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(No model.)

To all whom tt may concern: |

Beit known that I, THOMAS DUNCAN, a L eiti-
zen of the United Sta,tes residing at Fort
Wayne, in the county of Allen, in the State
of Indiana, have invented certain new and
useful Improvements in Klectric Meters; and
I do hereby declare that the following is a
full, clear, and exact description of the inven-
tion, which will enable others skilled in the
art to which it appertains to make and use the
same, reference being had to the accompany-
ing dr awings, which form part of this spemﬁ-

ELthIl -

My invention relates to 1mp10vements in
electric meters, particularly that class known
as ‘‘integrating wattmeters” of the motor
type. |

The objects of the present. invention are,
first, to provide an electric meter of sunple
and economical construction and reliable in
operation specially adapted for measuring
large currents, such as those from central-sta-
tion and street-railway generators; second,

to provide a meter which while specially |

adapted for large currents is adapted to op-
erate on and measure with equal acceuracy
very small amounts of energy; third, to pro-
vide a simple and efficient means ot eompen-
sating for the increasing friction caused by
the wear and contmued use of the kamn‘
parts of the meter.
Similar reference - numerals indicate like
parts throughout the drawings, in. which—
IFigurelisafront elevationof myimproved
meter, showing the relative arrangement of
the operative parts. Fig. 2 is a vertical sec-
tion of the same. Fig. 3 is a side elevation
thereof. Fig. 4 is a plan view of the same
with the registering-train removed, showing
the motive part of the meter and also show-
ing the manner of connecting the circuit to
the field of the meter. Figs.dand 6 are modi-
fied forms of the field-casting. Figs.7 and 8
illustrate different methods of employing the
variable compensating coil for overcoming
the friction and inertia of the meter. Fig. b

illustrates diagrammatically the manner of
applying my improvement to a street-railway
or other system of supply. Figs. 10,11, and
12 are modified forms of the casting employed

|

| in the field which carries the main cuarrent.

Fig. 13 exhibits in detail the component parts
of the commutator.

- The vertical supporting-bracket 1 on which
my improvement is mounted 1s made of mar-
ble, slate, or other suitable insulating mate-
rial and is preferably provided at each cor-
ner thereof with holes 2, by which it can be
secured to the smtchbomd or other deswed
position.

To the front face of the bmcket 1 1s fixed
the horizontal field-casting 3, adapted to carry
the main current from the generator. This
casting i1s provided upon 1ts rear edge with a
pair of rearwardly-projecting screw-threaded
lugs 4, adapted to snugly fit smt&ble adjacent
openings in said bracket. These lugs have
an annular flange 5 upon their inner end and
the nuts 6 and 7 upon their outer end, the
former adapted to rigidly secure said castin o
in position and the latter to secure the leads
or the mains of the switehboard in a well-un-
derstood manner. If desired, the said field-
casting may be made 1n two pmt% as shown
in I‘lﬂ‘s 11 and 12, the line of division being
diametric to the opening therein for the arma-
ture-spindle. DBy this construction the arma-
ture and spindle can readily be removed or
replaced when desired by disconnecting the
detachable section 8 of sald casting, which is
secured in position by proper holding-screws
9. At a proper distance above the said field-
casting and pro-midway the sides thereof is a
forwardly-projecting horizontal bracket 10,
rigidly secured in position on the bracket 1
by means of proper lloldinw-serews' (shown
in dotted outline at 12, 3. ) On the for-
ward end of said bracket 10 1S properly se-
cured the registering-train 11, of the usual or
other proper construction.

To the bracket 1 and directly above the
field-casting is fixed an oblique forwardly-
projecting arm 13, I'ig. 3, by means of proper
holding-serews 14.  On the outer end of this
arm are adjustably mounted the commutator-
brushes 15, in operative relation with a proper
commutator 16, rigidly fixed upon the upper
part of the armature-spmdle, hereinafter de-
seribed.

To the front face and lower end of the
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bracket 1 is fixed by means of proper hold-
ing-screws 18 and 19 the horizontal bracket
17, which forms a supporting-base for the per-
manent magnets and armature-spindle. On
the outer basal bracket 17 are arranged the
permanent magnets 23, which are mounted
in the clamps 33. The clamps are firmly se-

cured in the said basal bracket bythe screws

ol, I'ig. 2. Inacentralscrew-threaded open-
ing in said bracket 17 is mounted the screw
50, having its upper end centrally apertured
for the conical lower end of the armature-
spindle 20 and having a proper jewel-bear-
Ing o4 arranged in a horvizontal central slot
therein and supported upon a suitable spiral
spring 35, adapted to take the jar off of the
sald jewel, as in shipment. In this jewel-
bearing the lower conical end of the arma-
ture-spindle is mounted. On the upper por-
tion of said screw 36 is arranged the thumb-
nut o7, centrally apertured at its upper end
to admit the lower end of said spindle.

Upon the armature-spindle 20, near the
lowerend thereof, is fixed by meansof a proper
set-screw the retarding-disk 22. This alu-
minium disk is adapted to rotate between the
poles of the said permanent magnets to make
the speed of the meter proportional to the en-
ergy passing through the same in a manner
well understood. This disk hasa central hub
22, having a pendent annular lug concentric
with said spindle. DBy elevating the thumb-
nut 87 to contact with the pendent portion of
sald hub and then rotating the same the spin-
dle 20 wil be elevated out of contact with
sald jewel-bearing, as is desired in case of
shipment. The armature-spindle 20 passes
upward through a central opening in the said
field-casting 3 and is provided near its up-
per reduced end with a rigid pinion 20’ or
other proper means for forming an actuating
engagement with said registering-train.

The armature 9 is a wound armature whose
peculiar construction is fully shown and de-
seribed in a prior patent issued to me upon
the 15th day of December, 1896, and num-
bered 573,080, and need not be more partic-
ularly described here. This armature may
be arranged directly above the field-casting,
as shown in Fig. 2, and secured to the arma-
ture-spindle by a proper set-screw in a pend-
cnt annular lug on said armature. The ar-
mature may be arranged either above or he-
low sald field-casting or it may be located in
a hollow center thereof, as shown in Figs. 5
and 6. This I have found to be a very effi-
cient arrangement.

My improved means for compensating for
the increased friction of the meter resulting
from use consists of two compensating coils
24, located, as shown in Ifigs. 1, 2, and 3, im-
mediately over the armature. These coils
are firmly held in position out of contact with
the armature by means of the clamps 20,
whose arms 27 firmly embrace said coils.
The lower ends of said clamps 26 are inclosed

T
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by a rubber brushing 28, which in turn is in-
closed by a proper brass tubing 28. Thus in-
closed the said ends are inserted in suitable
vertical openings in said field-casting andin-
sulated therefrom, and are rigidly secured
In position by means of the set-scerews 30.
These compensating coils may of course be
variously arranged. AsshowninIie. 6, they
may be located in a central opening in the
field-casting, also adapted to contain the ar-
mature. Asthesecompensating coils may be
variously adjusted toward or away from the
armature and can be employed in meters hav-
ing field-coils of different forms, Idonot here-
by limit mysell to any of the specific forms or
relative arrangements herein shown,

In Fig. § the compensating coil is adjust-
ably mounted in the horizontal support 38
and can readily be adjusted as desired by the
arm 39, after which the said arm is secured
by the set-screw 40. In Fig. 7 the adjusting-
arm 1s pivoted and has its outer end slotted
to receive the serew 40, While I have shown
wo compensating colls in the drawinges, ob-
viously one coil may be used instead of two.

In Ifig. 13 IT'have shown in detail the various
parts of the small commutator employed in
my meter, comprising a {iber eylinder 53, the
insulating-rings 52, the brass rings 51, a side
view of a complete commutator 16, anendview
of the same with its various parts assembled,
and a series of peripheralsegments 54, adapted
to it between peripheral teeth or radial lugs
of a height much less than the thickness of
sald segments, whereby a servies of peripheral
alr-spaces is provided and all danger of con-
tact of said teeth with the brushes is avoided.
LT'he segments 54 are rigidly secured in posi-
tion by the insulating-rings 52 and the hrass
rings 51, inclosing said rings 52.

The operation of my improved meter is
briefly stated as follows: The current trav-
ersing the field-casting 3 sets up 2 magnetic
field whose strength varies with the amount
of current, while the current flowing through
the armature will vary as the electromotive
foree, sinceits terminals are in multiple upon
the circuit. Thercfore the torque setup he-
tween these two conductors represents the
energy passing through the meter. The saidl
disk 22,rotating between permanent magnets,
isadapted to keep the speed of the meter pro-
portional to the energy passing through the
same 1n a well-understood manner.

One of the principal features of my inven-
tion is the means I employ to make the meter

reliably operative on small currents or small

amounts of energy and to compensate for the
inerease of friction incident to continued serv-
1ce. Ior example, when a meter is first cali-

brated it possesses a certain amount of frie-
tlon, which has in some meters been tempo-
rarily compensated for by supplementing the
series field with a shunt-coil, therehby produc-
ing an auxiliary starting-field, which, how-
ever, s not variable in character,
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is that after the meter has been in use for
some months the friction of the moving parts
in most cases will have so increased that from
ive to ten times as much energy is required
to start it as when first calibrated.

Another objection to the employment of a
stationary shunt-coil in the present meters is
the fact that any changes made in it, such as
adding more turns to it, simply adds resist-
ance into the armature-circuit, which results
in possibly compensating for {friction, but
lowers the registry or characteristic on all the
other loads. Placing the said supplemental
shunt-coil inside of the series coil is also ob-
jectionable, as it thus becomes a secondary
to the series coil on alternating currents,
thereby setting up a counter electromotive
force in opposition to that of the mains. This
countereffectincreasesasthe current through
the series coils 1ncreases, whereby its tend-
ency to overcome friction decreases as the en-
ergy of the current through the meter in-
creases instead of remaining constant.

My improved means for overcoming the
above objections1s by employing one or more,
preferably two, ecompensating coils 24, located
immediately above thearmature. These com-
pensating coils are connected in series with
the armature and a suitable resistance 25. In
calibrating the meter these compensating
coils are simply moved laterally or vertically
by means of the screw 30 until the friction is
overcome, whereupon a small amount of en-
ergy through the meter will operate it.
armature and the said compensating coils are
supplied with current by the wire 42, which
18 econnected to the left-hand lug 4, the cur-
rent then passing through the compensating
coils, the brushes, and armature and then
through the resistance 25 to the other side of
the circuit 43, Fig. 9, all of which connections
are well understood.

Y hile the terminals of the armature and
compensating coils are shown as connected
upon the outside of the meter or back of the
switchboard, the connections may also be
made as shown in Kigs. 3 and 4, in which one
of the shunt-terminals receives its current
from the inside of the meter by being screwed
to the field-casting 3 by the &et—sclew 44 and
&fterp&ssmwthrounhthe armature and shunt-
colls terminates in the wire 45 at the back of
the meter. In Fig. 3 these connections are
shown to start from the serew 44 on the field-
casting, the current then passing through one
wire 46, through the compensating coils,
through the other wire 46 and the screw 47 to
the bmshes and then through the armature.

I do not hereby limit myself to the applica-
tion of the said adjustable compensating coils
to the series field herein shown, as they can

readily be applied to various other- forms of
series fields.

The

¥

series

Having thus described my invention, what
I desire to secure by Letters Patent is—

1. In a meter for measuring large electrie
currents a stationary field-conductor having
a detachable section for the purpose specified;

a disk-like armature comprising a series of
sector like coils assembled as shown, and ar-
ranged in inductive relation to said eondue-
tor; and a commutator arranged as shown
and provided with proper contact-brushes.

2. In a meter for measuring large electric
currents a stationary field- eonductor having
a detachable section forthe purpose specif ed

65

75

a disk-like armature comprising a series of

sector-like coils assembled as shown, and ar-
ranged in inductive relation to said condue-
tor; a commutator arranged as shown and
provided with proper contact-brushes, and
one or more adjustable compensating coils

-arranged 'as shown in operative relation to

sald armatur

3. The hereinbefore-described method of
securing a variable compensation for the in-
creased friction incident to use in an electric
meter, consisting in accelerating the rotation
of the armature by the influence of one or
more adjustable compensating coils arranged
In cobperative relation therewith.

4. The combination of a stationary field-
casting traversed by the main current, pro-
vided with a horizontal central opening
adapted to contain the rotary armature as
shown; a rotary disk-like armature mounted
in sald opening of the field-casting as shown,
in Inductive relation therewith; a commuta-
tor and contacting brushes; a retarding de-
vice and a proper totalizing mechanism.

5. The combination of the two-part station-
ary field-casting traversed by the main cur-
rent; a rotary disk-like armature arranged
in induective relation to said field-casting; an
adjustable compensating coill or coils in co-
operative relation to said armature; a disk

80
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13; and permanent maﬂ*nets embracing said

disk as shown.

6. In an electric meter adjustable com-
pensating coils 24 mounted as shown in in-
ductive relation to the rotary armature and
adapted to compensate for the increased frie-
tion incident to use, substantially as de-
seribed.

7. In a motor-meter the combination of a
leld carrying the main current; a rev-
oluble armature in inductive 1’*@1&131011 to said
ield; and an adjustable compensating coil
or (30118 in cooperative relation to said arma-

ture for the purpose specified.

Signed by me, at Fort Wayne, Indiana, this
22d day of September, A, D. 1897.
- THOMAS DUNCAN.

Witnesses:
ADELAIDE KEARNS,
WAarts 1. DENNY
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