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My invention relates to transformer tap-chang- another circuit 21 and rotate the motor {8 in
ing apparatus and more particularly to that type the other direction if the veltage of the circuit 1§
of apparatus in which energy is stored in g, spring decreases below normeal, The motor {8 is con-
or equivalent device in response to a variation nected through g set of reducing gears 22 to g

§ from a desired normal voltage of g circuit; the shaft 23 which drives g disk 24 provided with a 5

energy being subsequently automatically released cam 25 and g pin 26. A second shaft 27 in align-
to change the tap connection of g transformer to' ment with the shaft 23 is provided with a disk 28
restore the circuit voltage to normal. The gen- with 2 pin 29 and a peripheral projection 34. The
eral object of the invention is to provide means shaft 27 is arranged te operate the movable con-
10 for preventing injury to such apparatus in case tact {5 of the switch i4 through a Geneva type 10
it fails to function normally. ) gear 81 having a slotted disk 32 and a driving
The invention will be better understoed from pin 83. The two pins 28 and 29 project between
the following description taken in connection with the two outwardly turned-ends 34 and 35 of g
the accompanying drawing in which Fig, 1 shows Spring 38 coiled about the shaft &%. The spring
15. transformer tap-changing apparatus of the type $6 is under tension so that its two ends 34 and
referred 4o . with protective means arranged in 25 tend to hold the pins 28 and 29 together as
gccordance with the invention, and Fig. 2 is an shown in Fig, 2,
explanatory view of a part of the apparatus, Assume now that the voltage of the civcuit g
Like refersnce characters indicate similar parts increases ahove its desired normal value. The
2¢ in both fizures of the drawing, voltmeter {19 will close the circuit 28 and cause
The apparatus shown in the drawing is ar- %the motor {8 to rotate the shaft 23 in the direc-
ranged tc maintain substantially consiant volf- tion of the arrow 27. The shaft 23 will act
2ge in & circuit 18 supplied with voliage from the through the pin 26, the spring 36 and the pin 2§
secondary winding {§ of g transformer 2. The to rotate the shaft 27 slowly in the direction
o5 transformer winding {1 is provided with taps con- of the arrow 37 until the projection #§ strikes
nected to the fixed contacts 18 of a switch | 4. A 8 spring-pressed stop 35 which will prevent fur-
two-part contact 15 of the switch 4 ig movable ther rotation of the shaft 27 and further move-
along the fized contacts 13. One side of the eir- ment of the end 84 of the spring 86. ‘The shaft
cuit 13 is connected to one end of the transformer 23, however, will. continue to rotate and act
20 Wwinding If{. The other side of the circuit 16 is through the pin 26 on the end 25 of the spring
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connected directly to one part of the switch con~ to increase the tension of the spring and the
tact 1§ and through an impedance 16 g the bpressure of its end 34 on the pin 28, thus storing
other part of the switch contact 5. The two energy in the Spring., The cam 25 will finally
parts of the switch contach 16 are insulated from veach g pin 29 and lift the stop 28 to release tha
each other and are angularly displaced about & Drojection 39 and the disk 28. As shown in Fig. g5
common shaft 17 to which they are secured. Both 1, the projection 38 and disk 28 are just about
parts of the movalble switch contact i5 normally te be released. Upon release of the disk 28, the
rest upon the same fixed contact 18, When they stored energy in the spring 8§86 is released and the
are raoved {6 an adjacent fized contact 13, each Dressuze of the end 24 of the spring 2§ on the pin

49 part of the movable contact 15 is momentarily 28 will rotate the shaft 37 very rapidly about
opsni-circuited while it is between the two fixed one-haif a revolution until it is stopped when the
contacis, the other part ot this time carrying the pin 29 strikes the other end 23 of the spring 38
il load curvent. Midway of the travel of the and the end 34 of the spring 35 is stopped by the
movable contact 15, its two parts bridge the two pin 23, This motion of the shaft 27 causes the

46 fized condacts, at which time the impedance 18 pin 3% of the Geneva gear £f to drive the snhaft
wrevenis excessive circulating current hetween the 17 one step and transfer the movable contact 15
two Axsd confacts. Thus, the contact 15 may be of the swilch {4 very rapidly to the nexi fizxed
moved, frot one fized contdct 13 to another with- contact 13 so as to reduce the voltage applied to
oul interrupting the current in the cireuit 16, the circuit i8. If the veltage has been thus re-

&0 The switch (4 is controlled by a reversible mo- duced to its normal value, the voltmsater 18 will 50
tor 18 and a contact-making voltmeter {3. The open the circuit 20 and the motor i3 will stop.
voltmeter {8 is connected across the circult {0 Otherwise the metor (& will continue to operate
and is arranged to close one circuit 20 and rotate uniil the normal voltage of the circuit 9 has been
the motor in one direction if the voltage of the restored.
circuit 18 increases above normal and to close If the voltage of the cirenit {6 decreasas below 55
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its normal desired value, then the voltmeter 19
will close the circuit 21 and rotate the motor 18
to turn the shaft 23 in the direction opposite to
that indicated by the arrow 21.. This will rotate
both shafts 23 and 27 until the projection 30 of
the disk 28 strikes a second spring-pressed stop 46
to prevent further rotation of the shaft 27. The
shaft 23 will, however, continue to rotate and act
through the pin 26 to tension the spring 36 until
the cam 25 reaches a pin 44 on the stop 86. The
cam 25 then lifts this stop 46 and releases the
projection 36 and the disk 28 to permit the spring
86 to turn the shaft 27 very rapidly about one
half a revolution and transfer the movable con-
tacts (5. of the switch 14 very rapidly to the next

fixed contact 13, thus increasing the voltage of
“the circuit 18.

In accordance with the invention the operating
cireuit of the motor 18 includes two contacts 42
which rest on a commutator 43 mounted on the
shaft 21. This commutator 43 includes a con-
ductive section 44 and a non-conductive or in-
sulating section 45, the insulating section 45 be-
ing arranged to break the motor circuit while the
shaft 27 and the switch {4 are being rotated by
the spring 36. TUnder all other conditions of
operation the contacts 42 rest on the conductive
section 84 of the commutator and the motor cir-
cuit is thus closed between these two contacts.
The motor {8, in response to a variation from
normal value of the voltage of the circuit 10,
will rotate the shaft 28 rather slowly but when the
spring 36 has been fully tensioned and the shaft
27 is released the spring will very rapidly ro-
tate the shaft 27 and operate the switch {4 one
step. -However, the apparatus may not always
function as intended because of some excessive
friction, breakage Gf the spring 36 or other ab-
normal condition. Thus, instead of moving very
rapidly from one fixed contact {3 to another, as
intended, the movable contact {5 may move slow-
1y or may stop when not in normal position on
a fixed contact 13. The mobor 18, however,
would continue to drive the shaft 23 -and this
might cause damage to some part of the ap-
paratus or it might cause the movable contact
i5 to continue to move slowly so as to result in
serious arcing and burning of the contacts. Just
as soon,
the commutator 43 reaches the contacts £2, the
motor driving circuit is broken and the motor stops
so that further damage to the apparatus
is effectively prevented. This insulating sec-
tion 45 of course interrupts the operating cir-
cuit of the motor each time that the switch 14
is operateg]. by the spring

however, as the insulating section 45 of

36 but the interruption
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of the motor circuit is so brief as to have sub-
stantially no effect upon the motor.

The invention provides very simple and effec-
tive protection for automatic transformer tap-
changing apparatus. It has been explained by
describing and illustrating a particular arrange-
ment and application thereof but it will be ob-
vious that changes may be made without depart-
ing from the spirit of the invention and the scope
of the appended claims.

What I claim as new and desire to secure by
Letters Patent of the United States, is,—

1. The combination with a transformer having
s winding with taps and a circuit connected
thereto, of a switch for changing tap connections
to adjust the voltage of said circuit, means re-
sponsive to voltage changes in said eircuit for
storing energy, means for automatically releas-
ing the stored energy to operate said switch, and
means for interrupting the operation of said en-
ergy storing means during operation of the
switch. :

" 9, The combination with a transformer having
a winding with taps and a circuit connected

thereto, of a switch for changing tap connections ¢

to adjust the voltage of said circuit, means re-
sponsive to voltage changes in said circuit for
storing energy, means including a shaft for oper-

ating said switch, means for automatically releas-

ing the stored energy to operate said shaft, and

‘means controlled by said shaft for interrupting

the operation of said energy storing means dur-
ing operation of the switch.

3. The combination with a transformer having
a winding with taps and a circuit connected
thereto, of a switch for changing tap connections
to adjust the voltage of said circuit, means in-

. eluding a. motor responsive to voltage changes in

said circuit for storing energy, means for re-
leasing the stored energy to operate said switch,
and a circuit interrupter controlled by said switch
operating means for interrupting the driving cir-
cuit of the motor during operation of the switch,

4. The combination with a transformer having
a winding with taps and a circuit connected
thereto, of a switch for changing tap connections
to adjust the voltage of said circuit, means in-
cluding a motor responsive to voltage changes in
said circuit for storing energy, means including
a shaft for operating said switch, means for re-
leasing the stored energy to rotate said shaft,
contacts in the driving ciréuit of said motor, and
a commutator controlled by said shaft for open-
ing said contacts during the operation of the
switch. .

i L.OUIS F. BLUME.
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