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1o «ll whom 1L nuay concern.:

s>eltknown that , LUDWIG GUTMANN,a citi-
zen of the United Stdtes residing at Pemm
in the county of Peoria and State of IHIHOIS
have invented a certain new and useful In-
provement in Electric Motors and Meters,
(Case No. 100 ,) of which the following is a
tull, clear, concise, and exact desulptlon rel-
erenee bemﬂ' had to the accompanying draw-
ings, formmq a part of this speemeatlon

My invention relates to motors and meters

The invention in some of its aspectsrel: 1tee
to devices of this kind that are operated
through the agency of alternating, intermit-
tent, or pulsating currents.

The | invention may be employed in connec-
tion with integrating, recording, and indicat-
Ing meters.

Other features of my invention may be
adapted for service in connection with meters
or motors operable through the agency of any
suitable current and are appheeble to indi-

cating orrecording meters.

One feature of my invention relates par-
tlculaxly to meters for measuring the true
watts in a power-circuit. This featur e of the
invention may be generally deseribed as con-
sisting in improved means for producing a
reeultdnt pressure-field that is maintained in
quadrature with the impressed electromotive
force, this field coacting with a series of cur-
rent- ﬁelde to effect the 1‘01.(1L1011 of an arma-
ture inductively associated with these fields
tosecure motion of the armature propor tional
to the true watts. This feature of my inven-
tionisparticularly adaptable to constructions
Hlustrated in Patent No. 614,225, granted to
me November 15, 1898, althou ogh othm appli-

cations of the 11went10n may be made. In
practicing this feature of my invention I em-
ploy a eempeund magnet system having two
physically dletmetemee oneof whichis mag-
netized by a primary euuent which in the
case of wattmeters tl'{werbes the shunt or
pressure winding, and the other by a second-
ary placed about the same, whereby the de-
sired phase relation of the 1esult§mt field due
to the component fields of the distinet cores
is secured with relation to the impressed
pressure. ‘T'his result is secured by means

i

| of my invention in a very simple, effective,

and accurate manner.

Another feature of my invention consists
in magnetic means for reducing the friction
to whleh the rotatable element 1S subjected,
comprising in the preferred embodiment of
this feature of the invention a magnetizable
portion carried by the rotatable element of a
magnet in whose field the said magnetizable
portion is placed, whereby the lower bearing
of the rotatable element or armature is re-
lieved of the weight of the latter element.

A third feature of my invention consists in
an ad]ustmﬂ' device for modifying a magnetic
field comprising main and supplementdl mag-
netic cores relatively movable with 1e0‘a,1"d
to each other, the supplemental core hevmw
an eccentric mounting, whereby the athlst-
ment may be rapidly and offectively secured.

I will explain my invention more particu-
larly by reference to the accompanying draw-
ings, illustrating the preferred embodlment
thereef as apphed to meters.

Figure 1 is a side elevation illustrating the
construction of a meter equipped in aeeord
ance with the invention. Fig. 2 is a plan
view of the struetural parts 1llustmted in
Fig. 1, the relation of the instrument to the
s;stem of distribution being diagrammatic-
ally indicated. Figs. 3, 4, :;md » 1llustrate
modifications of the bupplemental core and
Its Seeendfw} winding. Figs. 6 and 7 are
vector diagrams 111118131 ating the field-current
and pressure phase relations, Fig. 8 is a per-
spective view illustrating my improved ad-
justing means for modifying the pressure-
field. TFigs. 9, 10, 11, and 12 are detailed
views of my unproved means for relieving
the rotatable element or armature of exces-
sive friction, Fig. 11 being a side view of the
structure lllﬂbtldt(?d in I‘le' 10, while Fig, 13
15 a plan view of the meﬂ'net 111ustreted In
Fig. 12. Fig. 13 is a plan view of the magnet
enter ing into the device illustrated in I g, 12,

Like parts are indicated by similar eharae-
ters of reference throughout the different fio-
ures.

Referring more particularly to Fig, 1, the
armature q therem 1llustrated is eonstrueted
inaccordance with the aforesaid patent grant-
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damping-disk b at its lower end, the arma-
ture and damping-disk being mounted upon
a common spindle ¢, journaled in upper and
lower bearings d d. The armature 1s prefer-
ably cup-shaped, as illustrated.

The instrument shown is a recording-watt-

meter, a counting-train e being shown 1n op- |

erative engagement with a spindle or shaft c.
Damping-magnet f is in inductive relation to
ihe disk b to properly retard the rotation of
the armature. A magnetizable laminated
core ¢ is shown in the form of a horseshoe and
is located upon the exterior of the armature,
this core being provided with a shunt-wind-
ing, which constitutes a primary winding and
is preferably subdivided into two coils v I,
each disposed upon a leg of the core. The
shunt core and coils are shown at the lower
part of the armature arranged in a plane
parallel with the plane of rotation of the ar-
mature, the series or current coils 7 1 being
located above the shunt-coils and preferably
near the top of the armature. Any suitable
means may be employed for supporting the
coils of the instrument. Where the structure
is employed in a meter, the current-coils ¢ 2
may be unprovided with magnetizable cores.
By the arrangement illustrated the windings
7, and ¢ do not ccoperate to produce a rotat-
ing field.

The core ¢ formsone partof the compound
magnet system. The remaining part or core
portion % of this system is contained within
the armature and is preferably located in the
same plane with the core ¢ and at right an-
oles to the contignous legs of the latter core.
This core portion & not only serves to reduce
the magnetic reluctance of the magnetic cir-
cuit for the flux due to the shunt-winding,
but also serves, in combination with a closed
conductor I, to maintain the resultant pres-
sure-field in quadrature with the impressed
pressure. The closed conductor [ may be in
the form of a conducting-band of suitable
metal, as copper, or may be in the form of a
wumber of turns of wire, and, as illustrated
in Fig. 5, included in a closed circuit with a
resistance l'.

As illustrated in IMig. 2, the meter 1s con-
nected in circuit with a suitable source of al-
ternating current m, supplying translating
devices i1, which may be either inductive or
non-inductive, or both inductive and non-1n-
ductive, the meter serving to measure prop-
erly the true watis, irrespective of the nature
of the load. The current and pressure coils
are shown conductively included in ecireuit,
the current-coils being included in one of the
mains, while the pressure-coils are in bridge
of the mains. By loeating the closed conduce-
tor upon the supplemental core k. a compo-
nent magnetic field is ereated that is displaced
nearly one hundred and eighty degrees {from
the impressed electromotive force and from
the current when the load is non-inductive,

1
|

|
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ed to me, being preferably provided with a | being in quadrature with the current in the

shunt-winding.

Referring tothe vector diagrams illustrated
in Figs. 6 and 7, it will be readily understood
1 what manner the phase adjustment 1s se-
cured. Theline 12 in each figure represents
the impressed electromotive force which 18
in phase with the current when there is a
non-inductive load. The line 1 3 represents
a component field due to the shunt-winding.
The line 1 4 represents the component field
due tothe supplemental core of the compound
magnetic system, while the line 1 5 repre-
sents the resultant field, whose phase relation
with respect to the electromotive force may
be determined.

In Fig. 6 the resultant magnetic field 18
shown in quadrature with the impressed
electromotive force, while in Fig. 7 it 13
slightly greater than ninety degrees, this ad-
justment being determined by the resistance
‘i the closed conductor of the supplemental
core. I secure thisresult by making the core
portion %k separate from the core g, whereby
two distinet component fields are prod uced,
one due to the core & and the other to the core
g, the core &, which 1s initially threaded by
lines of force from the core g, having addi-
tional magnetic flux superimposed upon the
initial flux by means of the closed conductor
[, whereby the phase of the flux flowing
through the core k& is modified sufficiently to
secure the desired resultant pressure-field.
The supplemental core & may be constructed
as shown in Fig. 2, where a core of readily-
magnetizable laminated iron, homogeneous
throughout, is illustrated, or the construc-
tion illustrated in Fig. 3 may be employed,
where I have illustrated the core inclosed by
a conducting-sheathing 0. The construection
Nlustrated in Fig. 4 may be employed, it de-
sired, where the pole-faces of the core lc are
alone provided with metallic-faced plates p.
These separately-applied facings of the core
. are well adapted for the generation of Ifou-
cault currents. These facings supplement
ihe action of the closed secondary conductors
about the core & and serve to still further in-
crease the lag between the impressed pres-
sure and the component field due to the core
l;, as they act in the capacity of closed con-
dQuectors.  Tosecure this result, these facings
are placed transversely to the flux. IKorspe-
cific compensations either the conductor [ or
the facings p may be alone employed.

The form illustrated in Fig. 5 is well adapt-
ed for power-motors.

The operation of the apparatus will now
he understood. The magnetic core ¢ 1S en-
ergized by the shunt-winding /i, polar regions
opposite the armature being established at
the ends of the core. Magnetic {lux passes
through the core &, due to the inductive ac-
tion of the core ¢, this core & being subjected
to a seeondary magnetization due to the
closed conductor . The poles of the inner
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core face those of the outer core, a difference
in phase existing between the poles of the
inner core and the poles of the outer core,
which serves to secure the desired phase re-
lation between the resultant pressure-field
due to these cores g and & and the impressed
pressure, the component fields due to the
cores, however, serving in no wise to effect
rotation of the armature. This is an impor-
tant feature of my present invention, as by
this means I am enabled to secure the re-
quired phase adjustment without causing
the armature to rotate on no load, which it
would be liable to do if these component
fields of displaced phase acted to secure ro-
tation. Any meter that has no automatic
compensation is liable to run backward when
the power factor of the circuit is low, because
In such event the shunt-current will lead,
while with non-inductive loads the shunt-
current lags behind the series current.

In Fig. 8 I have shown myimproved means
for effecting the adjustment of the core por-
tion £. This core portion is provided with
& mounting eccentric 1o the axis of rotation
of the armature, one end being preferably
mounted upon a pivot g, projecting from the
base of the core . The other end of the core
fc i8 provided with an adjusting - screw r,
which engages a lug s, projecting from the
base of the meter, this screw serving to se-
cure delicate adjustment of the core & upon
Its eccentric pivot. A screw ¢is employed to
secure the cork k& in its adjusted position.
By this adjusting means I am enabled to
readily effect a compensation for friction in
the movable parts of the meter, so that the
instrument will measure on the slightest load.

I have illustrated in Figs. 9 to 13, Inclusive,
means constructed in accordance with my in-
vention for reducing the friction to which the
armature 1s subject.

In Fig. 9 I have illustrated a permanent
horseshoe-magnet u, stationarily disposed,
and a magnetizable disk v, of iron or steel,
carried by the armature and facing the mag-
net. ‘I'he pressure or weight of the armature
upon 1ts lower bearing is thus decreased.

I am aware that it has heretofore been pro-
posed to overcome armature friction by mag-
netic means, which in the course of time be-
come weakened and which cause stray mag-
netic fields, which improperly modify the OP-
eration of the meter.

By the construction illustrated in Fig. 9 the
magnet 18 practically close-circnited,whereby
its strength is maintained, the disk v acting
also as a shield that magnetieally separates
the magnet « from the remainder of the in-
strument.

InFigs.10and 11 electromagnets are shown,
these magnets acting on the plate or disk v.

The windings of the magnets may be included |

In circuit with the shunt-winding /.. 'The
disk v in this instance also acts as a cover to
the eylindrical armature.

In Fig. 12 I have shown an electromagnet
having a circular winding contained in an
annular recess of the core. This magnet may
be connected in circuit with a suitable source
of current.

I have herein shown and particularly de-
seribed the invention as applied to alternat-
ing-current wattmeters; but I do not wish to
be limited to the application of the invention
to this class of devices, as the invention may
be applied to meters and motors of other con-
struction and possessing other modes of op-
eration; but,

Having thus described my invention, I
claim as new and desire to secure by Letters
Patent— ‘

1. In an electric motor, the combination
with an armature, of a compound magnet sys-
tem having two distinet cores induectively re-
lated to said armature, a primary energizing-
winding for one of said cores, a secondary
closed conductor about the remaining core,
the latter core being unprovided with any
primary winding, and means coacting with
sald magnet system for effecting rotation of
the armature, substantially as described.

2. Ina wattmeter, the combination with an
armature, of a compound magnet system hav-
ing two distinct cores inductively related to
sald armature, a primary energizing-winding
for one of said cores, a secondary closed con-
ductor about the remaining core, the latter
core being unprovided with any primary wind-
ing, a current-winding also in induective re-
lation with the armature, and a measuring
element operated by the armature, substan-
tantially as described.

3. In an electric meter, the combination
with current and pressure field windings, of
acylindrical armature subjected to the action
of the fields due to said windings, a measur-
ing element actuated by said armature, a
compound magnet system having two distinet
cores arranged in a plane transverse to the
axis of rotation of the armature, one of said
cores being upon the interior of the armature
and the other upon the exterior, one of said
cores being associated with the pressure-wind-
ing, and a closed conductor for the remain-
ing core, substantially as described.

4. In an electric meter, the combination
with current and pressure field windings, of
an armature subjected to the action of the
ields due to said windings, a measuring ele-
ment actuated by said armature, a compound
Inagnet system having two distinet cores, the
sald pressure-winding cooperating with one
of said cores to produce one component mag-
netic field, and means cooperating with the
second core for producing asecond component
field substantially in quadrature with the
atoresaid component field, whereby a result-
ant pressure-field is produced substantially
In quadrature with the pressu re,substantially
as described.

5. In an electric motor, the combination
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ing, a secondary winding, a compound mag-
net system of two distinct cores, one of which
ig energized by the primary winding, while

the second core is exclusively energized DY |

the joint action of the first core and the said
secondary winding, and means coacting with
said magnet system for effecting rotation of
the armature, substantially as described.

6 In an electric meter, the combination
with an armature adapted to rotate, of a core-
less eurrent-winding, a magnetic core system
consisting of two core parts facing said arma-
ture, a shunt-winding provided for one of
said cores, a elose-circuited conductor for the
other, a damping-magnet and a counting-
train, as and for the purpose deseribed.

7 In an electric meter, the combination
with a counting-train, of an armature engag-
ing therewith, a magnet influencing said ar-
mature, means for producing two constant
alternating magnetic fields actingon sald ar-

mature having ninety degrecs phase displace- |

ment, or approximately so, whose axes are
identical, and means for producing a third
and variable magnetic field reacting on said
armature in such a plane that its flux-path 1s
non-intersecting with the magnet whose flux
lags most, substantially as deseribed.

] Inashunt-field-magnet system, the com-
bination with two cores of the shu nt-magnet,
of a winding for one of said cores connected
across a eireuit, adapted to energize the sec-
ond core, and means applied to said second
core to produce a magnetic retardation, sub-
stantially as described. |

0. In a shunt-magnet system for motors or
meters, the combination with two cores of the

shunt-magnet, one of said cores being pro- |

vided with a winding serving to magnetize
the other core, of means for superimposing a
secondary flux upon said second core, sub-
stantially as described.

10. A magnet system for motors or meters
consisting of two cores, one carrying a flux
produced by a primary current, and means
applied to the second core for producing sec-
ondary currents in or around said second core
exclusively by the flux of said first magnet,
substantially as described.

11. In a meter, the combination with an ar-
mature, of a shunt-magnet system consisting
of two cores, one energized by primary cur-
rents, the other by secondary currents, both
magnets producing flux -paths so disposed
relatively to one another as to exert no turn-
ing movement upon the armature common to
said cores, substantially as described.

12. In an electric meter, the combination
with an armature adapted to rotate, ot a cur-
rent-winding, a retarding-magnet, & primary
pressure-winding, a measuring element, and
4 magnet system for the pressure -winding
consisting of two separate cores, oneé Chol-
oized by the pressure-winding, the second in-
ductively from the first, and means for es-

675,996

armature, of a'primary wind- ] tablishing a secondary flux in said second

core.

13. In a meter-energizing system, the com-
bination with an armature, of a current-wind-
ing, a main shunt- electromagnet, a supple-
mental magnet-core receiving primary flux
from the main shunt - electromagnet, and
means to superpose a secondary flux upon the
said supplemental core, substantially as de-
scribed.

14. In a meter-energizing system, the com-
hination with an armature adapted to rotate,
of a current-winding acting on said armature,
a shunt-electromagnet reacting on said arma-
ture, and a second electromagnet differing in
phase from said shunt-magnet also reacting
on said armature, disposed with relation to
said shunt-magnet to have the armature re-
main at rest when the current- winding 1s
open-circuited, substantially as described.

15. In an electric-meter-energizing system,
the combination with an armature, of a cur-
rent-winding, a shunt-electromagnet, a sec-
ond magnet-core closing the magnetic eircuit
of the first, the armature or a portion thereot
being interposed between said cores, and a
closed winding disposed on said second core
receiving its flux exelusively from sald first
magnet, substantially as described.

16. In aninduction-motor, the combination
with a movable element, of windings for pro-
ducing three separate energizing - fields co-
acting in producing rotation, two of sald
windings having independent or uncommon
cores.

17. An adjustment for modifying a mag-
netie field of a motor, consisting of a station-
ary core part and a movable core part eccen-
trically pivoted with relation to the arma-
ture, substantially as described.

18. In an adjustment for modifying a mag-
netie field of a motor, the combination with
a main body or magnet-core, of a supplemen-
tal core, a pivot for the supplemental core
near one end thereof, and suitable means for
moving said supplemental core at its other
end, substantially as described.

19. In a friction-reducing device for me-
ters, the combination with an armature, of a

magnetizable plate mounted on said arma-

ture, a magnet in a stationary position, ar-
ranged in close proximity to said plate, pro-
ducing attraction against the weight of said
armature, said plate belng interposed be-
t ween the armature and magnet,substantially
as described.

20. In a friction-reducing device, the com-

hination with a rotating armature, ot a mag-
net and a magnetizable shield interposed be-
tween said armature-and said magnet, as and
for the purpose described.

01. In a friction-reducing device, the com-
bination with a magnet, ot an energizing-coil
mounted on said magnet, an armature in
close proximity to the poles of said magnet,

| and a magnetizable plate forming the upper
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end of said armature having one of its sides ]

exposed to said magnet-poles, substantially
as described.

22. In a friction-reducing device, the com-
; bination with a stationary magnet, of an en-
ergizing-coil for said magnet, an armature op-
erating the latter, and a magnetic shield in-

terposed between the fields actuating said ar- |

matuare and the field of the first-named Imnag-
net, substantially as deseribed. 10
In witness whereof T hereunto subscribe
my name this 23d day of May, A. D. 1900.
LUDWIG GUTMANN.
Withesses:
FLORENCE WICKLIN,
ITARVEY L. HANSON.
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