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 To all whom it may concern:

Be it known that I, HENRY H. WAIT A CiLi-
zen of the United btates residing at Chwd,.,
in the county of Cook and State of _Ilhnms

have invented a certain new and useful Im-

provementin Conductors for Electromagnetic

Inductive Apparatus, (Case No. 15,) of whmh_

the following is a fall, clear, concise, and ex-
act desemptlon

My invention relates to a conductor or wire
for the windings of electromagnetic inductive

apparatus, such as the ar matures of dynamo-
electric generators and motors and the COores

of transformelb |
My object is to permlt machmes of a given

output or capacity for work to be conqtmeted |

with active or working parts smaller than has
heretofore been possible—as, for example, in
the case of a generator to provide for a given
power with an armature much smaller in cir-
cumference than heretofore. |
My invention consists, primarily, in an im-

proved conductor for winding electrical ma-

chines, said conductor being m&de alternately
of larﬂe and small cross- ‘38(3!',101] the portions
of smaller cross-section being aadpted to form
the working or active pa,rts of the winding

and the heawer portions being adapted to

- form the connectors which unite the active
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parts and which may be placed where their
increased bulk is not so objectionable.

My invention also consists in linking such
a conductor with magnetic material consti-
tuting a magnetic eircuit, the portions of the

conductor of smaller cross - section being |

placed within the magnetic ecircuit, where
space is valuable, and the portions of larger
cross-section being disposed outside the mag-

netic circuit, in space in which no maguetic

condition is bemn* maintained.
I will describe mymventwn more particu-

larly by reference to the accompany Ing draw-

ings, In which—

IFigure 1 illustrates the varisectional con-
ductor of my invention,showing the alternate
lengths of large and small CroSs- seetmn Fig.
218 a dmuram 1l ustm‘tmg the armature of a

“dynamo- eleetrle machine in side elevation to

show the application of my improved condue-
tor to the winding of such a machine. Fig. 3

is a dla,ﬂ'ra,mmatle end view of the maeh ne

shown in Fig. 2. Fig. 4 is a perspective view

¥

in dlafrram OE 3] bll‘lﬂ‘l(-} ar matuie coil detached
to show more clearly the disposition of the

differently-sized portions of the conductor; 5:

and Fig. 5 1s a view of the end of an arma-
ture-_coil, showing how the winding may be
disposed in order to permit 1ts adjustment to
bring portions of smaller diameter alwaysin

the proper relative position upon the arma- 6o

ture.
Similar 1etters of referenee dusmna,te the
same parts wherever they are shown.
In Fig. 1 I have illustrated a contmuous

copper wire drawn in alternate lengths of 65
large and small cross-section.

_ _ "The len gths
a areintended to form theactive portions of

| the conductor when the same are interlinked

with a magnetie circuit, within which space

is valuable, and the lengths b, whose diame- 7o

ter is much larger, are mtended to form con-
nections of low resistance between the active
portions a ¢, and may be placed in those parts
of the machine where more space is available.

The remaining figures of the drawingsillus- 75

trate the application of my invention to the

‘armature of a dynamo - electric generator,

such a machine bemﬁ' one of a very large
class in which my 1nve11t1011 will be useful

With armatures as heretofore constructed 8o

the limit to the number of conductors or
lengths of wire which are to be subjected to
the magnetic field is found in the space upon
the peri phery of the armature which is avail-
able for this purpose.
in the armature-core in which the coils are
aisposed may not be increased beyond a given
point, since this wonld too greatly increase
the resistance of the magnetic circuit and so

| necessitate a greater numbe1 of ampere-turng go

in the field. The problem then is to get the

greatest number of conductors of a given
'minimum resistance in this limited space

upon the periphery of the armature. With
the ordinary conductors heretofore available 95
for winding armatures it has not been prac-

ticable to use wires or conductors of less than
a given gage or size, because to do so would

_increase the internal resistance of the arma-
ture beyond the proper pomt for the output roo

required.
If the size of the armature bo mcreased in

order to provide for more space for working
conductors, a emlespondmw increase in the

The depth of the slots 8 g
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armature.

size of all parts of the machine and in the

-amount of energy necessary to maintain the

required magnetic field is necessitated.

My invention permits a reduction in size of
the active or working parts of the armature-
conductors to allow a greater number to be
disposed in a given space upon the periphery
of the machine, or, what amounts to the same
thing, if the same number of conductors is
used, to allow tne armature to be made with
smaller cirecumference or with smaller slots
in its periphery. I do this by making up for
the increased resistance of the smaller active
portions of the winding in the increased size
and decreased resistance of the connecting
portions 0 b, which, as shown in the draw-
ings, oceupy the spaces at the ends of the
armature Instead of in the magnetic field.
Since the armature-shaft may be as long as
desired, there is no objection to the increased

bulk of the conductors upon the ends of the

armature.

Other advantages Dbesides the obvious one
of reducing the bulk of the conduectorsin the
valuable spaces result from the construction
above set forth. For example, the armature-
teeth between which the active lengths of the
armatare-winding are passed can be made
shorterand so of smallercross-section without

requiring a higher number of ampere-turns

for the field-magnet, the result being that the
mmagnetic lines of force passing through the
armature are condensed or crowded together
more at the teeth—that is, the teeth are more
thoroughly ‘‘saturated.” The higher the de-
ogree of magnetic saturation of the armatuare-
teeth the less will be the change of flux caused
by the variation of the reactive ampere-turns
onthearmature, and consequently the greater
will be the range through which the current
may be varied without requiring readjust-
ment of the brushes to secure sparkless com-
mutation. Again, since the size of the arma-
ture-teeth is the principal factor going to
make up the self-induction of an armature-
coil, 1t 1s evident that by applying myinven-
tiontheself-induction of the armature may be
materiallyreduced. Theself-induction of the
armature-colls is the principal cause of spark-
Ing in direct-current dynamos and motors
and 18 a disturbing factor in a great many
other kinds of electrical machinery.

In Fig. 5 I have illustrated diagrammatic-
ally the manner in which the connector por-
tions of the winding may be looped in order
to bring the portions of smaller eross-section
in the proper position across the face of the
This manner of looping the con-

!
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ductor at the ends of the armature may be
desirable in some cases where there is a slight

variation in the proper relative lengths of the
heavy and fine portions of the conductor.

It will be apparent that my improved vari-
sectional conductor will be useful in connec-
tion with very many different kinds of elec-
trical machines and in all places where an
electric conductor is interlinked with a mag-
netic circuif, within which space is valuable.
I do not therefore desire to be understood as
limiting myself to the precise construction
shown; but,

Having thus described my invention, I
claim as new, and desire to secure by Letters
Patent, the following:

1. A continuous or integral conductor
adapted to be interlinked with a magnetic
circuit, formed in alternate lengths of large
and small cross-section, substantially as set
forth. |

2. Thecombination with magnetic material
arranged 1n a magnetic circeuit, of an electric
conduactor interlinked therewith, said con-
ductor being formed integrally in alternate
lengths of large and small cross-section, the
finer lengths being disposed in active rela-
tion to the magnetic cireuic, and the heavier
lengths serving as low-resistance connectors
between the active portions, and occupying
space in which no magnetic condition need
be maintained, substantially as set forth.

3. A continuous or integral conductor for
the windings of electrical machines, having
alternate active and connecting portions, the
active portions being smaller in cross-see-
tional area than the connecting portions, sub-
stantially as set forth.

4. In a dynamo-electric machine, the com-
bination with the armature-core, of inductors
or active conductors crossing the same and
subjected to the magnetic field, and connect-
ing portions uniting the inductors formed in-
tegrally therewith, but of greater cross-sec-
tional area, substantially as herein set, forth.

5. Aninductor-coil fordynamo-electric ma-
chines having active portions ¢ ¢ and con-
nector portions 6 b formed integrally with said
active portions, but larger in cross-section,
whereby the conduectivity of the coil is in-
creased by the larger mass of the connector
portions, substantially as set forth.

In witness whereof I hereunto subscribe my
name this 31st day of December, A. D. 1900.

HENRY II. WAIT.

Witnesses:
ErLa ELDER, "
ADELL HOCKETT.
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