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On-load tap changers for transformers have 
for their objept to perform a Change?Over Of a 
terminal of a Winding from one tap to another in 
the same Winding Or in a Separate regulating 
winding in stch a manner that the Ioad current 
Can floW through the transformer Without inter? 
ruption at any time during a tap change. In 
order to obtain Such an interruption-free tap 
change Without Short-pircuiting the parts of the 
winding which are betWeen adjacent taps,the 
Change?over frOm one tap to another is made 
in two steps by Ineans of tVo alternately acting 
contacts,0ne of Which first Cohnects the terminal 
to a Succeeding tap over an impedance,the direct 
Connectionthen being made by means0fthe other 
contact. 
In order to attain a larger regulating range iy 

means of a given regulating Winding,the tap 
Changer may be provided With a,sWitch by means 
of Which the parts of the regulating Winding are ? 
successively diSCOnnected and then again SuCces 
sively conneeted in,but in the opposite direction. 
The preSent inVention conCerns anarrangement 

in tap changers either for actuating the Said 
alternately acting ContactS 0f the Said switch,? 
or for actuatingb0th thec0ntacts and theswitch, 
by means of a driving member running with a 
substantially Constant Speed,forinstancea direct 
ly COupled motOr or a flywheel With stored energy, 
andin SuCha mannerthat the Contactsaremoved 
praCtically momentarilyfrom one Contact position 
to another and remain in this position until the 
time ComeS for removal to the next Contact posi 
tion. 

Hitherto it has only been possible to attain 
such a motion by means of a very complicated 
intermittently acting mechanism. Bythepresent 
invention,hOWever,the desired Inotion of the con? 
tactS of the tap changer is attained by means of 
simple and reliable elements and a driving mem 
ber running with a practically constant speed. 
The invention is chiefy characterised in that be 
tWeen the driving member and the contacts of 
the tap changer there is inserted a toothed gear 
train Which COmprises at least three series 
connected non-circular,for instance elliptical, 
t00thed wheels. Acc0rdingto one form of thein 
Vention,the gear mechanism may Comprise two 
parallel trains of wheels,which are driven from 
a common pinion driven by the driving member, 
Which trains each drive one of the contacts of 
the tap changer,and according to another form 
of the invention,this gear mechanism may Com 
prise a third Wheel train,driving thesaid switch, 

It has previously been proposed to use ellipti 
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Cal toothed Wheels in order to attain a varying 
gear ratio, In hitherto known gears,however, 
0nly Gne pair of elliptical Wheels has been Used, 
and the Change of the ratio obtainable in such a 
pair ha8 ?nerefore been rather limited. The 
preSent invention,hoWever,Concerns the use in 
each gear train of at least three non-circular 
toothedwheels inseries,andthereforeany desired 
Wariation of the gear ratio Can be attained,For 
the preSent purpose this is of the greatest im 
portance,because it is possible to attain,in com 
bination With a Continuously rotating driving 
shaft,a Step-by-Step motion 0f the Cont8cts and 
alsO a practically momentary motion of the 
SWitCh,Which OCCurs first When another Contact 
Or SWitCh haS performed a plurality of motions. 
On the aCCOrapanying draWing the invention is 

ShoWh applied to a tap changer of the type Cona 
prisinga Switch for connecting a regulatingwind 
ingeither inthesame directionasthe main wind 
ing Orinthe oppositedirection,andwitha resistor 
as current-limiting impedance. 

In the draWing,2 designates a driving Shaft 
Which is connected with a continuously moving 
driving member,for example a motor,not shown 
in the draWing,An eliptical pinion 3 mounted 
on Shaft 2 engages two elliptical toothed wheels 
?" and ?',which inturn engage eliptical toothed 
Wheels 5" and 5',which aresecured to the par 
tially screw-threaded shafts 6",6',respectively. 
On the threaded parts of theseshafts,nuts?"and 
?' are mounted,Which are mechanically,but not 
electrically,COnnected With contacts 8' and8're 
Spectively. These Contacts slide on Contact bars 
11" and f ',and during their motion along these 
barS are brought into contact with tap contacts 
141?149 and f51?159,reSpectively. These tap 
contactS,other than Contacts 145 and 155,are 
Connected With tapS On parts 101?1?40f the reg 
ulating Winding 4?,Tap contacts i45 and 155are 
COnnected to 0me end of the main winding 9,The 
contaCt bar f 1' is directly Connected with the 1ine 
terminal 42 to the transformer,whereasthe con 
tact bar f 1' is Connected with line terminal 12 
thrOugh a resistance 13, 
A pinion 21 is also mounted on the shaft2 and 

engages an intermediary wheel22. On theshaft 
Of this latter Wheel there is an elliptical pinion 
23 Which engages a non-circular toothed wheel 
24. On the shaft of the latter wheel,thereisan 
elliptical pinion 25,which acts over an inter 
mediary eiliptical toothed wheel26 on an ellipti 
Calt00thed whee12?on a partiallyscrew-threaded 
Shaft 13. On the threaded part of this shaft a 
nut 16is mounted which is mechanically,but not 
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electrically,connected with a contact 18 sliding 
on a contact bar 28,and is alternately brought 
into Contact with the ContactS 19 and 2?. The 
contact bar28 is directly connected With the Inain 
winding 9 of the transformer,the contact 19 is 
connected With one end Of the regulating Winding 
10,and the contact20 is connected with the other 
end of Said Winding. 
The arrangement acts in the following way: 

In the position of the contacts 8" and 8',shown 
onthe drawing,the lineterminal 12 of the trans 
former is connected to the main Winding 9 of 
the transformer over the part 101 of the regulat? 
ing winding 10,Whenthe driving Shaft 2 is in 
motion in such a direction that the contacts 8' 
and 8"" are moved downwards,the nut T'is first 
moved downwards one step,So that the line ter 
minal 12 is connected with tap contact 157 
through the resistance 13,and so that the two 
parts 101 and 102 of the regulating Winding are 
connected in series with the main winding 
through the resistance 13,The contact 8"then 
performs a rapid movement down to tap Con 
tact,147,and during this motion the contact 8' 
remains at rest on tap contact 457. In this 
manner the contacts 8" and 8' alternately step 
downwards until at last all four parts of the 
regulating winding have been connected in Se 
ries with the main winding,The tap changer 
has now reached one of its end positions. 
driven in the opposite direction,the diferent 
parts of the regulating Winding are SuCCessive? 
1y disconnected until the contacts 8" and 8' 
reach tap contacts 145 and 155,respectively,in 
which position the whole regulating Winding is 
out of circuit. When the contact 8' reachestap 
contact 154,the line terminal 12 is connected 
to the winding 9 through the resistance 13 over 
tap contact 154,tap contact 158,part 104 of the 
regulating winding, contact 20,Contact 18, and 
bar 28. As will be seen, a fourth part of the 
regulating winding is connected to the main 
Winding,but now in opposite direction,and up0n 
continued motion upwards of the contacts 8° 
and 8"" the diferent parts of the regulating 
winding again are connected into circuit in se 
ries with the main winding 9,but now,as Said 
before,in opposite direction,The movement of 
the contact 18 from contact?19 to contact 20 is 
performed during the period between contact 8" 
1eaving tap contact 146 and contact 8' arriv 
ing at tap contact 154,for the reason that dur 
ing this period the contact 18 is entirely out 
of action,as Contacts 145 and 155 are directly 
Connected to the main winding 9. 
The movement of the contact 18 from one 
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position to the other takes place only once dur 
ing the time necessary for moving the contacts 
8" and 8' from the 1owermost to the uppermost 
position or vice versa,and this is made poSsible 
by the large gear ratio,and the large variation 
of the gear ratio,which are attained by the use 
of non-circular toothed Wheels connected in Se 
ries betweenthe pinion 21 and the toothed wheel 
2?? 
The invention is not.limited to the form shown 

On the drawing but comprises all arrangement8 
Where the movement of a contact in a tap 
Changer is performed by means of a t0othed 
Wheel train comprising at least three non-circu 
1ar toothed Wheels. It is not, of course,neces 
Sary that the motion of the contacts take8 place 
along a straight line,because a circular motion 
0f the contacts can also be used. 

I Claim aS my inVention: 
1. Gear mechanism for the tap changers of a 

transformer with two moving contacts, compris 
ing a driving member rotating at uniform speed, 
a non-circular tooth gear wheel driven by said 
member,two non-circular idler tooth wheels 
both meshing with and driven by the first-men 
tioned Wheel, a non-circular tooth whee1 mesh 
ing with and driven by each of said idler wheels, 
and means whereby intermittent motion of the 
Wheels driven by Said idler wheels is trans 
mitted to Said contacts to move them with a 
Step-by-step motion. 
2,Gear meChanism for the tap changers of a 

transformer with two moving contacts,compris 
ing a SWitch for reversing a regulating winding 
in relatiOn tO a main transformer Winding,a 
driving member rotating at uniform speed, a 
geartrain having at least two non-circulartooth 
Wheels for imparting intermittent motion to said 
SWitch from Said member,two trainseach haw 
ing at least three non-circular tooth wheels for 
imparting intermittent motion to Said moving 
contactS over the tap contacts of the winding, 
the first?mentioned gear train providing a large 
gear ratio in relation to the other gear trains 
so that the tap changer and the Switch will ef 
fect only one switch-over during the time the 
contacts of the tap changer move over all the tap 
Contacts. 
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