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- which current is conducted to a movable ele-
ment through the a,ﬂ*eney of brush and e =01-_
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(No model.>

To all whonv 7t may conceris

Beit known that I, THOMAS DUNCAN, a citi-
zen of the United Stetes residing at Chleabo
in the county of Cook and State of Illinois,
have invented a certain new and useful Tm-
provement in Electric Meters, (Case No. 326,)

0of which the following is efull clear, concise,
~and exact deseuptlon reference bemo had to

the accompanying drawings, fmmmﬂ' a part
of this specification.

My invention relates to motor-meters, and
particularly to that class of motor-meters in

lector ter mmele

My invention is par ticulmly applicable to

those forms of motor-meters in which the ar-

mature-winding is adapted for inclusion in

bridge between the supply-mains, current be-

ing eonveyed to the armature h} means of a

commutator and commutator-brushes., In

meters of this class injurious sparking {re-

- quently oceurs between the commutator and
- eommutator-brushes, which in time will im-
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-quently to such an extent as to

jurious Spa.rklﬂﬂ‘ at the commutator,

~where machinery is running

pair the delicacy of the instruments, fre-
prevent them
from operating on small loads.

Myinvention hasforitsobject the pr ovision
of an improved form of meter of the class de-
scribed adapted for the measurement of al-
ternating or direct current in which this ob-

jectionable sparking is eliminated, and by

means of my invention commutated motor-

-meters may be constracted which will be free

of objections heretofore existing in meters of
this class.
tofore existing were due mainly to this in-
which
might have several causes, as the pleeenee of
dust upon the commutator and the vibration

of the meter when located in plaees where 1t

will be subject to vibration, as in buildings
, ordue to heavy

traffic in the newhbmhood The dust and
the vibration cause the brushes to break con-
tact with the commutator-segments, causing
small ares where the ruptures in contact oc-
cur, as is well understood. These minute

~ares when frequently occurring soon cause
50

roughness in the surfaces of the commutator

The objectionable features here-

and the 1)1 ushes it {r equently happemnw that

the line of eontaet of the brushes with the
| ecommutator will become so rough that the

meter will not operate on small loeds due to
increase in friction. *

Meters are frequently subjected to stueh a

55

severe degree of vibration in certain locali-

ties as to make the use of commutated meters

insuchlocalitiesalmostimpracticable. More-
over, the brushes and commutators of com-
mutated meters as heretofore construeted
frequently require cleaning and repolishing.

6o

In accordance with my invention I provide

a by-path serving when a brush breaks con-
tact with a commutator-segment to prevent
the formation of sparks. I include capacity
in this by-path for the paurpose of receiving
the induective discharge occasioned upon the
break. In the plefemed embodiment of my

Invention I employ in connection with com-

mutated motor-meters a supplemental pair
of brushes having contact with the same
segments of the commutator with which the

main brushes have contact, thissuapplemental

pair of brushes constituting the terminals of

-by-paths or shunt-circuits about the main
‘brushes.

I preferably include a condenser
in -circuit with each supplemental contact-
brush, there thus being twocondensers in the
shunts or by-paths about the main brushes,
the commutator being disposed between the
said condensers. Inorder topreventthe sup-
plemental brushes from being removed from
contact with the eommutatm I preferably
form the same conmdembly narrower than
the main brushes and increase the tension

70
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of the supplemental brushes upon the com-

mutator to' maintain firm contact between
the commutator and the said supplemental
brushes, so that the supplemental brushes
will not readily be removed from the commu-
tator due to the mefer’s vibration or other
cause.

I will explain my invention more particu-
larly by reference to the accompanying draw-
ings, illustrating one embodiment thereof, in
which—

Figure 1 is a view in elevation, with the
ield-coil shown in seetion, of a meter con-
Stlueted in accordance with my invention,
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the circuit connections thereof being indi-
cated diagrammatically. IFig.2isa diagram-
matie view of the meter, showing its cireuit
connections.

Like parts are indicated by similar charac-
ters of reference in the views.

A source of current 1, which may furnish
either alternating or direct current, is shown

in Ifig. 1 as supplying current to translating |

devices 2.

In Kig. 2 & source of current 1 furnishes
alternating current to the translating devices
2.  An armature 3, composed of coils of fine
wire, is mounted upon the rotating spindle 4,
a series winding, in thisinstance divided into
two coils 5 5, being included in series with
one of the main conductors extending from
the source of current to the translating de-
vices. These coils may be located upon op-
posite sides of the spindle 4, as shown, the
armature projecting within the interior of
the said coils. Said series winding is thus
included in series with the translating de-
vices and sets up a magnetic field that is pro-
portional to the current strength. The coils
of the armature 3 are connected with the
segments of the commutator 6 in the usual
way, the main commutator-brushes 7 serving
to include the armature in a bridge between
the main leads extending from the generator.
The armature and field codperate to elfect
measurement of the power in the work-cir-
cuit; but I do not wish to be limited to the
application of my invention to wattmeters.
I preferably also include in series with the
armature the non-inductive resistance 8. A
second or supplemental pair of brashes 9 9
Is provided, these brushes being preferably
of less width and lighter than the main
brushes,thesupplemental brushes thereby be-
ing more elastie, so that they may be pressed
firmly enough upon the commutator to pre-
vent their being affected by vibration or dust.
Kach brush 9 includes in its ecireuit connec-
tion 10 a condenser 11. The relative dispo-
sition of the main and supplemental brushes
1s preferably such that the brushes upon each
side of the commutator simultaneously en-
gage the same commutator-segment. The
condensers and the supplemental brushes are
practically out of circuit when the main

‘brushes are in contact with the commutator,

since the only electromotive force to which
they are subjected is the ohmic or C R drop
through the armature or between the main
brushes. If one of the brushes 7 is raised

from the commutator, the brush supplement-

ing the said main brush and the condenser
connected with the supplemental brush are
instantly brought into cireuit to receive the
inductive discharge. Thus each main brush
has its own condenser and condenser-brush,
as one brush usually only leaves the commau-
tatoratatime. Ipreferably adjusteach con-

denser to neutralize the self-induetion in the
armature-circeuit.

In Ifig. 2 I have shown more clearly and |

693,678

diagrammatically how each main brush and
1ts supplemental brush are in engagement
with the same commutator-segiment. Since
the self-induetion in the armatures of differ-
ont meters varies, 1 have found that it is bet-
ter practice to make the condensers for the
different meters alike, giving them a little
more capacity than is absolutely required for
the proper operation of any of the metersand
then neutralizing a portion of the capacity,

‘which may be acecomplished by means of an

adjustingself-induction coil 12 in circuit with
cach condenser, the inductance being adjust-
ed until the sparking ceases. Dy this ar-
rangement I am enabled to effect the adjust-
ment off the meter speedily. |

I have provided a disk 13 upon the lower
end of the armature-shaft and have induct-

‘1vely associated therewith two permanent

magnets 14 14, the disk and magnets codper-
ating to retard the rotation of the armature.

While I have herein shown and particu-
larly described one embodiment of my inven-
tion, it 1s obvious that other embodiments

thereof may be devised without departing

from the spiritof the invention, and I do not,
therefore, wish to be limited to the precisc
apparatus herein shown and particularly de-
scribded; but,

Having ihus described my invention, I

- clalm as new and desire to secure by Letters

Patent— |

1. Thecombination with a commutated mo-
tor-meter, of a by-path for the commutator of
themeter which includes capacity,and adjust-
ing inductance to partially neutralize the ca-
pacity, substantially as deseribed.

2. 1hecombination with a motor-meter pro-
vided with collector and brush terminals for

conveying currvent to the revoluble member

ol the meter, of a by-path for said terminals
including capacity, and adjustinginductance
to partially neutralize the capacity, substan-
tially as described. |

3. Thecombination with acommutated mo-
tor-meter including a main brush for contaect
with the commutator, of a brush supplement-
ing the main brush and included in a by-path
about the same, said by-path including ca-
pacity, and adjusting induciance to partially
neutralize the capacity, substantially as de-
seribed.

4. Inasystem of electrical distribution, the
combination with a source of current-supply-
ing translating devices, of a motor-meter hav-
ing a revoluble armature included between
the main conductors, &2 commutator for the
armature, main commutator-brushes for en-
gaging the commutator and stpplying cur-
rent to the armature, supplemental commu-
tator-brushes also engaging the commutator
and including capacity in circuit therewith,
and adjusting inductance to partially neu-
tralize the capacity, substantially as de-
scribed.

5. Inasystem of electrical distribution, the
combination with a source of curren t-supply-
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ing translating devices, of a motor-meter hav-
ing a revoluble armature included between

the main conductors, a commutator for the

armature, main commutator-brushes for en-
gaging the commutator and supplying car-
rent to the armature, supplemental commu-

tator-brushes also engaging the commutator,

10

each-supplemental brush being included in a
by-path about a main brush, and two con-
densers one in circuit with each supplemental
brush, adjusting induetance being included

~1n circuit with each condenser to partially

L3
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neutralize the capacity, substantially a8 de-
seribed.

6. Inasystem of electnedldlstrlbutlon the |

combination with a source of current- supply-
Iing translating devices, of a motor-meter hav-
ing a revoluble armature included between
the main conductors, a commutator for the
armature, main commutator-brushes for en-
gaging the commutator and supplying cur-
rent to the armature, supplemental commus-

tator-brashes also engaging the commutator,
each supplemental b1 ush bemﬂ' included in a'_

by-path about a main brush, “and two con-
densers,oneincircuit with each supplemental
brush, each main commutator-brush and the
brush supplementing the same simultane-
ously engaging the same commutator-seg-
ment, adjusting inductance beingincluded in

circult with each condenser to partially neu-

tralize the canamty de-
scribed. |

7. The COIllblIildth!] W 1t11 a 00111 I ntated N 0-
tor-meter, provided with two main brushes
for engagement with the commutator, of two
add1t10nal brushes each buppiementuw a
main brush and included in a by-path, hav-
ing capacity, about the same, said by-path
also including ad,]ustmﬂ' mduotance snbstan-
tially as desembed

8. Thecombination with a comm utated mo-

substantially as

tor-meter including a maiz brush for contact
with the commutatm of a brush supplement-
ing the main brush and engaging the same

commutator thesaid brushes being connected
at their free ends through canamty, substan-
tially as described. |
9. Thecombination with a commutated mo-
tor-meter provided with two main brushesen-
gaging the same commutator, of two addi-

bional brushes, each Supplementmg & main
brush, each main brush being united at its |

=l
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free-end with the free end of its supplemental
brush throun*h eapamty, substantially as de-
scribed.

10. The combmatlon with a commutated
motor - meter, of main and supplemental
brushes thelefor the latter bearing with

greater pressure upon the commutator than

the former, capacity being included in circuit

with said main and supplemental br ushes

substantially as described.

11. The combination with a commutated
motor-meter, of main brushes for conveying
current thereto supplemental brushes bear-
ing with greater pressure, upon the same
commutator, than the main brushes, each
main brush and its supplemental brush en-
gaging the same segment of the commutator
and a condenser connected directly between
each main brush and its sapplemental brush,
substantially as desecribed.

12. The combination with a commutated
motor-meter, of main brushes for conveying
current thereto supplemental brushes bem-
ing with ﬂ'teater pressure, upon the same
commutatm than the main brushes, and a
condenser conneeted directly between each
main brush and its supplemental brush, sub-

stantially as described.

13. The combination Wlbh a commutated
motor-meter, of a wide main brush serving in
part to convey current to the meter, and a
supplemental brush of smaller width than the

| main brush and bearing with greater pres-

sureupon the commutator , capacity beingin-

claded 1n circuit with smd maln and supple-

mental brushes, substantially as described.

4, The comb_matlon with a commutated

motor- meter, of a wide main brush serving in
part to convey current to the meter, and a
supplemental brush of smaller width than the
main brush and bearing with greater pres-
sure upon the commutator, capacity being in-
cluded in circuit with said main and supnle—

mental brushes, said main and supplemental

brushes engaging the same segment of the
commutator, substantially as descmbed

In witness whereof Thereunto subseribe my:

name this 20th day of December, A. D. 1899.

THOMAS DUNCAN
Witnesses: |
WILLIAM F. MEYER,
JAMES W. DALTON.
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