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1

This invention relates to load switches for
" tapped transformers having several rows of con-
tacts per phase. :

Load selectors for tapped transformers are
connected without the insertion of a step selector
with the transformer taps and take care of the
selecting and load switching on the same contact
row. In the already known load switches, the
stationary switch contacts connected with the
transformer taps are uniformly distributed on
the periphery of a circular or eylindrical contact
carrier, generally an insulating plate or insulated
cage consisting of bars or an insulated eylinder.
Within this stationary contact circle, the system
of movable load switch contacts with their con-
tact resistances, serving for the switching of the
load, move from contact to contact tangentially
or on chords or on cycloidal paths or gimilar
paths. This movable contact system is evenly
directed towards the radial central axis of the
main (n case of multi-phase load selectors to-
wards the radial central axis of all main contacts
to be switched at the same time) and regulates
the correct time seguence of the connections and
disconnections of the movable load switch con-
tacts by arrangemens of the corresponding con-
tact guides on axes which lead or lag behind the
radial central axis by a certain angle. In this
connection, however, the angular displacement
of the axes always remains in the range of one
switching step as determined by the angular dis-
tance between two adjacent stationary tap con-
tacts on the external contact carrier.

Improvements made recently in the field of load
switches cannot be applied to the known load
switches whose arrangement of switch contacts
cannot be limited to the angular distance between
two stationary tap contacts. They must be dis-
tributed over the entire periphery of the inner
circular or cylindrical contact carrier and accord-
ingly cannot be connected with the same tap con-
tacts in the case of a changeover switching opera-
tion, which is, however, necessary in order to
maintain the correct switching sequence.

In accordance with the present invention, this
difficulty is overcome by providing an entire circle
or group of spaced stationary switch contacts si-
ranged circumferentially on the outer eircular or
cylindrical contact carrier and connected with
the individual transformer taps for each movable
load switch contact on the inner circular or cylin-
drical contact carrier. For instance, there are
thus produced, along with the customary movable
main contact directly connected with the current
shunt and with the two movable auxiliary con-

14

10

20

30

35

40

50

55

2

tacts connected with the main contact by means
of switch resistances, three such groups of con-
tacts. These groups of contacts can, for instance,
operate in three horizontal planes displaced
axizlly with respect to each other in the longi-~
tudinal direction of the load selector. During
this switching operation, the stationary switch
contacts belonging to different eireles or groups,
but belonging to the same transformer tap, are
electrically connected with each other on the
outer contact carrier, while the movable switch
contacts on the inner contact carrier are con-
nectea positively and mechanically with each
other by a common contact lever. If the axially
displaced contact circles or groups of contacts
are arrvanged far enough apart from each other
on the cuter contact carrier, the conductors re-
quired for connection between the staticnary,
main and auxiliary contacts of the same trans-
former tap can be arranged in mulbi-serew
thread formation in the intermediate spaces pro-
duced thereby. The insulation of these conduc-
tors against the voltage potential of the adjacent
conductors and contacts is suitably effected by
winding layers of cable paper thereon.

It is the main object of the present invention
to provide a load selector for tapped transformers
that is highly efficient in operation and compact
and simple in construction.

Other objects and advantages of the invention
will be apparent from the description thereof to
follow taken in connection with the accompany-
ing drawings in which—-

In the drawings,

Fig. 1 is a part elevational and part sectionsl
view of a load switch having an outer and an
inner cylindrical or tubular contact carrier, em-
bodying my invention.

¥Fig. 2 is a cross-sectional view taken on the
nlane of the line ha—ha of Fig. 1,

Fig. 3 is a cross-sectional view taken on the
vlane of the line H—H of Fig. 1.

Fig. 4 is a cross-sectional view taken on the
blane of the line Rb—hb of Fig, 1.

In Fig. 1, a load switch is shown including an
outer tubular or cylindrical load switch contact
carrier and an inner tubular or eylindrical load
switch contaect carrier. The upper halves of the
contact carriers are in longitudinal section to
show the arrangement of the spaced stationary
and movable load switch contacts. The contacts
are arranged in groups and the individual con-
tacts of each group are circumferentially spaced
from each other. The groups are axially sraced

‘from each other, with the upper group disposed
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on the plane of the line ha—nha, the intermediate
group on the plane of the line H—H, and the
lower group on the plane of the line hb—hb of
g, 1.

The lower halves of the contact carriers are in
gievation showing the helical course of the in-
;uiated connecting lines between the three sta-
tionary contacts belenging to each transformer
tapn.

In Fig. 3 are shown the main stationary load
contacts HI to HI® disposed in the cenfral or
intermediate plane indicated by the line H—H
of Fig. 1. These contacts are suitably fastened
to the inner surface of the outer contact carrier
and spaced circumferentially therearound.

Fig. 2 shows the lagging auxiliary stationary
contacts ol to haig on the upper plane indicated
by the line ha—ha of Fig. 1, and Fig. 4 shows
the leading auxiliary stationary load contacts hbl
to hbiG on the lower plane indicated by the line
hb—nhb of Fig. 1. These auxiliary contacts are
mounted on the inner surface of the outer car-
rier and spaced circumferentially therearound.

A rotatable tubular shaft m is suitably sup-
ported centrally of the inner contact carrier and
extends through the area occupied by the three
groups of stationary contacts. A triangular or
spider-shaped plate St is fastened to the top
end of the tubular shaft and a similar shaped
plate S2 is fastened to the bottom end of the
shaft. Insulating levers or push rods L{ and
L2 are pivotally connected to two of the pointed
ends of plate St and similar levers or push rods
.5 and L4 are pivotally connected to the bottom
plate S2. The outer free ends of the levers
or push rods are operatively connected to mov-
able load switch contacts Bi, K2 and K3. Infer-
posed in any suitable operative manner between
the upper movable auxiliary switch load contact
K3 and the lower auxiliary movable switch con-
tact K3 and connected to the movable switch con-
tacts are ohmic resistance elements Ua and Ub.

In the intermediate or centrol plane indicated
by the line H—H of Fig. 1, the main switch load
stationary contacts Hi to HI§ are supported on
the inner surface of the outer contact carrier
and arranged circumferentially in spaced rela-
tion therearound. The main movable switeh con-
tact K1 is arranged in this plane and is adapted
to contact the stationary contacts in said plane.

In the uppsr plans indicatzsd by the line ha—nhs
of mig. 1, the stationary auxiliary switch con-
tacts hat to haid are supported on the inner
surface of the outer contact carrier and arranged
cireumferentially in spaced relation therearound.
The auxiliary movable switch contact Ka is also
arranged in this plane and is adapted to contact
the stationary contacts in said plane.

Tn the lower plane indicated by the line Ab—nb
of Fig. 1, the auxiliary stationary switch contacts
hbi to hbid are supported on the inner surface
of the cuter contact carrier and arranged circum-
ferentially in spaced relation therearound. The
auxiliary movable switch contact K3 is also ar-
ranged in this lower plane and is adapted to
contact the stationary contacts in said plane.

The stationary load contacts provided with the
same index number, for example, HE, hab and hb5,
are positioned in staggered relation about 120°
apart and are electrically connected to each other
by the connections or conductors shown in helical
formation at the bottom of Fig. 1, and connected
to the transformer tap hearing the same index
number.

The movable load switch contacts including the
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main contact Ki and the auxiliary contacts K2
and K3 are electrically connected with the cur-
rent shunt A directly or by means of the ohmic
switech resistances Uae and Ub (Fig. 3). They
are mechanically connected to the central tubu-
lar shaft m by means of the levers Li, L2, 1.3
and L4, the spider plates Si and S2. The main
movable contact KI is connected to the levers
Li and L3 by means of a rod T exiending be-
tween and connected to said levers. The auxiliary
movable contacts K2 and K3 are connected to
shaft m by the links or levers L2 and L4.

A torque is imparted to the rotatable shaft m
by coil springs Fi and F2 acting upon the spider
plates S and S2, respectively, which torque forces
the movable contacts Ki, K2 and K3 radially otit-
ward until one of them comes into contact with
one of the stationary load stationary contacts,
bringing the latter into circuit with the trans-
former winding and the current shunt A. Thus
as shown in the drawing, at the top of Fig. 1
and in Fig. 3, the main movable contact ¥l is
moved into contact with the stationary top con-
tact HE and electrically connects the latter di-
rectly with the current shunt A.

The auxiliary movable contacts K2 and ¥3 are
actuated only upon the switching of the load
from one transformer stage to ancther, for ex-
ample, from contact H5 to contact Hi. During
this switching operation, the inner cylindrical
contact carrier rolls in the known manner in the
outer cylindrical contact carrier, for instance,
from contact H5 to HS, HT, HS, HS, i), Hi,
H2, B3 to HA4 as viewed in Fig, 3. During this
switching movement, the movable main contact
K{i moves in a cycloidal path from contact H3
to HA. Before contact K{ moves from contact
HS5, movable contact K3 (Fig. 4) is moved into
contact with contact rb5 and in this way main-
tains the continuous electric connection from con-
tact H5 via contact ib5, movable contact X3 and
the switch resistance Ub to the current shunt A,

Continued further rolling of the inner ¢ylin-
drical contact carrier brings movahle contact K2
(Fig. 2) into contact with contact hafd. Before
contact K3 is moved away from contact kb%, an
electrical connection is established from contact
14 through contact had, movable contact K2 and
the contact resistance Ua to the current shunt A.
Continued further rolling heycnd contact hod
carries movable contact K{ into contact with the
tap contact H4 and brings the latter into direct
electric connection with the current shunt A. In
this way, the load switching from contact H3 to
contact H4 is completed.

A current interruption has not taken place dur-
ing this switching movement inasmuch as springs
1 and F? always impart a torque on the me-
chanical devices of the system consisting of the
three-armed spider plates Si and S2, the cenfral
tube m, the levers L, L2, L3, L4, and the support-
ing rod ‘T, which torque the movable contacis Kli,
K2 and K2 displace outwardly as far as possible
in g radial direction so that each passing contact
can only move from its stationary mating contact
when the contact moving up already has touched
its coacting stationary contact. This is only pos-
sible when the auxiliary movable contacts K2 and
K3 have a sufficiently large angle, for example,
about 120°, as compared with the main movable
contact Ki. The corresponding stationary en-
gaging contacts must therefore be rotated over
the main contacts (for example, H5 and H4, re-
spectively) as to cover this same angle with
smooth electrical action.
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Iclaim: k

1. In a load selector for tapped transformers
having a large number of taps of the type con-
sisting of stationary and movable load switch
contacts and chmic contact resistances connected
to same, said stationary load switch contacts be~
ing connected with the individual transformer
taps and arranged in an insulated manner, a
switching device including g contact carrier
carrying said stationary contacts and having an
externally cylindrical shape, said movable load
switch contacts cooperating with the stationary
load switch contacts and a current shunt con-
nected therewith; a contact carrier earrying said
ohmic contact resistances and being of substan-
tially cylindrical shape, means allowing said last
carrier to roll eccentrically in the outer contact
carrier, including means whereby each movable
load switch contact cooperates with a circle of
stationary load switch contacts corresponding to
it, and conductors rigidly and mechanically con-
necting the stationary load switch contacts be-
longing to different cireles but to the same trans~
former tap.

2. A switching device according to claim 1 in
which said movable load switch contacts are ar-
ranged approximately uniformly over the entire
periphery of the inner movable contact carrier, in
which the circles of the stationary load switch
contacts, with each of which a separate movable
load switch contact cooperates, are arranged axi-
ally displaced from each other on the cylindrical
surface of the outer carrier, and in which the
metallic connections between the stationary load
switech contacts belonging to the same irans-
former tap are arranged in the intermediate
spaces between the axially displaced contact
circles in a mulfi-screw-thread formation,

3. A switching device for a tapped transformer
having & plurality of taps including an outer
tubular member having rows of axially spaced
stationary contacts on its inner surface, the in-
dividual contacts of each row being spaced cir-
cumferentially, means of connection between said

stationary contacts and the transformer taps, an

inner tubular member rollable on the contacts on
said outer tubular member, a rotatable shaft sup-
ported centrally of said inner tubular member
and radially movable contacts carried by said
shaft for contacting the stationary contacts, and
means including coiled springs for moving said
shaft, the stationary contacts of different rows
connected to one transformer tap being connected
to each other, and also including in cooperative
relationship with the means for moving said shaft,
plates fastened at the respective ends of said
shaft, insulating levers pivotally connected, re-
spectively, at the inner ends, to predetermined
points of both said plates, the outer ends of said
insulating levers being operatively connected to
the respective movable contacts.

4. A switching device for a tapped transformer
having a. plurality of taps including an outer
tubular member having rows of axially spaced
stationary contacts on its inner surface, the in-
dividual contacts of each row being spaced cir-
cumferentially, means of connection between said
stationary contacts and the fransformer taps,
an inner tubular member rollable on the contacts
on said outer tubular member, a rotatable shaft
supported centrally of said inner tubular mem-
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ber, a movable contact carried by said shaft op-
posite each row of stationary contacts adapted to
contact said stationary contacts, and means for
moving said shaft, and also including in coopera-
tive relationship with the means for moving said
shaft, plates fastened at the respective ends of
said shaft, insulating levers pivotally connected,
respectively, at the inner ends, to predetermined
points of both said plates, the outer ends of said
insulating levers being operatively connected to
the respective movable contacts.

5. A switching device for a tapped transformer
having a plurality of taps including an outer
tubular member having rows of axially spaced
stationary contacts on its inner surface, the in-
dividual contacts of each row being spaced cir-
cumferentially, an inner tubular member rollable
on the contacts on said outer tubular member, a
rotatable shaft supported centrally of said inner
tubular member, a movable contact carried by
said shaft opposite each row of stationary con-
tacts adapted to contact said stationary contacts,
and coiled springs for moving said shaft, and
means of connection between the stationary con-
tacts and the transformer taps, the stationary
contacts of different rows connected to one trans-
former tap being connected to each other, said
connections being disposed in the spaces between
the rows of stationary contacts, and also includ-
ing in cooperative relationship with the means for
moving said shaft, plates fastened at the respec-
tive ends of said shaft, insulating levers pivotally
connected, respectively, at the inner ends, to pre-
determined points of both said plates, the outer
ends of sald insulating levers being operatively
connected to the respective movable contacts.

6. A switching device for a tapped transformer
having a plurality of taps including an outer
tubular member having rows of axially spaced
stationary contacts on its inner surface, the in-
dividval contacts of each row being spaced cir-
cumferentially, an inner tubular member rollable
on the contacts on said outer tubular member, a
rotatable shaft supported centrally of said inner
tubular member, a movable contact carried by
said shaft opposite each row of stationary con~
tacts adapted to contact said stationary contacts,
coiled springs for moving said shaft, and conduc-
tors connecting stationary contacts of different
rows to one transformer tap and to each other,
said conductors being disposed in the spaces be-
tween the rows of contacts and being arranged in
helical formation, and also including in coopera-
tive relationship with the means for moving said
shaft, plates fastened at the respective ends of
said shaft, insulating levers pivotally connected,
respectively, at the inner ends, to predetermined
points of both said plates, the outer ends of said
insulating levers being operatively connected to
the respective movable contacts.
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