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8 Claims. (C. 200-6) 

This invention relates to load tap selectors for tapped 
transformers and particularly for transformers having 
hollow insulating cylinders with parallel axes and rollable 
one within the other. 

In tapped transformers of small and mediurn output 
load tap selectors, i. e. tap selectors switching under 
load, usually the stationary load switching contacts con 
nected to the transformer tappings are fixed on a station 
ary outer insulating hollow cylinder, and the counter 
acting load Switching contacts are movably mounted on 
an inner hollow insulating cylinder rollable on the inner 
Surface of the outer cylinder. Such load tap selectors 
may be built single-phase or polyphase, the polyphase 
tap selectors being built only for application on the 
neutral point of the transformer. In order to guide 
the movement of the inner rollable cylinder, the poly 
phase tap selectors have been built only for application 
on the neutral point of the transformer and this has been 
accomplished by providing an elongated metal axle ex 
tending throughout the length of the inner rollable cylin 
der and by means of eccentric drives on the upper and 
lower ends of said cylinder. Such an elongated metal 
axle is objectionable as it causes a disturbing influence, 
especially if in the polyphase load tap selector each phase 
is assigned its own load changeover switch part having 
phase potential, since the stationary and movable con 
tacts must be completely insulated from the contacts of 
the neighboring phase. An elongated insulating axle is 
also objectionable as it would take up too much space 
unless the diameter of the load tap selector were in 
creased to uneconomical dimensions. 

It is therefore an object of the present invention to 
provide means for guiding and controlling the movement 
of the inner, roilable cylinder without the necessity of 
using an elongated axle either of metal or of insulating 
material. 

It is another object of the invention to maintain the 
axes of the outer and inner cylinders in parallelism 
without the necessity of using an elongated axle eithe 
of metal or of insulating material. 

It is another object of the invention to insulate the 
load tap selector parts of the individual phases completely 
from each other, without the necessity of increasing the 
dimension of the cross-section of the load tap selector. 

It is another object of the invention to provide a load 
tap selector wherein the body of the inner rollable cyl 
inder is used to transmit the torque necessary for its roll 
ing movement from one end of the body to the other. 

It is another object to provide improved means for 
urging the gear teeth of the inner rollable cylinder into 
continuous mesh with the gear teeth of the outer fixed 
cylinder. 

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

Fig. 1 is a vertical sectional view of a load tap selector 
for a three-phase transformer embodying my invention, 
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2 
the view being taken on the plane of the line I-I of 
Fig. 2. 

Fig. 2 is a horizontal sectional view taken on the plane 
of the line I-I of Fig. 1. 

Fig. 3 is a horizontal sectional view taken on the plane 
of the line H-II of Fig. 1. 

Fig. 4 is a horizontal sectioinal view taken on the plane 
of the line II-III of Fig. 1. 

With particular reference to the drawing, Fig. 1 shows 
a three-part load switch for a polyphase current trans 
former which is to effect the regulation at the three-phase 
ends of the transformer which conduct the entire operat 
ing voltage. This is, in general, necesary both for power 
transformers connected in delta and for booster trans 
formers operating in open series connection. The load 
selector head is fastened to the transformer cover by 
screws passing through packing material between the 
head and cover. The selector head supports the load 
switch oil container consisting of an outer hollow in 
sulating cylinder Za having a bottom end closure plate 
to which is connected the container for the contaminated 
oil. 

Supported on the cylinder Za adjacent its upper end 
is a group or series of spaced stationary contacts U1, U2, 
U3, U4 arranged in a circle as shown in Fig. 3. A simi 
lar group or series of stationary contacts V1,V2, V3, V4 
is supported below and spaced and insulated from the 
U-group of contacts; and a similar group or series of 
stationary contacts W., W2, W3, W4 is supported below 
and spaced and insulated from the V-group of contacts. 
These contacts are connected to the transformer taps 
of the three-phase current windings. These groups of 
contacts are at all times in normal operation. One of 
the contacts U1, U2, U3, U4 is connected by the shunt 
contact Au to the conductor or bus bar Su of the cylinder 
Za. One of the contacts V, V2, V3, V4 is connected by 
the shunt contact Ay to the conductor or bus bar Sv. 
One of the contacts W1, W2, W3, W4, is connected by 
the shunt contact Ay to the conductor or bus bar Sw. 
These connections are effected in any manner well known 
in the art. 

Referring to Fig. 1, the load switches corresponding to 
the three-phases U, V, W are designated Lu, LV, Lw, 
respectively. Such a load switch forms no part of the 
present invention, but one form of such switch is shown 
in Fig. 3 wherein a main contact H is shown in contact 
with the tap U2 of the transformer so that current is taken 
therefrom and fed through the shunt contact Au to the 
current shunt Su. The auxiliary switch contacts ha and 
hb are connected in the customary manner to the main 
contact H by switch-over resistances, and serve for the 
load switching during uninterrupted operation. 

In the same manner, the current of the transformer 
phase V is taken from tap V2 and conducted through 
shunt contact Av to the current shunt Sv. Similarly, 
the current of the transformer phase W is taken from 
tap W2 and conducted through shunt Aw to the end of 
the load switch from where it passes over the current 
shunt Sw. 
The current shunts or conductors Su, Sv and Sw can 

be switched by the load selector to the other taps U1 
to U4, V1 to V4 and W1 to W4. 

In order to effect the switching of the main contact H 
(Fig. 3), for instance, from tap U2 to tap U3, the main 
contacts H of the three transformer phases, together 
with the auxiliary contacts ha and hb, together with the 
switchover resistances (not shown in the drawings), are 
supported and insulated from each other on an inner hol 
low insulating cylinder Zi, the axis m of which is arranged 
eccentrically of the central axis M of the outer insu 
lating cylinder Za. The auxiliary contacts ha and hib 
as well as the switchover resistances are necessary for 
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uninterrupted operation. The inner cylinder Zi is 
mounted to roll in the cuter insulating cylinder Za by 
means of the structural parts described hereinafter. Such 
parts are arranged in the load selector head and in the 
opposite end of the selector in such a manner that the 
main contacts H (Fig. 3) first of all rises in the path 
of a cycloidal curve, in the well known manner, from 
contact U2 and then Swings around in an arc to contact 
U3, upon which it seats, in a radial direction. For this 
purpose, the central axis in of the inner cylinder Zi is 
offset a distance equal to the space indicated by the arrow 
r (Fig. 1) to bring it into parallelism with and eccentric 
to the axis M of the outer cylinder Za. This is effected 
by means positioned in the load selector head including 
a crank cam E and by means positioned in the opposite 
end of the load selector including pins Zi and Z2 which 
engage each other as shown in Fig. 1. 

Inasmuch as in each contact group Lll, Lv, L., which 
correspond to the three phases U, V, W, respectively, 
considerable contact forces are produced, due to the 
spring action of the load switch contacts and the shunt 
contacts coming into contact with each other, there is 
a tendency on the part of the inner insulating cylinder 
Zi to move out laterally to avoid these spring forces. 
This movement is prevented in the present invention by 
the rigid connection between the cylinders provided by 
the meshing of the teeth R formed on the outer periph 
ery of the top end plate of the inner cylinder Zi with 
teeth R2 of a ring mounted on the inner surface of 
the outer cylinder Za at its upper end, and by the mesh 
ing of the teeth R3 formed on the outer periphery of 
the closure plate on the bottom end of inner cylinder Zi 
with the teeth R4 of a ring mounted on the inner sur 
face of the outer cylinder Za at its lower end. These 
teeth however can only prevent such lateral movement 
when and if they are in mesh or in engagement with 
each other. Such meshing is only certain when the in 
ner cylinder Zi is in proper position relative to the outer 
cylinder Za, that is, when the axis m of the inner cyl 
inder Zi is cffset from the central axis M of the outer 
cylinder Za a distance equal to the distance r for the 
entire length of said inner cylinder. To accomplish 
this in the present invention, a pin Z1 is mounted on 
and depends from the plate closing the lower end of the 
inner cylinder directly in line with its axis m. A similar 
pin Z2 is mounted on and extends upwardly from the 
plate closing the adjacent lower end of the outer cylinder 
Za. Pin Z2 is directly in line with the axis M of the 
outer cylinder. The upper pin Zi rests on and con 
tacts the lower pin Z2, the lower pin thus serving as 
a bearing for the upper pin. In order to avoid frictional 
wear of the two pins, one of them is preferably rigidly 
fastened to its cylinder while the other is rotatably 
mounted on double-cone bearings or the like on its 
cylinder. In order to facilitate the insertion of the inner 
insulating cylinder, the pins are preferably formed with 
slight tapers running in opposite directions. Fig. 1 
shows such pins Z! and Z2 only at the lower or load 
selector end. At the upper head end of the selector, the 
crank cam E is rotatably mounted with its upper pin 
journalled in the head and arranged in line with the 
central axis M of the outer insulating cylinder Za, and 
with its lower pin journalled in the top closure plate 
of the inner cylinder Zi in line with the axis in of the 
inner cylinder. The crank cam E thus serves to main 
tain the gear teeth of the cylinders in mesh. In order 
to prevent motion of the eccentric crank cam E in either 
a clockwise cr counterclockwise direction, under the 
pressure forces cf the three main contacts H and the 
shunt contacts Au and Av and Ay, the crank carn E is 
locked in its various operating csitions by spring-pressed 
pawls K and K2 which are pivotally mounted in the 
Selector head with the gear portion R1 of the upper clo 
sure plate of the inner cylinder Zi. 
The force necessary for the cycloid-like switching move 
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4 
ment of the main contact H from the transformer tap 
U2 to tap U3, for example, is provided as follows: housed 
in the load selector head is a coiled or torsion spring de 
vice or accumulator indicated generally at F. A protrud 
ing portion of this spring acts upon a part of the crank 
cam E. The spring is wound to the extent of the angle 
necessary for the switching operation by a bevel gear op 
eratively connected thereto and which is operatively con 
nected to a source of power. When the winding opera 
tion is finished, the pawl lock is released in any well 
known manner to permit movement of the cam. If 
the pawl K2, for example, is disengaged, the spring act 
ing upon the crank cam E is free to turn the cam in the 
direction of the arrow in Fig. 2. In this way, the crank 
cam E can rotate in a clockwise direction under the action 
of the spring device F from the radial position corre 
sponding to U2 to the radial position corresponding to 
U3 and is therefore moved a distance equal to 1A2 of 
the total circumference. The crank cam E. simultane 
ously rolls the upper part of the inner cylinder Zi with 
its upper gear teeth R1 rolling eccentrically in the spaces 
between the teeth R2 of the outer cylinder Za, which 
rolling movement is transmitted to the cylinder Zi, the 
axis m thereof rotating around the main axis M of the 
outer cylinder. The rolling motion of the inner cylin 
der Zi stops when the crank cam E is again caught by 
the two pawls K1 and K2 and held fast in the radial di 
rection looking toward tap contact U3. This movement 
from the radial position U2 to the radial position U3 
results because the gears R1 and R3 on the upper and 
lower closure plates, respectively, of the inner cylin 
der Zi, each has only eleven teeth for rolling in the 
spaces provided by the twelve teeth on each of the gears 
R2 and R4, respectively, on the outer cylinder Za. Due 
to the difference in total lengths between the spaces 
provided by the eleven teeth and the spaces provided by 
the twelve teeth, there results, upon an 1A rotation of 
the crank cam E, a difference in distance of movement 
of a size of one tooth. This corresponds to the distance 
of the step or movement from U2 to U3. During this 
movement, the connections between main contact H and 
U2, ha and U2, hb and U3, and H and U3 become dis 
engaged. As the main contact H is directly connected 
to the shunt contact Au and to the auxiliary contacts 
ha and hib in any well known manner, such as by ohmic 
resistances, no interruption of the circuit takes place by 
the aforesaid mutual disengagements of the contacts. 
A load switching under load is therefore effected by 
insertion of Switchover resistances. 

It is important that the inner insulating cylinder Zi 
remains, in all phases of its motion, in axial parallelism 
with the central axis of the outer insulating cylinder Za 
so that the corresponding stationary and movable con 
tacts will always properly contact or engage each other. 
This axial parallelism is assured in accordance with the 
present invention by the relative arrangements of the 
inner and outer teeth in the load selector head and in 
the opposite load selector end as well as by the fixture 
of the eccentricity of the axes M and m, which are off 
set from each other a distance equal to the radius r, by 
means of the cam E and the lower tapered pins Z1 
and Z2. 

I claim: 
1. A load tap selector for tapped transformers includ 

ing an outer hollow insulating cylinder, an inner hollow 
insulating cylinder rollable on the inner surface of said 
outer cylinder, said cylinders being positioned with their 
axes in parallelism, means for rolling said inner cylin 
der, stationary contacts mounted on the inner Surface 
of said outer cylinder, movable contacts carried by said 
inner cylinder and mounted on the outer surface thereof, 
said rolling means for said inner cylinder including a 
top end plate of the inner cylinder, teeth formed upon 
the outer periphery of said plate, a ring mounted on the 
inner surface of the outer cylinder at the upper end 
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thereof, teeth formed on said ring, said respective teeth 
intermeshing, and also including a closure plate on the 
bottom end of the inner cylinder, teeth formed on the 
outer periphery of said closure plate and a toothed ring 
mounted on the lower end of the inner surface of the 
outer cylinder, said last two sets of teeth respectively in 
termeshing. 

2. A load tap selector for tapped transformers includ 
ing an outer hollow insulating cylinder, an inner hollow 
insulating cylinder rollable on the inner surface of said 
outer cylinder, said cylinders being positioned with their 
axes in parallelism, means for rolling said inner cylin 
der, stationary contacts mounted on the inner surface 
of said outer cylinder, movable contacts carried by said 
inner cylinder and mounted on the outer surface there 
of, and means for maintaining the parallelism of the axes 
of said cylinders, the means for rolling said inner cylin 
der including a spring-pressed device operatively con 
nected to one end of said inner cylinder, said rolling 
means for said inner cylinder including a top end plate 
of the inner cylinder, teeth formed upon the outer pe 
riphery of said plate, a ring mounted on the inner sur 
face of the outer cylinder at the upper end thereof, teeth 
formed on said ring, said respective teeth intermeshing, 
and also including a closure plate on the bottom end of 
the inner cylinder, teeth formed on the outer periphery 
of said closure plate and a toothed ring mounted on the 
lower end of the inner surface of the outer cylinder, Said 
last two sets of teeth respectively intermeshing. 

3. A tap selector switch of the class described, com 
prising: a hollow outer cylinder; a plurality of relatively 
stationary contact means electrically insulated from each 
other, said stationary contact means being carried by said 
outer cylinder and disposed in spaced relationship about 
the internal peripheral portion thereof; an inner cylinder 
disposed within said outer cylinder and having its longi 
tudinal axis parallel to and spaced from the longitudinal 
axis of said outer cylinder; movable contact means car 
ried by said inner cylinder and selectively engageable 
with said stationary contact means; internally toothed 
ring gear means fixed to said outer cylinder; external 
ly toothed gear means fixed to said inner cylinder and 
meshing with said ring gear means; means for producing 
rolling motion of said externally toothed gear means 
relative to said ring gear means; and interengaging axial 
ly extending means comprising one portion carried by 
said outer cylinder and another portion carried by said 
inner cylinder, said axially extending means maintaining 
said longitudinal axes in fixed spaced parallel relation 
ship during said rolling motion. 
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4. A switch according to claim 3, in which said axial 

ly projecting means comprises a pin of circular cross 
section carried by said outer cylinder and a pin of cir 
cular cross-section carried by said inner cylinder, the 
external circular surfaces of said pins interengaging each 
other during said rolling motion. 

5. A switch according to claim 4, in which said pins 
are axially tapered in opposite directions. 

6. A tap selector switch of the class described, com 
prising: a hollow outer cylinder; a plurality of relatively 
stationary contact means electrically insulated from each 
other, said stationary contact means being carried by said 
outer cylinder and disposed in spaced relationship about 
the internal peripheral portion thereof; an inner cylinder 
disposed within said outer cylinder and having its longi 
tudinal axis parallel to and spaced from the longitudinal 
axis of said outer cylinder; movable contact means car 
ried by said inner cylinder and selectively engageable 
with said stationary contact means; internally toothed 
ring gear means fixed to said outer cylinder; externally 
toothed gear means fixed to said inner cylinder and mesh 
ing with said ring gear means; and crank means com 
prising one portion pivotally and axially connected to 
said outer cylinder and another portion pivotally and 
axially connected to said inner cylinder, rotary movement 
of said crank means causing rolling motion of said ex 
ternally toothed gear means relative to said ring gear 
means, said crank means maintaining said longitudinal 
axes in fixed spaced parallel relationship during said 
rolling motion. 

7. A switch according to claim 6, in which said sta 
tionary contact means are uniformly spaced and wherein 
said two gear means are provided with teeth arranged to 
cause displacement of said movable contact means from 
one stationary contact means to an adjacent stationary 
contact means in response to rotation of said crank means 
through one complete revolution. 

8. A switch according to claim 7, further comprising 
controllable spring actuated means connected to said 
crank means, said spring actuated means driving said 
crank means through one complete revolution upon each 
actuation thereof. 
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