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To all whonmy Tt may COnRCer: -
Be it known that I, TrHoMAs DUNCAN, a citl-

sen of the United States, residing at Chicago,

in the county of Cook and State of Illinois,

have invented a certain new and useful Im-

provement in Electric Meters, of which the
tollowing is a full, ¢lear, concise, and exact de-
scription, reference being had to the accompa-

pying drawings, forming a part of this specl-

fication. : . - |

My invention relates to motor-meters, and
has for its objects, first, the provision of elec-
tromagnetic means for compensating for va-
riation in the:pressure-field due to variation

‘in voltages in working circuits, whereby a
meter of given pattern may be used on cir-

cuits of different voltages, and, second, the
provision of means whereby the commutators
and: commutator-brushes of ¢ommutated mo-
tor-meters may - be readily polished without
disturbing the tension adjustment of the

brushes.
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In practicing thefirst feature of my inven-

tion I prefer to employ an auxiliary field-wind-
ing-and switching means in combination there-

with, whereby more or less of the winding

may be included in circuit to increase or de-
crease the field due thereto to compensate for
an increased or decreased field in the pressure-

winding due to variation in line-pressure. -

This field-winding may be physically adjust-

able, whereby it may be moved toward or from |
the armature of the meter. ' -

In practicing the second feature of _my in-
vention I prefer to employ a support for the

commutator-brushes which 1s removably se-
cured to the frame of the meter.or other suit-
able support and which carries the devices:

for effecting the tension adjustment of the

brushes. By removing this support contain- |

ing the brushes and the tension -adjusting
means the commutator may be readily reached

and cleaned, as well as the brushes, whereaf- | . _ .
commutator and brushes are cleaned and pol-

ter the brushes may be quickly replaced and

engaged with the commutator without modi- |

fying the LtuE}-IlSiOIl thﬁl’é(}f up{}]j_]_ t,he | GOI]:[ID.U_-
tator. - - o S G
I will explain my invention more fully by

reference to the accompanying drawings, In

5o which—

. I

structed in accordance with the invention as

associated with a system of distribution. Fig.

9 is a side view of the structure illustrated in
Fig. 1, certain of the circuit connections be-

ing diagrammatically indicated. ¥ig. 3 isa

detail view showing the removable support

for the brushes and tension-adjusting devices.
Fig. 415 a
“ter-frame upon which the brush-support 1s

side view of a portion of the me-

removably secured. Fig. 5 is a view on line
5 5 of Fig. 4 with the brush-holder, however,
removed. Fig. 6 is a side elevation of the
parts as they appear in Fig. 5. Fig. 7 illus-
trates a modification of the means I employ
for compensating for variation in the field of

' the pressure-winding of the meter.

{

‘meter-frame.

Like parts are indicated by similar charac-

| ters of reference throughout the different fig-
o 70

ures. | |
In Fig. 1 I have illustrated a generator &
supplying current to transmission - mains 0,
that convey the same to suitable translating
devices. A commutated motor-meter 1s 1n
this instance illustrated, although features of
the invention are useful in connection with
other types of meter. The current- coils ¢ ¢
are for the purpose of convenience connected
in parallel with each other and in series with
one of the mains. The pressure-winding is in

this instance in the form of an armature-wind-

ing ¢, mounted upon a rotatable shaft o,

which is secured at its upper and lower ends .
| in suitable bearings, the upper bearing being

-

provided in an arm ¢, projecting from the
The upper end of the shaft &
may support a commutator .

Possibly the greatest trouble experienced
in the care and management of comm utated
motor - meters arises in copnection with the
commutator and - brushes.

wherever sparking results the meter the
soon becoming unfit for service unless the

ished.  This cleaning and repolishing should
be accomplished without altering the tension
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These become

| black, especially when pure silverisemployed,
then

95

given the brushes when the meter is origi-

nally ealibrated at the factory. The brushes
and commutator are usually cleaned while they

are located upon the meter, the result being

Figure 1 is afront elevation of a meter con- | usually imperfectly accomplished. To make

1C0
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the cleaning of the commutator and its brushes

easy, I employ a detachable support ¢, holding

the brushes A %4 and the tension - adjusting
means 2 ¢, the brushes 4 2 being mounted upon
the pins secured to the tension - adiusting
means. The support ¢ is secured in position

by means of a screw %, passing through the

arm ¢, and & sleeve or tube ', driven into the
casting or arm ¢. By loosening the screw %
the support g together with the brushes and
tension-adjusting means are bodily detached
from the meter, permitting access to the com-

mutator and brushes to clean the same. Af{-

ter cleaning the support g may be readily re-
placed in position, obviously without modify-
ing the tension of the brushes, and to secure
the proper relative placement of the commu-
tator-brushes with respect to the rest of the
apparatus a lug or wedge-shaped portion m
1s provided upon the support g, engaging a
corresponding recess 7 in the sleeve 7.

In order to avoid the necessity of coupling
and uncoupling the wires in cleaning the com-
mutator and its brushes, I prefer to employ
contact-springs o o, that are included .in the
pressure-circuit and which engage the metal-
lic portions ¢ 7 in electrical connection with
the brushes 4 4, the springs o o belng forced

into contact with the portions 7 4 when the

screw £ 1s tightened. -

My improved means for adjusting for differ-
ent pressures comprises an auxiliary pressure-
winding p, preferably in series with the ar-
mature and which is preferably mounted to
be bodily movable, asindicated in Kigs. 2and
7, where sliding supports ¢ ¢ are Ulustrated,
and which is also provided with circuit con-
nections whereby the number of turns of the

- same included in circuit may be varied to

40

compensate for the degree of magnetizing

effect due to the armature or pressure wind-
ing. I haveillustrated the switching devices

- 7 1n Kigs. 2 and 7, that register with contact-
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buttons that are marked with the voltages,
upon which the arm of each switching device
should be placed, to correspond with the vol-
tage of the particular working circuit. Ifthe
meter is used, for example, on fifty volts,
the switch is put on contact-button 50, which
cuts 1n circuit all of the turns of the compen-
sating or corrective coil ». T thusam enabled
to provide a meter of uniform standard that
1s adapted for working circuits of different
pressures, so that the cost of manufacture of
meters may be greatly reduced, as the ma-
chinery for one style need only be used, and
the quantity of meters kept in stock may be
reduced to & minimum. .

I believe it to be broadly new with meto pro-
vide switching mechanism in association with

the auxiliary-pressure field-coil {(that coil sup-

plied in addition to the main or current feld-

coils and the armature) whereby the number

ot turns of the auxiliary coil may be varied
1rrespective ot the precise use such an organ-

i
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1sm 1s put to. For example, I have found such
an instrumentality to be of particular service
where the auxiliary coil acts as a friction com-
pensating coil. -

While I have herein shown and particularly 70
described the preferred embodiment of my
invention, it is obvious that changes may
readily be made without departing from the
spirit thereof, and I do not, therefore, wish
to be limited to the precise disclosure herein 75
set forth; but, -

Having thusdescribed my invention, I claim
as new and desire tosecure by Letters Patent—

1. A motor-meter provided with an arma-
ture-winding, a commutator for the armature, 8o
commutator-brushes for engaging the commu-

- tator to connect the armature in circuit, a de-

tachable support for the commutator-brushes,

a sleeve /', and a screw % passing through the

same into engagement with the said detach- 8s

able support, substantially as deseribed.
2. A motor-meter provided with an arma-

‘ture-winding, acommutator for the armature,

commutator-brushes for engaging the commu-
tator to connect the armature in circuit, a de- go
tachable support for the commutator-brushes,

a sleeve 7', and a screw % passing through the:
same into engagement with the said detach-
able support, the support being provided with

a projection m engaging a corresponding re- 95
cess of the sleeve, whereby the brushes may

be exactly reset to their original position, sub-
stantially as deseribed. . -

3. A motor-meter provided with an arma--
ture-winding, a commutator for the armature, 100
commutator-brushes for engaging the commu-
tator to connect the armature in circuit, a de-
tachable support for the commutator-brushes,
Springs o o secured upon the meter-frame, and
parts ¢ ¢ in electrical connection with the 1og
brushes, brought into engagement with the
springs o o when the detachable support is re-
placed, the said springs o 0 serving to convey
current to the commutator-brushes and arma-
ture, substantially as described. _, - IT0

4. The combination with a motor-meter, of
an adjustableauxiliary-pressure field-winding,
a step-by-step adjusting means for adjusting -
the field of this auxiliary field-pressure wind-

ing to compensate for a variation in the field 113

of a main-pressure winding, whereby the me-
ter may be adapted to circuits of different vol-
tages, and a calibrated scale associated with
said step-by-step adjusting means, whereby _
the voltage for which said auxiliary field-pres- 120
sure winding is adjusted may be ascertained,
substantially as described. |

5. The combination with a motor-meter, of
an adjustable auxiliary-pressure field-winding,
and step-by-step adjusting means for varying 125
the number of turns of the said auxiliary wind-

' ing to compensate for a variation in the field

of a main-pressure winding, whereby the me-
ter may be adapted to circuits of different vol-
tages, substantially as described. -
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‘6. The combination with a motor-meter, of |
tor element thereof including field portions

and a wound armature with its commutator
‘and brushes, of an auxiliary coil for a,djustmcr
‘the voltage of the meter and provided in ad-
dition to the armature and ﬁeld coils adapted

an adjustable aumhary-pressure field-winding,
and step-by-step adjusting means for adjust-
ing the said winding bodily and means for ad-
justing the number of turns thereof to com-
pensate for a variation in the field of a main-

pressure winding, whereby the meter may be

adapted to circuits of different voltaﬂ*es, stb-
stantlallv as described.

7. The combination with a motor-meter, of |

an adjustable auxiliary-pressure field- wmdm

and step-by-step adjusting means for varymg |

the number of turns of the said’ aum};mr}r wind-
ing to compensate for a variation in the field
of 2 mam-pressure Wlndmg, _.substa,ntmlly as

described.

8. The combination Wlth a motor-meter, of
an adjustableauxiliary-pressure ﬁeld—wmdmg, |

and step-by-step adjusting switching mechan-
ism for varying the number of turns of the
said aumha,ry winding to compensa,te for a
variation in the field of a main-pressure wind-
1ng, substantially as described..

9. The combination with a source of cur-
rent, of mains leading therefrom to supply

tra,nsla,tmﬁ' devices, a motor-meter having a
current ﬁeld—-wmdmﬂ' and a wound armature
 with its commutator “and brushes, said arma-

ture being subject to the pressure of the cir--

cult, an auxﬂmry coil 1n addition to the arma-
ture and field coils for adjusting the voltage
of the meter and subject to the pressure of the
circuit and provided to furnish a field for the
armature and aswitching device having a num-
ber of contact-buttons connected with differ-
ent portions of said coil, and a switch-arm
adapted to engage said buttons and thereby
render more or less of said coil subject to the
pressure of the circuit and adjust the meter to
the lme-pressure, substantially as described.

0. The combination with a source of cur-
rent., of mains leading therefrom to supply

translating devices, a motor-meter having a .

current field-winding and a wound armature

with its commutator and brushes, said arma-

ture being subject to the pressure of the cir-
cuit, an auxiliary coil in addition to the arma-
ture and field coils for adjusting the voltage of
the meter and subject to the pressure of the
circuit and provided to furnish a field for the
armature, and switching mechanism for ren-

dering more or less of said coil subject to the !

- pressure of the circuit and adjust the meter to

55
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the line-pressure, substantially as described.
11. Inameter, the combination with the mo-
tor element thereof, including field portions
and a wound armature with its commutator
and brushes, of an auxiliary-pressure coil 1n
addition to the armature and field coils for
producing a field for the armature and a switch-
ing device having a number of contact-buttons
connected with different portions of said coil,
and a switch-arm adapted to engage said but-
tons and thereby include more or less of said
coil in circuit, substantially as described.

3

12. Ina meter, the combmatlcm w1th the mo-

to be located between the mains of the system

containing the meter for producing a field for
‘the armature and a switching device having a

number of contact-buttons connected with dif-
ferent portions of said coil, and a switch-arm
adapted to engage said buttons and thereby
include more or less of said coil in circuit and
adjust the meter to the lme-pressure, substan—

tlally as described.
13. Inameter, the combm&tlon W1th the 110-

tor element thereof including field portions

15

80

and a wound armature with its commutator

‘and brushes, of an auxiliary coil for adjusting

the voltage of the meter and provided in-ad-

dition to ‘the armature and field coils adapted

to be located between the mains of thesystem
containing the meter for producing a field for

including more or less of said coil in circuit

‘and adjust the meter to the line-pressure, sub-

stantially as described.

14. Inameter, the combination with the mo-
tor element thereof including field portions
and a wound a,rmature with 1ts commutator
and brushes, of an auxiliary-pressure coil in
addition to the armature and field coilsfor pro-
ducing a field for the armature, and switching
mechanism for including more or less of said

01] in circuit, substantmlly as described..
. The combma,tmn with a source of cur-

the armature, and switching mechanlsm for -

95

I00

rent the mains leading therefrom to supply

translatmﬂ' devices, a motor-meter having a
pressure-wmdmg and a current field-winding,
an auxiliary coil in addition to the pressure
and current field-coils for adjusting the vol-

tage of the meter and subject to the pressure

of the circuit and provided to furnish a field
for the armature and aswitchingdevice having
a.number of contact-buttons connected with
different portions of said coil, and a switch-
arm adapted to engage said buttons and there-
by render more or less of said coil subject to
the pressure of the circuit and adjust the me-
ter to the line-pressure, substantially as de-
scribed.

16. Inameter, the cembmatmn with the mo-
tor element thereof including pressure and
current windings, of an auxiliary coil for ad-
justing the Volta e of the meter and provided

105

11O

T15

120

in addifion to sa,ld windings adapted to be lo-

cated between the mainsg of the system con-
taining the meter for producing s field for the

armature and aswitching device having anum-

ber of contact-buttons connected with differ-
ent portions of said coil, and a switch-arm

include more or less of said coil in cireuit and
adjust the meter to the line-pressure, substan-

| tia,lly as described.

I25

adapted to engage said buttons and thereby

130




10

I5

20

. -

17. The combination with a source of cur-
rent, of mains leading therefrom to supply

translatmg devices, a motor-meter having a
pressure-winding and a current ﬁeld—wmdm

an auxiliary coil in addition to the pressure
and current field - coils for adjusting the vol-
tage of the meter and subject to the pressure
of the circuit and provided to furnish a field
for the armature, and switching mechanism
for rendering more or less of said coil subject
to the pressure of the circuit and adjust the
meter to the line-pressure, substantially as de-
scribed. -

- 18. Inameter, the combination with the mo-

tor element thereof; including pressure and

current field-windings, of an auxiliary-pres-
sure coll for adjusting the voltage of the me-
ter and provided in addition to the armature
and field windings for producing a field for
the armature and a switching device having a
number of contact-buttons connected with
different portions of said coil, and a switch-
arm adapted to engage said buttons and there-

by include more or less of said coil in circuit

and adjust the meter to the line-pressure, sub-
stantially as described.

!
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- 19.

current; ﬁeld—-wmdmgs of an aumhary-pres—

‘sure coil for adjusting the voltage of the me-
ter and provided in addition to said windings

for producing -a field for the armature, and

switching mechanism for including more or

less of said coil in circuit and adjust the meter
totheline-pressure, substantially asdeseribed.

20. Inameter, the combination with the mo-
tor element thereof, including pressure and

current windings, of an auxiliary - pressure

coil for adjusting the voltage of the meter and

provided in addition to said windings adapted

to be located between the mains of the system
containing the meter for producing a field for
the armature, and switching mechanism for

Including more or less of said coil in circuit and
‘adjust the meter to the line-pressure, substan-

tially as described.
In witness whereof I hereunto subscrlbe my

‘name this 23d day of May, A. D. 1901.

THOMAS DUNCAN.
Witnesses:
GrorGE L. Craca,
HerBerT F. OBERGFELL.

Inameter, the combination with themo-
Itor element thereof, including pressure and
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