-surface of the roller-bearings and al-

lows the armature to ‘““settle’’ a minute dis-
tance as each gap passes aroll. Thisis more
particularly noticeable with a very small
load and mtroduces an error which, while al-
most negligible when a very light armature
1s employed and when the commutator-seg-
ments are very near together, becomes se-
rious when an armature of heavier construc-
tion is used, as 1n wattmeters or large-capac-
1ty instruments, and when higher differences
of potential between adjoining segments hav-
ing an increased air-gap 1s desired. Now 1n
order to eliminate this source of error I em-
ploy a . new and improved commutator and

roll by means of which I secure and maintain

an even, true, and constant condition of con-
tact of commutator and collecting device. 1
provide two pairs of rollers on which the com-
mutator of the meter-motor bears, each pair
being connected to one side of the line and
t&kmﬂ' the place of a single brush, and 1 so
construct the parts that one roller of each

pair 1s shghtly ahead of the other roller of

that pair relatively to the segments of the
commutator. I accomplish this by mount-

ing the two rollers of each pair on the same

Sh&ft and forming the commutator-segments
so that they extend around the cyhndrlcal
surface of the commutator enough to make
each segment overlap the next. For this

purpose the segments may be curved helically 1 segment.

-

of |

throughout their length, or, as I prefer to
make them, one-half of each segment may be

slightly mn advance of 1t on the surface of the
commutator. As thusconstructed the com-
mutatorrests on the two pairs of rollers which
constitute the antifriction-bearing for one
end of the shatt, the two rollers of each pair

ofset relatively to the other half so as to be
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bemg of the Same size .and mounted to en-

oa0e “the commutator on opposite sides of the
off set in the segments. It segments-are used
which are curved thr ouﬂhout their length,

the rollers of each pair are mounted a suffi-

cient distance apart to have the same eflect.
It will thus be seen that one roller of each
pair 18 slightly in advance of the other roller
of that pair relatively to the commutator-
segments, and I so arrange the parts that

t]zus a,dvance 1s sufficient to bring one roler
into contact with a segment as the commu-

tatoris turned on 1ts axis just before the other
roller of that pair breaks contact with the ad-
jacent segment.
pair are electrically connected, a coil of the
armature is thus short-circuited momenta,rlly
when the current therein is reversed. ' Also

the sligcht drop or lateral movement of the
shaft and armature when a segment leaves
‘the roller 1s prevented, as one roller of each

pair is always in engagement with a segment,
and thus supportmcr the shaft in proper po-
sition. ‘Moreover, there are two paths for
the current entermg and leaving the com-
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As the two rollers of each
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mutator, thus affording better electrical con-

nections to the coils of the armature.

The features of novelty of my invention
will be de
claims.

The details of construction and the mode

mtely mdlcated in the &ppended

Q0

of operation will be better understood by ref-

erence to the accompanying drawings, which
show one embodiment of my invention.

In the accompanying drawings, Figure 1 is
an end view of a commutator embodylnn' my
invention.
same, showing a single commutator and set
of rolls.
fication.

5 shows the 1nsu-

Fig.

its own set of rolls. Fig.
lating body or spool of a commut&tor
6 is an end view of the same.
view of the preferred shape of commutator-

95

Fig. 2 is a side elevation of the -
10C
Fig. 31s an end view of a modi-
Flg 4 1s a side elevation of the:
same, showing two commutators each with

'IOS
Fig. 718 a-

Fig. 8 is an end view of the same,



Fig. 9-1s an  end view of the same bent to the
desired curvature. ¥ig. 10 shows the as-
sembled commutator. Fig. 11 is an end
view thereof.

roll in proximity to the commutator.
13, 14,
forms of segments, and Fig. 16 shows a roll
‘in ‘which the contact portions are msula,ted
from the shaft.

Let 1 represent the armature-shaft of the

HKigs.

motor-meter, preferably supported in a hori-

zontal position' either on a conical bearing 2
at one end and a roller-commutator 3 at the
other, as -shown 1n Fig. 2, or on rnller—c'om—
mutators at both ends, as shown 1n Iig. 4.
The preferred shape of commutetor—segment
1s shown 1n Figs. 2, 4, 7, and 10, where the
Fortlon a b of one edge of the Segment 4 over-
aps a slight distance beyond the theoretical
line of commutation X Y, while the remain-
Ing portion ¢ d of the same edge does not ex-
tend to said lne.
‘segment is similarly stepped, the portion e f,
- corresponding to and pe,rellel with the por-
tion a b, stopping short of the line of com-
'mutetlon X" X', while the portion g A, corre-
sponding to and parallel with the portlon
c d overlaps said line by the same amount as
uportlon a b overlaps the line X Y. It is
really necessary that these edges a 0, g A
should extend only to the theoretical line of
commutation; but by overlapping them a,
little less eccureejr 1S I‘B%[lllSlte in shaping the
segments and in assembling the commutator.
The segments are preferably punched
from sheet metal and are then curved, as
shown 1 Fig. 9, to fit the periphery of 'the
body or spool 5 of insulation.
the spools have equispaced notches 6 to re-
‘ceive tongues 7 on the segments, which are
then clamped in place by rings 8.
- The rolls which support the committator
~and serve to convey current to the armature

each comprise two parallel metal disks 9 9"

of the same diameter mounted on a shaft 10.

Ordinarily both disks support the commuta-

tor, beingsoarranged that theedgesa b, efpass

over one disk and the portions ¢ d, ¢ ' over

the other. Suppose the commuta,tor shown
i Fig. 10 to be rotating. It 1s evident that
when the gaps adjoining the edges ¢ d, g &

 pass the disk 9’ the other disk 9 alone sup-

- ports the commutator, and when in turn the

gaps adjoining the edges a b, e f reach the

5 disk 9 the commutator will be supported by
- the disk 9’ only. In each instance the sup-

porting-disk will engage a cylindrical portion

of a segment, so that there will be no jolt as
- the gaps ptiss the other disk.

It 1s obvious that many other shapes of
commutator-segment may be used. Thus
1in Flg 13 there are two steps, in Fig. 14 a

plurality of small steps having square edges,
“and 1In 1g 15 a plurality of V-sha,ped steps

Fig. 12 shows a double-disk

and 15 illustrate various modified

The opposite edge of said

The heads of

A—
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“With seg‘ments of such sha,pes the number 6 5

and relative position of the disks must be

modified to correspond. Indeed, with Figs.
14 and 15 a cylindrical roller extendlng the

full length of the commutator may be used.
1t 1s obvious, also, that flat brushes may be
used in eon]unctlon with my 1mproved
meter-commutator with: marked advantage.
In the case of brush and commutator con-

tact as in ordinary use it is found that it con-
stitutes by far the largest friction factor in
meters, especially marked as a gap 1S passing
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a, brnsh for the receding edge of one segment

allows the brush in contact with it to ‘“drop”

until the approaching edge -of the next seg-
ment comes in contact with and raises it to its
In doing this, however, it -
not only lifts the brush agemst the force of

1ts

normal position.

‘spring,”’ but i1t does so with its more or
less sharp cutting edge, which acts like a
scraper on the surface ef the brush. ...

By using my improved meter-commutator
with a flat brush sufficiently wide to bridge
one or more ot the transverse gaps (or trans-
verse portion of the air-gaps) the. brush will
be held and supported in a normal constant

position and . the contact friction will. not
~only be reduced, but maintained at a min-

Imum.

The armature-shaft may heve‘more than .

one armature, and they may be arranged.in
sevéeral different ways and connected up in

different electrical circuits, as will be ap-

parent to any one skilled in ‘the art. If it is

desired to use an insulated roller-bearing, ..
‘the disks may be insulated from the shaft by

an immsulating-sleeve 11, as shown in. Kig. 16.
1 What I claim. as neW and desire to secure

by Letters Patent of the United States 18—
1 An electrical instrument comprising an

armature-shaft, a commutator having over-

lapping segments carried thereby, and pairs
of current-carrying rollers. supportmg sald
commutator. .

2. In an electrical instrument, a shaft, an
armature and commutator carried thereby,
and two pairs of coaxial rollers on which said
commutator bears, said commutator being so

construeted and errencred that one roller of

each pair 1s 1n advance of the other of that
pair relatively to the segments of the com-
mutator. |

3. An electrical instrument comprlsmg a,
shaft and armature, a commutator having
over]eppmg segments carried by said shaft,
and' a pair of current-carrying rollers -ar-
ranged so that one of the rollers passes the
oap between adjacent segments before the
other roller.

4. In an electrical instrument, shaft, an

-armature and commutator ca,rrled thereby,

and pairs of concentric rollers on which said
commutator bears, said commutator and

rollers being errenged to short-circuit coﬂs of
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the armature successively and to prevent jar-
ring of the shaft as the segments of the com-
mutator leave the rollers. |

5. In an electrical instrument, a shaft, an
armature carried thereby, a commutator on
sald shaft having segments which overlap
longitudinally of the commutator, and cur-

rent-carrying bearing-rollers for supporting

sald commutator.

6. In an electrical instrument, a shaft, an
armature carried thereby, a commutator on
sald shaft, a portion of each segment of the
commutator being 1n advance of the re-
mainder of the segment circumferentially of
the commutator, and current-carrying bear-
ing-rollers for supporting said commutator.

7. In an electrical instrument, a shaft, an
armature and commutator carried thereby,

~each segment of said commutator having an

offset therein advancing a part of the seg-
ment ahead of the remainder circumferen-
tially of the commutator, and a pair of roll-
ers mounted to make electrical contact with
and support the segments of the commutator
on opposite sides of said offsets.

8. In an electrical instrument, a shaft, an

8

armature and commutator carried thereby,

each segment of said commutator having an

offset therein advancing a part of the seg-
ment ahead of the remainder circumferen-
tially of the commutator, and two pairs of
rollers on which the commutator bears, the
rollers of each pair being arranged to contact
with the several segments of the commutator
on opposite sides of the offsets.

9. In an electrical instrument, a shaft, an
armature and commutator carried thereby,
each segment of said commutator having an
offset therein advancing a part of the seg-
ment ahead of the remainder circumferen-
tially of the commutator, and two pairs of

40

rollers on which said commutator bears, the

rollers of each pair being electrically con-
nected and arranged to contact with the
commutator-segments on opposite sides of
sald offsets.
~ In witness whereof I have hereunto set my
hand this 11th day of October, 1902.
- ROGER S. WHITE. [n.s/]

Witnesses: '

EpMUuND JONES,

A. STANLEY PETERSON.
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