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ABSTRACT: An alternator having a stator winding for apply-
ing alternating current voltage to output terminals thereof has
a rotor rotatably mounted therein adjacent the stator to in-
duce the alternating current voltage into the stator. A rotary
transformer secured to one end of the rotor shaft has a rotary

[54] ROTARY TRANSFORMER FOR ALTERNATOR
8 Claims, 1 Drawing Fig.

[52] US.Cluoiniiiieeeoeeeeeo, 322/28, secondary winding and a core thereof in axial alignment with
310/68, 310/72, 322/59, 322/75 the rotor shaft and includes a single wire connection between
{51] Int.ClL HO2p 9/38 the rotary secondary winding and the alternator rotor winding

[50] 322/28, 59, to transfer the excitation voltage induced in the secondary of

75;310/68,68 D, 72 the rotary transformer into the rotor winding.
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‘ 1
ROTARY TRANSFORMER FOR ALTERNATOR

BACKGROUND OF THE INVENTION

This invention relates generally to dynamoelectric
machines, and more particularly to alternators for automotive
use to apply an output voltage therefrom to the electrical
system of a motor vehicle.

Alternators are well known for the use of supplying electric
power to the electrical system of automobiles, trucks and the
like. Motor vehicles which travel long distances require equip-
ment which will operate for long periods of time with little or
no maintenance. In the past, automotive alternators required
the use of slip rings, or the like, to apply a DC, or pulsating
DC, voltage to the rotor thereof to effectuate an excitation
field in the rotor winding to cause an output voltage to be
developed in the stator winding. The requirement of sliprings
to apply the DC voltage to the rotor has decreased the effec-
tive life of the alternator in that such sliprings tend to wear out
before the other components, such as the bearings, or the like.

It has been proposed ‘in the past.to eliminate the need for
sliprings by using a rotary device having a secondary winding
formed on the common 'shaft of the alternator which receives
an excitation signal that is applied via a direct circuit connec-
tion, to the rotor of the alternator on the same shaft therewith.
The primary winding of the rotary device would receive an ex-
citation signal from a suitable source of alternating current
voltage such as, for example, an oscillator or chopper circuit,
which may be part of a voltage regulator.

However, such prior art machines were relatively large
devices, as for example, those used in mobile equipment such
as railroad cars or engines, or other large devices where the
rotary transformer could readily be mounted on the same
shaft as the rotor of the alternator. When attempting to incor-
porate the concept of a rotary transformer on an automotive
alternator, i.c. of the size generally used in automobiles and

“trucks, problems occur because of the minimum amount of
space allocated to such alternators. Also, the requirement of
maintaining a low initial cost and a low maintenance cost for
such alternators is important.

To achieve the desired efficiency of the rotary transformer,
material such as powdered hydrogen-annealed iron, or the
like, is u d in the core an pole piece members of the trans
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centric, axial alignment with the rotor shaft, and the support
stud and flanged sleeve so fastened thereto support 2 rotary
transformer secondary winding which is formed on a core
made of compressed powdered hydrogen-annealed iron
material. In addition to the stud, adhesives such as epoxy, or
the like, may be used to prevent removal of the secondary
winding. Also, to ensure that proper axial alignment is
achieved, the transformer secondary core and epoxy material
may be ground to size after assembly. Preferably, the seconda-
ry winding of the rotary transformer is electrically connected
to the rotor winding of the alternator through a single wire or
conductor, with the rotor shaft itself forming the other wire or
conductor, and a diode bridge rectifier circuit is interposed in
the single wire to apply a DC voltage to the rotor. By providing
alternators as separable units with respect to the rotary trans-
formers, each portion of the alternator can be tested separate-
ly and then connected together at a future operation. Also, al-
ternators can be standardized for operation from any voltage
value since the excitation of the alternator is controlled by the
amount of current applied to the primary winding of the rotary
transformer. Hence, the alternator can be designed to operate
at a minimum voltage, for example, 6 or 12 volts or so, and
with suitable voltage-dropping means connected in circuit
with the AC source feeding the rotary transformer with a
uniform excitation voltage is obtained. Another, and possibly
more desirable approach, would be to make all the rotatable
secondary winds the same and change or vary the number of
turns in the primary to correspond to the voltage being used.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now to the single FIGURE of the drawings, the es-
sential cemponents necessary for a full and complete un-
derstanding of this invention are shown and described in detail
with nonessential components illustrated by way of example.
A rotary transformer designated generally by reference nu-
meral 10 is formed at one end of an alternator housing 12. The
alternator housing 12 includes the usual stator winding 14 for
providing an alternating current voltage output at terminals 13
in response to rotation of a rotor 16 supported within the
housing 12 The rotor 16 is formed on a shaft 18 urnaled at
th ends £ i § 3 !
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of the shaft 18 which has a very accurately machined recess
portion or counterbore 40a for receiving the flange 41a of a
sleeve 41. The flanged portion 41a of the sleeve 41 is
machined perpendicular to the axis thereof to engage the cor-
responding surface of the recess 40a. The mounting stud 42
has the head thereof engaging a resilient washer means 44
which provides the necessary compliance or resilience for the
expansion and contraction of the powdered hydrogen-an-
nealed iron core 36. .

The core 36 is provided with a secondary winding 46 which
has one end thereof electrically connected via a single insu-
lated wire 48 which passes through a groove formed in the
shaft 18 and is in direct circuit connections with the rotary
winding of the rotor 16. The other lead of the secondary wind-
ing 46 is formed by the powdered hydrogen-annealed iron
core 36, the sleeve 41, the support stud 42 and the rotary shaft
18 as a continuous conductive path therethrough. The lead 48
preferably is connected to one terminal of a bridge circuit net-
work, indicated by reference numeral 50, imbedded within the
rotor 16 for rotation therewith. This bridge network converts
the alternating current voltage induced into the secondary
winding 46 of the rotary transformer 10 into a direct current
voltage for excitation of the rotor 16 to effect an alternating
current output at the stator winding 14. After the winding por-
tion of the rotary transformer 10 has been assembled on the
rotor shaft 18, with the windings 46 being well below the radi-
ally extended portions 364 and 36b, the transformer seconda-
ry assembly can be ground to an exact size to ensure axial
alignment. This operation would grind only the powdered
hydrogen-annealed iron of the core and any epoxy which may
extend beyond the desired diameter.

Preferably, the diameter of the secondary core 36 is slightly
less than the diameter of the end portion 18a of the shaft 18
which is supported by the bearing 20 and therefore, should
removal of the bearing 20 become necessary, it can be slipped
over the secondary core 36 without removing the same from
the shaft.

Accordingly, what has been described is a simple and effec-
tive means for providing a rotary transformer at the end of a
rotor shaft of an alternator. Therefore, variations and modifi-
cations of this invention may be effected without departing
from the spirit and scope of the novel concepts disclosed and
claimed herein.

I claim:

1. An alternator comprising, in combination:

a support means;

a stator winding secured to said support means and ar-
ranged for applying an alternating current voltage to out-
put terminals of the alternator;

a shaft rotatably mounted at axially spaced-apart support
bearings held by said support means;

a rotor winding formed on the said shaft between said axi-
ally spaced-apart support bearings and arranged to in-
duce an alternating current voltage into said stator wind-
ing when rotating relative thereto;

an excitation means secured to said support means out-
wardly of one of said axially spaced-apart support
bearings and arranged for receiving directly an excitation
signal;

a support stud;

means formed at one end of said shaft to receive said sup-
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port stud in substantial concentric axial alignment with
said shaft and in a spaced relation to said excitation
means;
inductance means carried by said support stud to be in a
close running fit with said excitation means inductively to
receive said excitation signal; and .

means connecting said inductive means with said rotor
winding to apply the excitation signal so received to said
rotor winding to cause a magnetic field therein and in-
duce an alternating current voltage output at said stator
winding.

2. The alternator of claim 1 wherein said excitation winding
includes a cylindrical magnetic pole piece having radially in-
wardly turned ends axially extending a given distance, an ex-
citation winding formed on said pole piece between said radi-
ally inwardly turned ends, and said inductance means carried
by said support stud includes a magnetic core member axially
positioned within the cylindrical magnetic pole piece and held
by said support stud, and having radially outwardly turned
ends in close proximity with the radially inwardly turned ends
of said magnetic pole piece, and an inductance winding on
said magnetic core between its ends and connected in circuit
with said rotor winding.

3. The alternator of claim 2 wherein said magnetic core
member has radially outwardly turned ends which extend axi-
ally a distance less than the given distance of the radially in-
wardly turned ends of said magnetic pole piece to be at all
times in magnetic flux registry therewith.

4. The alternator of claim 1 wherein said inductance means
includes a magnetic core member axially held in position at
the end of said shaft by said support stud, said magnetic core
member having a diameter less than the diameter of said shaft
to allow removal of the bearing means at that end of said shaft
without removal of said magnetic core member.

5. The alternator of claim 1 wherein said means formed at
one end of said shaft is a recess having a smooth wall portion
extending perpendicular to the axis of said shaft, and further
including a flanged sleeve through which said support stud
passes, the flange portion thereof being perpendicular to the
axis of said shaft and engaged with said recess to ensure axial
alignment of said inductance means with said shaft.

6. The alternator of claim 1 wherein said inductance means
includes a core member of powdered hydrogen annealed iron
having an axial aperture for receiving said support stud, and
said support stud has a threaded portion formed at one end
thereof to engage the end of said shaft and a head formed at
the other end thereof to apply pressure to said core member to
hold the same in position, and a resilient washer interposed
between said core member and said head of said support stud
to compensate for expansion and contraction of said core
member.

7. The alternator of claim 1 wherein said inductance means
includes a winding which has one end thereof connected to
the rotor winding of said alternator through a single wire and
the other end thereof electrically connected through said shaft
to effect a second connection to the rotor winding of the alter-
nator.

8. The alternator of claim 1 wherein said excitation means
and said inductance means include closely spaced core mem-
bers formed of powdered hydrogen annealed iron.



