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To all whom it may concerw:

Be 1t known that I, Troomas DU*\TGA\T, a c1t1-
zen of the United States, residing at Lafayette,
in the county of Tippecanoe and State of In-
diana, have invented a certain new and useful
Improvement 1n Klectric Meters, of which the
following is a full, clear, concise, and exact de-

scription, reference bemO‘ had 110 the accom-
panying drawings, forminga p.;u‘t of thisspeci-.

fication.

My invention relates to and has a most use-
ful embodiment in commutated integrating
wattmeters, and has for its object the provi-

sion of an 1mproved construction whereby

parts of the rotating elements may be made

separable to enable “the substitution of new
parts at the place of use of the apparatus for

those that are injured in service.

. The invention is realized in a meter having
a stationary current-

jeld-winding, a rotatable
pressure - winding subdivided into coils and

constituting an armature-winding, and a com-
“mutator for the. pressure-winding whose seg-

ments have separable connection w1th the ter-
minals-of the coils of the pressure-winding.
The preferred embodiment of the invention
1s found in a construction, including the arma-
fure-coils and switching mechamsm serving

to effect connection between said 00115 anc the~

mains, which switching mechanism includes
the Seﬂ‘ments of the commutator or switch
electrical continuations of
the segments of the commutator and which 1
contemplate as being parts of the commutator-
segments.

A construetlon that satlsfactorllv realizes

" the invention is one wherein the terminals of
the pressure-coils are in the form of sawwch—

blades that preferably constitute spring-fin-

gers equal in number to the commutator-seg-

ments and adapted to be moved relatively to
the commutator-segments, so that connection
between the commutator-segments and the
sald terminals may be readily eff
broken. The commutator and the pressure-
winding are preferably mounted to move lon-
0‘1tud1nally with respect to each other, and in
order that the injured element—the commu-
tator or the armature, as the case may be,

‘the entire spindle, wit

ected and

armature-shaft the portion of the shaft car-

rying the commutator and the portion carry-
1ng the armature are preferably made sepa-
mble the sections being desirably united by
threaded connection. |

The advantage of my invention in mecter
practice will be very readily appreciated, for
1t enables a new armature to be placed upon
the meter shaft or spindle 1n substitution for
an 1njured armature by any meter operator
without having to unsolder the connections
or terminals ot the armature from the com-
mutator to effect the removal of the injured
element and again solder the cdommutator-
segments and armature-terminals. Hitherto
the operation of replacing damaged meter-
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armatures has been considered very difficult -

and objectionable on account of the very small
size of the armature-wires and the manipula-
tion of the connections between the armature-
winding terminals and the commutator-seg-

‘ments by some one especially skilled or edu-

cated 1n this delicate work. In many central-
station plants the work of replacing injured

armatures 1s not undertalken because of the

on required, but instead
h 1ts armature and com-
mutator, 18 returned to the manufacturer to
have the work performed. This substitution
of new armatures is quite frequent, because
of the injury of armatures of meters in serv-
1ce by lightning, the commutators being also
frequently injured by the same agency.

I will explain my invention more tully by
reference to the accompanying drawings, 1llus-
trating the preferred embodiment ther eot 1n
Whmh— |

Figure 1 indicates portions of a meter es-
sential to an under standing of the invention,
the current field-coils buno indicated in sec-
tion, while the circuit connections of the me-
ter are diagrammatically indicated. Fig. 2 is
a view in elevation of the upper portion of
the rotating element shown in Fig. 1 slightly
modified, the armature- winding bemo removecd

delicacy of the operati

tor the S‘LLE‘, of ‘clearness, the support for the
armature being lowered to effect disconnec-
tion between the commutator-secoments and
The structural parts

the armature-terminals.
in this figure are shown in elevation.
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is a view similar to Fig. 2, excepting that the
armature - support and parts fixed with re-
spect thereto are indicated in section, the up-
per end of the armature-shaft sectlon being
also indicated in section to show the mechan-
ical connection with the shaft-section carry-
ing the commutator.

‘Like parts are indicated by similar charac-
ters of reference throughout the different fig-
ures.

In Fig. 1 I have shown a source of current

, whlch may be considered either an alter-

nating or a direct current generator, thatfur-
nishes current to the mains b, that lead to
any selected district of consumption, the
lamps ¢ ¢ being indicated as one type of trans-
lating means at such district of consumption.
One of the mains & includes the stationary
current field - winding of the meter, which
winding is preferably subdivided into coils
d d. 'To complete the meter into the form of
a wattmeter, there is provided an armature-

winding e, subdivided into coils # £, asis well

understood to those skilled in the art. These
coils are connected with the segments ¢ of a
commutator, which segments are engaged by
the brushes /4 4, that are connected with the
mains b b by means of the shunt-conductors
7 7, each main having a brush connected there-
with whereby the coils of the armature-wind-
ing are included in bridge of the mains to be
sub;]ect to the pressure 1mpressed upon the cir-
cuit, the current field-winding and the arma-
ture thus cooperating to produce a rotation
of the meter-spindle £, with respect to which
the armature 1s normaly fixed, such rotation
being in proportion to the watts. Itisunder-

stood that the armature spindle or shaft 4 is as--

sociated with the usual instrumentalities com-
pleting the meter structure, there being indi-
cated at the upper end of the spindle a worm /
for operating the counting-train. The arma-
ture-winding has its coils provided with any
suitable form of terminals m, which may be
mounted upon an insulating-support n and
which may be held thereupon by one or more
rings o, of insulating material, as indicated in
Figs. 2and 3, or by means of thread p, wound
about the terminals and coated with shellac or
other insulating varnish,as indicated in Fig. 1.
The support n 1s preferably in the form of a
sleeve which extends downward to the base
of the bowl of the cup-shaped frame or sup-
port ¢, the lower end of the sleeve 7 being
preferably enlarged into a flange, as mdmated

There is a lower cup-shaped support 7, Sym-
metrically arranged with respect to the sup-
port . A core s 1s interposed between the
sup-shaped supports, while a flanged sleeve ¢

1s locked in engagement with the cup #. The

elements 7, ¢, s, 7, and ¢ are fixed with respect
to each other and are together slidable upon
the shaft £ when the set-screw « is loosened.
The termmals m are desirably in the form ot
SPING -

ingers and constitute elements of

753,556

switches, the otherelements of which switches
reside in the commutator-segments ¢, the said
commutator-segments being extended down-
wardly in the form of continuations, the lower
ends of these segment continuations being bev-
eled, so that the spring-fingers,thatareslightly
flared, may have positive sliding and frictional
contact with the segments at their said con-
tinuations.

In assembling the parts of the rotatingele-
ment the armature and its support are moved
along the shaft until the requisite engagement
between the parts of the switches comprising
the segments of the commutator and the
spring-fingers is effected, whereupon the set-
screw % 1s moved into locking engagement
with the shaft. Access to the screw by a
serew-driver is had between the coils of the
armature. To replace an armature, the set-
secrew 1s loosened, the armature, 1ts support
and terminals are moved along the shaft, and
a new armature is then moved along the shaft
and secured in position in the manner just de-
seribed. The shaft £ is preferably made 1n
sections, the sections being desirably united
by threaded engagement, as indicated at o,
the upper section carrying the commutator,
which desirably is removed in order to more
effectively permit the removal of the disabled
armature and the substitution of a new arma-
ture. It will be apparent that the ends of the
coils may be soldered to the fingerssn at a fac-
tory, where every possible hwlhtv is at hand
and where such soldering may be accomplished
without any difficulty. The armature-wind-
ing is of course well insulated from the shaft,
the sleeve portion 2 directly effecting insula-
tion between the fingers  and the shaft. It
the commutator alone should be damaged, the
set-screw 2 is loosened, whereby the arma-
ture, with its extended termmals may be low-
ered, whereafter the upper end of the shaft
may be unscrewed and replaced by a new
shaft-section carrying the commutator and
in the instance shown also the worm /. '

I believe it to be broadly new with me to
assemble the set of armature-coil-terminal con-
tacts and the set of contacts comprising the

commutator - segments in tubular formation

in which contacts of one set slide over contacts

of the other set by a relative sliding movement,

of said sets lonmtudmally of the armature-
shaft and wherein one contact (preferably
the armature-coil ter mmal) of each pair thus
separably included in circuit with an arma-
ture-coil is a strip-spring, the armature-ter-
minals being substantially fixed with respect
to the armature. Particularly do I believe
such an arrangement and construction to be
new in wattmeters. Bysliding contactsof one
set over the other compensation for wear may
be effected. |

I have shown well-known resistance in series
with the armature, which use of resistance 1s
not novel with me.
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It is obvious that changes may readily be

made in the form of my invention herein 1llus-
trated without departing from the spirit of the

invention, and I do not, therefore, wish to be

limited to the precise construction 111u%t1"1ted
but,

H‘LVIHG' thusdescribed my mventlon I claim

aSnNew and desire 0 secure by Letters Patent,—
1. A wattmeter having a current field-wind-
ing, a rotating pressure field-winding, sub-

divided into armature-coils having terminals

substantially fixed with respect to the arma-
ture and forming one set of contacts, said arma-
ture with its terminals being together slidable

longitudinally of the armature-shaft to efiect
connection and disconnection, and a commu-

tator whose segments form another set of con-
tacts, the sets of armature-coil-terminal con-
tacts and commutator-segment contacts being
assembled 1n tubular formation, substantially
as desecribed. -
9. A wattmeter having a ﬁe]d winding, aro-
tating pressure field- Wmdmg subdivided into

armature-coils having strip-metal terminals

forming one set of contacts and a commutator
whose segments form another set of contacts,
the sets of armature-contacts and commutator-
segment contacts being assembled in tubular
formation and relatwely slidable longitudi-
nally of the armature-shatt to effect connec-
tion and disconnection of the armature and
permit physical separation of armature and
commutator, contacts of one set being adapted

to slide over contacts of the other set, substan-

tially as described.

3. A wattmeter having a field-winding, aro-
tating pressure field- wmdmﬂ“ subdivided into
armature-coils having termmals forming one
set of contacts and a commutator whose seyu-
ments form another set of contacts, the sets of
armature-contacts and commutator-segment
contacts being assembled 1n tubular formation
and relatively slidable longitudinally of the
armature-shaft to effect connection and dis-
connection of the armature and to permit
physical separation of armature and commu-
tator, one contact of each pair of engaging
contacts being a strip-spring having shding
engagement over its companion, substantially
as described.

4. A wattmeter having a field-winding, a ro-
Held- Wmdma' subdivided into
armature-coils having terminals forming one
set, of contacts and a commutator whose seg-
ments form another set of contacts, the sets oi

armature-contacts and commutator-segment
contacts being assembled in tubular formatlon |

and relatwely movable to effect connection
and disconnection of the armatureand to per-
mit physical separation of armature and com-
mutator, one contact of each pair of engaging
contacts being a strip-spring having sliding
engagement over a companion, substantially
as described.

5. A wattmeter having a current

ik

eld-wind-

palr

substantially as described.

3

ing, a rotating pressure field-winding subdi-

vided into armature-coils having terminals

forming one set of eontacts and a commutator
whose segments form another set of contacts,
the sets of armature-coil contacts and commu-

tator-segment contacts being assembled in tu-
‘bular iorm&tlon relatively mova,ble to e

Tect,
connection and disconnection of the armature
and to permit physical separation of the ar-
mature and commutator, one contact of each
thus separably included in circuit with

an armature-coil being a strip-spring, sub-
stantially as deseribed. .
6. A wattmeter having a current field-wind-

ing, a rotating pressure field-winding subdi-
vided into armature-coils’ having terminals

substantially fixed with respect to the arma-

ture and forming one set of contacts, said ar-

‘mature with its termmals being: toa‘ether slid-
able longitudinally of the armature-shatt to.

effect connection and disconneetion, and a com-
mutator whose segments form another set of
contacts, the sets of armature- coil - terminal
contacts and commutator-segment contacts be-
ing relatively slidable longitudinally of the
armature-shaft to effect connection and dis-
connection of the armature and permit phys-
ical separation of armature and commutator,

il

7. A wattmeter having a field-winding, aro-
tating pressure field- wmdlnﬁ' subdivided 1nto
armature-coils having strip-metal terminals
forming one set of contacts, and a commuta-
tor whose segments form another set of con-
tacts, the sets of armature-contacts and com-

mutator - segment contacts being relatively

slidable 10n0'1tud1nally of the armature-shaft
to effect connection. and disconnection of the
armature and permit physical separation of
armature and commutator, contacts of one set

being adapted to slide over contacts of the

other set, substantially as described.

3. A wattmeter having a field- wmdmg, a10-
tating pressure field-winding subdivided 1nto
armature-coils having terminals forming one
set of contacts, and a commutator whose seg-
ments form another set of contacts, the sets of
armature-contacts and commutator -segment
contacts being relatively slidable longitudi-
nally of the armature-shaft to effect connec-
tion and disconnection of the armature and to
permit physical separation of armature and
commutator, one contact of each pair of en-
gaging contacts being a strip-spring having
Shdmo engagement with its companion, sub-

'sta,ntlallv as described.

9. A wattmeter havmgaﬁeld—winding, a ro-
tating pressure field-winding subdivided into
armature-coils having terminals forming one
set of contacts and a commutator whose seg-
ments form another set of contacts, the sets
of armature-contacts and commutator-seg-
ment contacts being relatively movable to et-
fect connection and disconnection of the ar-
mature and commutator, one contact of each
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palr of engaging contacts being a strip-spring
havinge sliding engagement over a companion,
substantially as described. |
10. A wattmeter having a current field-
winding, a rotating pressure field - winding
subdivided into armature-coils having termi-
nals forming one set of contacts, and a com-
mutator whose segments form another set of

contacts, the setof armature-coil contacts and

commutator-segment contacts being relatively
movable to effect connection and disconnec-
tion of the armature and to permit physical
separation of the armature and commutator,
one contact of each pair thus separably in-
cluded in circuit being a strip-spring, sub-
stantially as described.

11. A motor havingarotating winding sub-
divided into armature-coils having terminals
substantially fixed with respect to the arma-
ture and forming one set of contacts, said ar-

‘mature with its terminals being together slid-

able longitudinally of the armature-shatt to
effect connection and disconnection, and a
commutator whose segments form another set
of contacts, the sets.of armature-coll contacts
and commutator-segment contacts being rel-
atively slidable longitudinally of the arma-
ture-shaft to effect connection and disconnec-
tion of the armature and permit physical sep-
aration of armature and commutator, substan-
tlally as deseribed. - *

758,556

12. A motor havingarotating winding sub-
divided into armature-coils having strip-metal
terminals forming one set of contacts, and a
commutator whose segments form another set
of contacts, the sets of armature-contacts and
commutator-segment contacts being relatively
slidable longitudinally of the armature-shatt
to effect connection and disconnection of the
armature and to permit physical separation
of armature and commutator, contacts of one
set being adapted to slide over contacts of the
other set, substantially as described.

13. A motor havinga rotating winding sub-
divided into armature-coils having terminals
forming one set of contacts, and a commu-
tator whose segments form another set of con-
tacts, the sets of armature-contacts and com-
mutator-segment contacts being relatively
slidable longitudinally of the armature-shaft
to effect connection and disconnection of the
armature and to permit physical separation
of armature and commutator, one contact of
each pair of engaging contacts being a strip-
spring having sliding engagement over a com-
panion, substantially as described.

In witness whereof I hereunto subscribe my
name this 24th day of December, A. D. 1903.

~ THOMAS DUNCAN.

Witnesses:

LEON STROH,
(. L. CraAGG.
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