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[57] ABSTRACT
A direct drive and mechanical stop mechanism for a

load tap changer. The direct drive utilizes a partial or
mutilated driving gear from which approximately one-
half of the teeth have been removed. A pair of arms are
provided on the driving gear adjacent the last teeth on
each side of the gear which engage pins which are
mounted on an intermediate gear. The engagement of
the arms with the pins insure proper meshing of the
teeth on the driving gear with the teeth on the interme-
diate gear. A driven gear is rotated 180° by each rota-
tion of the intermediate gear to provide a single tap
change through a Geneva gearing mechanism. At the
end of each tap change, the drive gear disengages and
the motor control stops. To prevent overrun, should
the limit switches not operate, a mechanical stop is pro-
vided on the driven gear which mechanically stops the
gears in either direction when the limits of the tap
changer are reached. The stop mechanism provides a
plurality of freely rotating washers which are mounted
on a shaft which rotates with the driven gear. Each
washer is provided with a tab which interferes with the
next upper tab. When all of the tabs are lined up in en-
gagement in a spiral fashion, the uppermost tab on the
uppermost washer will engage a stop which is fixed to
the frame of the tap changer thereby preventing further
rotation of the driven gear in that direction.

5 Claims, 4 Drawing Figures
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1
DIRECT DRIVE AND STOP MECHANISM FOR
LOAD TAP CHANGER

BACKGROUND OF THE INVENTION

This invention relates to tap-changers and more par-
txcularly to a direct drive and mechanical stop mecha-
nism for a tap changer.

As. is well understood in any tap changer, the tap
changer must move precisely from one tap position to
the next. In many types of electrically operated tap
changers, an electrical motor winds up a spring which
delivers the necessary force to make the desired tap
change. In these instances, the starting and stopping of
the motor is not critical since the precision of the tap
changer depends upon the spring. In many instances, a
direct drive system is utilized. The direct drive system
is difficult due to overtravel of the motor at the end of
the tap change. In instances where direct gear drive is
used, it is necessary to provide either a complex cam
and switch system or else an accurate braking of the
motor to prevent undesired overtravel of the tap
changer. Of course; in many instances, both the com-
plex cam and switch system as well as the motor brake
is utilized. A direct drive is considered desirable be-
cause it provides a direct relation between the gear and
the position of the tap changer. Because of the cost and
complexity of cams, switches and braking, it has been
considered desirable to provide a direct drive system in
which the motor could coast or overtravel without
causing overtravel of the tap changer. Further, it has
been considered desirable to provide a mechanical stop
means for the tap changer drive which will automati-
cally stop the tap changer at the end of the tap changer
position if the electrical limit switches should not func-
tion properly.

It is, therefore, a principal object of this invention to
provide a direct gear drive tap changing mechanism in
which the driving gear becomes disengaged from the
driven gearing after each tap change thereby prevent-
ing overtravel of the motor from causing overtravel of
the tap changer.

A further object of this invention is to provide a di-
rect drive tap changer. mechanism with an automatic
mechanical stop connected thereto to prevent overrun-
ning of the limits of the tap changer in either direction
in the event of failure of the normal limit switches of
the tap changer.

A still further object of this invention is to provide a
combined direct gear drive tap changer mechanism and
an automatic mechanical stop that is simple in con-
struction and operation and which is inexpensive in
comparison to presently available direct drive systems.

SUMMARY OF THE INVENTION

In carrying out this invention in a preferred form, a
tap changer is provided having a direct gear drive. The
drive gear has a portion of its teeth removed such that
it is disengaged from an intermediate gear for approxi-
mately one-half of each revolution. Means are provided
on the drive gear cooperating with the intermediate
gear-to provide the accurate desired meshing of these
gears in either direction of rotation. After each tap
change, the drive gear is disengaged from the tap
changer and coasts with the motor to an intermediate
position. A mechanical stop means is provided con-
nected to a gear means and mechanically stops the tap
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changer in either direction when a tap change is at-
tempted beyond the limits of the tap changer.

The invention which is sought to be protected will be
particularly pointed out and distinctly claimed in the
claims which are appended hereto. However, it is be-
lieved that the invention and the manner in which its
various objects and advantages are obtained, as well as
other objects and advantages thereof will be better un-
derstood by reference to the following detailed descrip-
tion of a preferred embodiment thereof, particularly
when considered in connection with the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic diagram of one form of a tap
changing circuit showing the mechanisms of this inven-
tion in block form applied thereto;

FIG. 2 is a partial top view of the direct drive mecha-
nism of this invention;

FIG. 3 is a plan view of a preferred form of automatic
mechanical stop mechanism of this invention; and

FIG. 4 is a perspective view of one of the washers
which are utilized in the stop mechanism of FIG. 3.

DESCRIPTION OF PREFERRED EMBODIMENT

The preferred embodiment of this invention will be
described with reference to a specific tap changing cir-
cuit which is shown in FIG. 1. However, it should be
understood that the invention can be applied to any de-
sired tap changing circuit. Referring now to the draw-
ings in which like numerals are used to indicate like
parts throughout the various views, FIG. 1 shows the
schematic diagram of one form of tap changer circuit
which includes a tapped winding 10 having a plurality
of tap contacts 12, 13, 14, 15, 16, 17 and 18 arranged
in a semicircular form as shown. The tap selector con-
tacts 20 and 22 are connected through reactor coils 24
and 26 and bypass switches 28 and 30, respectively, to
a contact 32 which in turn is connected to a load 34.
An interrupter switch 36, for example, a vacuum inter-
rupter is shunted across the parallel circuit which in-
cludes the bypass switches 28 and 39. As is well under-
stood by those in the tap changer art, when it is desired
to change from taps in the tap changer, for example,
from tap 14 to tap 15, the bypass 28 will be opened thus
shunting the current from contacts 14 and 20 through
the vacuum interrupter 36 to the load 34. The vacuum
interrupter 36 must then be opened prior to the move-
ment of movable contact 20 to prevent current flow
through contacts 14 and 20 and thus preventing arcing
therebetween. When the contact 20 reaches fixed con-
tact 15, then the vacuum interrupter 36 will close to di-
vide the current through movable contacts 20 and 22.
Bypass switch 28 will then be closed relieving the vac-
uum interrupter 36 of the current carrying duty. The
above description of one operation of a tap changer is
well known and is found, for example in U.S. Pat. No.
3,524,033 which is assigned to the same assignee as thns
application.

The contacts 20 and 22 are driven through a direct
gear, tap changer drive 38 and a tap changer drive
motor 40 as required, for example, by the tap changer
control system 42. A mechanical stop 44 is provided
which is connected to the tap changer drive 38 which
will prevent overrunning of the limits of the tap
changer should the limit switches fail.
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The preferred form of direct drive mechanism ac-
cording to this invention is shown in FIG. 2. As is there
shown; a drive gear 46 is connected to be driven by the
motor 40. Gear 46 drives an intermediate gear 48
which in turn drives gear 50. Gear 50 is connected to
standard Geneva gearing 52 which in turn drives con-
tacts 20,22 in the usual manner. Obviously, Geneva
gearing 52 can be one or more Geneva gears, as de-
sired. Drive gear 46 and driven gear 50 are the same
size, while the intermediate gear 48 is one-half their
size, providing a one to two ratio. In one preferred
form, driven gear 50 is provided with 114 teeth, while
intermediate gear 48 is provided with 57 teeth. As is
shown 'in the drawing, approximately on-half of the
teeth of drive gear 46 have been removed. In the pre-
ferred form previously mentioned, 63 teeth have been
removed from gear 46 providing 51 driving teeth to
mesh with intermediate gear 48. This construction of
the driving gear 46 provides approximately 180° of free
Totation before the drive gear 46 meshes with the inter-
mediate gear 48. In order to provide accurate meshing
of gears 46 and 48 and to provide substantial full rota-
tion of gear 48, arms 54 and 56 are provided having
notches 58 and 60, respectively, which engage pins 62
and 64 mounted on gear 48 in the manner shown. As
is well understood, one rotation of gear 48 will drive
gear 50 to 180° making one tap change. As shown in
phantom lines in FIG. 2, when drive gear 46 has rotated
gear 48 through a full revolution, arms 54 and 56 will
be in the phantom position shown. In this position of
gear 46, there are no teeth to mesh with gear 48 so that
coasting of motor 40 and further driving of gear 46 will
not affect the position of the tap contacts 20,22. Of
course, should gear 46 now be driven in a reverse direc-
tion, arm 56 will contact pin 64 meshing the gears and
driving the tap changer in the reverse direction.

As will be apparent from the above description, a tap
change sequence may start with the drive gear 46 at
any point on the toothless portion of the gear. As one
of the arms 54 or 56 contacts the appropriate pin 62 or
64 on gear 48, the gears 46 and 48 mesh. Gear 46 then
drives gear 48 through one revolution to thereby drive
gear 50 through 180° to provide a desired tap change.
Obviously, motor 40 does not have to start or stop at
a precise point and no braking of motor 40 is required
to provide precision tap changing. ’

When the tap changer reaches either contact 12 or
contact 18, limit switches are actuated to prevent fur-
ther operation of the tap changer to exceed the upper
limit 32 or the lower limit 18. In the event of a malfunc-
tion of such limit switches, a mechanical stop 44 is pro-
vided according to this invention. The preferred form
of mechanical stop 44 is shown in FIGS. 3 and 4 to
which reference will now be made.

As shown in FIG. 3, the mechanical stop 44 com-
prises a plurality of metal washers 70 mounted on a
shaft 72. Shaft 72 is provided with a flange 74 and the
bottom washer 70a is fixed to such flange. Washer 70a
may be secured to flange 74 by any desired means such
as, for example, by bolts or welding. Shaft 72 is con-
nected to driven gear 50 so as to rotate therewith. Each
of washers 70 is freely mounted on shaft 72 and each
is provided with a tab 76 (see FIG. 4). The tab 76 on
each washer will engage the tab 76 on the next upper
washer 70 in either direction of rotation. The washer
70a is also provided with a tab 76a which will engage
the tab 76 on the washer 70 directly above washer 70a,
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also in either direction of rotation. A fixed stop 78 is
provided which is fixed to the frame of the electrical
device (not shown), such that tab 76b on top washer
70b will engage the edge of stop 78 in either direction
of rotation.

As will be apparent during rotation of driven gear 50
to change taps, washer 70a will rotate. As washer 70a
rotates, tab 76a will engage tab 76 on the washer 70 di-
rectly above washer 70a. Further rotation will cause
the tab 76 of that washer 70 to engage the tab 76 of
washer 70 immediately thereabove. In this manner, as
the tap changer moves from one limit to the other, the
washers 70 are driven until all of the tabs 76a, 76 and
76b are spiraled upwardly as shown in FIG. 3. Should
the control 42 signal for a further movement in such di-
rection, tab 76b will engage fixed stop 78 preventing
further rotation of gear 50. In one form of this inven-
tion, one washer 70a, one washer 705 and sixteen wash-
ers 70 were provided. The tap changer was provided
with 33 contacts. By use of this invention, all 33 posi-
tions could be used on the tap changer before the me-
chanical stop would prevent further rotation. As will be
understood, shaft 72 and washer 70a would make 16
full revolutions before the upper washer 70b was posi-
tioned such that tab 765 would engage stop 78 in mov-
ing from one limit to the other of the tap changer. Obvi-
ously, the number of washers 70 and the dimensions of
the tab 76 will depend on the number of positions of
the tap changer.

While there has been shown and described the pres-
ent preferred embodiment of the invention, it will, of
course, be understood by those skilled in the tap
changer art that various changes may be made without
departing from the spirit and scope of the invention.
Such changes are considered as being within the scope
of the invention as it is described in the appended
claims.

What is claimed as new and which it is desired to se-
cure by Letters Patent of the United States is:

1. A direct drive and mechanical stop for a tap
changer comprising a winding having a plurality of
fixed contacts, a tap changer with a pair of movable
taps movable into contact with one or with the adjacent
fixed contacts, means driving said movable contacts,
said means including a drive gear driven by a motor in
a predetermined direction in accordance with the de-
sired tap change, said drive gear having teeth removed
from substantially half the circumference of said gear,
a pair of arms on said gear one at each side thereof
overlying the last teeth on said side of said gear, an in-
termediate gear mounted in meshing relation with said
drive gear, said intermediate gear being one-half the
size of said drive gear, pins mounted on said intermedi-
ate gear adjacent each other and in position to be en-
gaged by one of said arms on said drive gear, engage-
ment of one of said arms with one of said pins meshing
said drive gear teeth with said intermediate gear, a
driven gear mounted in meshing relation with said in-
termediate gear, Geneva gearing cooperating with said
driven gear to move said movable tap contacts one po-
sition for each rotation of said intermediate gear, a me-
chanical stop, said mechanical stop including a shaft
fixed to said driven gear, a plurality of washers
mounted on said shaft, each of said plurality of washers
having a tab portion adapted to engage the tab portion
of the adjacent upper washer, the lowermost of said
washers fixed to said shaft for rotation therewith while
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the remainder of said washers are rotatable on said
shaft, a fixed stop member at the top of said shaft hav-
ing edges adapted to engage the tab portion of the up-
permost washer to prevent rotation of said driven gear
when all of said tabs are engaged with the next upper
tab.

2. A direct drive and mechanical stop for a tap
changer as set forth in claim 1 wherein said driven gear
is twice as large as said intermediate gear and where
said remainder of said washers is one more than half
the number of fixed contacts on said winding.

3. A direct drive for a tap changer comprising a wind-
ing having a plurality of fixed contacts, a tap changer
with a pair of movable taps movable into contact with
one or adjacent fixed contacts, means driving said mov-
able taps, said means including a drive gear driven by
a motor in a predetermined direction in accordance
with a desired tap change, said drive gear having teeth
removed from substantially half the circumference
thereof, a pair of arms on said gear, one on each side
thereof and overlying the last teeth on the edge of said
drive gear, an intermediate gear mounted in meshing
relation with said drive gear, said intermediate gear
being one-half the size of said drive gear, pins mounted
on said intermediate gear adjacent each other and in
position to be engaged by said arms on said drive gear,
engagement of one of said arms with one of said pins
meshing said drive gear teeth with said intermediate
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gear, a driven gear mounted in meshing relation with
said intermediate gear, Geneva gearing cooperating
with said driven gear to move said movable tap con-
tacts one position for each rotation of said intermediate
gear, whereby rotation of said drive gear rotates said
intermediate gear one revolution and disengages such
that overrunning of said motor will not cause overrun-
ning of said tap changer.

4. A direct drive for a tap changer as set forth in
claim 3 in which said driven gear is twice as large as
said intermediate gear and causes one change of said
tap changer for each half revolution of said driven gear.

5. A mechanical stop mechanism for a tap changer
having a pair of movable tap contacts, means driving
said pair of movable contacts over a plurality of fixed
contacts, said mechanical stop including a shaft driven
by said driving means, a plurality of washers mounted
on said shaft, each of said plurality of washers having
a tab portion adapted to engage the tab portion of the
adjacent upper washer, the lowermost of said washers
fixed to said shaft for rotation therewith while the re-
mainder of said washers are rotatable on said shaft, a
fixed stop member at the top of said shaft having edges
adapted to engage the tab portion of the uppermost
washer to prevent rotation of said shaft when all of said

tabs are engaged with the next upper tab.
* * *® * *



