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This invention relates to improvements in 
switches for transformers, and is a division 
of my co-pending application Serial No. 235,- 
182, filed November 23, 1927. 

Primarily, the invention is a safety device, 
the object of which is to prevent any manipul 
iation of the electrical connections of a trans 
former while the transformer is energized by 
current flowing into any of its coils, 

in electric lighting and power line systems 
for communities utilizing electric current in 
large amounts, the so-called network system, 
in which the iow-tension iiiles for a number 
of transformers are so wired as to intercoin 
municate, is becoming increasingly impor 
tant. When such a system is employed, there 
is danger involved in working on any of the 
transformer's in the group when current is be 
ing fed into any one or more of the other's 
of the group, for, even though the high-ten 
sion side of a particular transformer be dis 
connected from the high-tension ine, the 
high-tension coil may be energized by current 
flowing in the low-tension coil. In other 
words, the transformer then becomes a step 
up rather than a step-down transformer. 
One of the objects of the present invention 

is the provision of means which shali make it 
impossible for a workman or any one else 
to move the switch while current is flowing 
in the low-tension side of the line as the result 
of induction in that particular transformer or 
any other transformer of the group. The 
workman will, of course, not attempt to per 
form any operations upon the transformer 
with the switch in operative position, and if 
he cannot move it, from that position, he will 
know that current is passing through the 
transformer in either one direction or the 
other. He will then be forced to take the 
Inecessary steps to ciear the transformer en 
tirely. 
Another object, is he provision of means 

for short-circuiting and grounding the pri 
mary coil of the transformer, or of merely 
breaking the circuit, between the coil and the 
high-voltage line. 
A further object is the provision of a mag 

netic lock for holding the switch in a given 
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position whenever the secondary of the trans 
former is energized. 

Still another object is the provision of a 
Switcil mechanism of tie kind referred to, 
employing a plurality of sets of contacts, and 
bridging means for said sets embodying a 
movable element and a magnetic lock for the 
later. 
Other objects and features of novelty will 

appear as I proceed with the description of 
that &mbodiment of the invention which, for 
the purposes of the present application, I 
have illustrated in the accompanying draw 
ings, in which 

figure i is a vertica. 
an eiectric switch 

my invention; 
Fig. 2 is an elevational view of that por 

tion of the apparatus which would normally 
be located outside the wali or top of a trans 

i centralisectional yiew 
apparatus embodying - 

i. 

former; 
Fig. 3 is a transverse sectional view taken 

substantially on line 3-3 of Fig. 1; 
Fig. 4 is a view of the selector cover which 

closes the opening in the top of the casing 
of a transformer; 

Fig. 5 is a vertical sectional detail view 
taken substantially on line 5-5 of Fig. 1, 
and illustrating the magnetic lock; 

Fig. 6 is a diagram of electric circuits il 
lustrating the use of the invention; 

Fig. 7 is a cross-sectional view of the mag 
netic lock, the view being taken substantially 
On the line 7-7 of Fig. 5; 

Fig. 8 is a plan view of a locking ring used 
in carrying out the invention; 

Fig. 9 is a cross-sectional detail view, this 
view also being taken substantially on the 
line 3-3 of Fig. i ; and 

Fig. 10 is a diagram of a slightly modified 
arrangement of electric circuits. 

In the drawings, a transformer top, which 
may be a casting, is indicated fragmentarily 
at 10. Integral with the top are two or more 
depending bosses 11 that receive fastenings 
12 by means of which metal hangers 13 are 
Supported. The hangers 13 carry an insulat 
ing tube 15, which may be built of fiber or 
other Suitabie material having good insulat 
ing qualities. Angular contacts i6, 17, 18 
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and 19 (see Figs. 1 and 6) have their vertical 
legs shaped to fit the inner contour of the 
insulating tube 15, and have their vertical 
legs secured thereto by studs 20 and 21 which 
pass through openings formed in the wall of 
the tube. The studs 21 are continued far 

g beyond the wall of the tube to consti 
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tute binding posts. Outside the tube 15 the 
binding posts of contacts 17 are connected 
electrically, preferably by a copper bar or 
strap 22 which extends upwardly and is 
ised to one of the hangers 13, as shown in 
Elg. 1. 
Arranged axially within the insulating 

tube 15 is a longitudinally and rotatably mov 
able element comprising rods, 23, 24 and 25 
formed of suitable lengths of insulating ma 
terial. Laminated copper springs 26 and 27 
are interposed between the rods 23 and 24 
and the rods 24 and 25, respectively, each 
spring being adapted to form a bridging con 
nection between the corresponding arcuate 
contact 16 and one of the contacts 17, 18, 19. 
These springs are mounted in arcuate clamps 
28 and 29, each of which is supplied with 
an integral hub portion 30 or 31 for the re 
ception of one of the rods 23, 24, 25, suitable 
fastenings 32 being set in the hubs and rods 
to hold them securely together. 
The upper end of insulating rod 23 has at 

tached thereto by means of a fastening 33 a 
metallic extension 34 comprising a collar 35, 
and a reduced upper portion 36. The latter 
portion has a sliding and rotating fit within 
the hub of a plate 37 which I term a selector 
cover. This cover 37 closes an opening 38 
on the top 10 of the transformer casing, a 
gasket 39 being preferably interposed in or 
der to maintain a moisture-tight joint. The 
periphery of the cover 37 is provided with 
pairs of spaced lugs 40 between which extend 
studs 41 that are threaded into the top plate 
10 and by means of which the cover is 
clamped in place. At the upper end of the 
hub of cover 37, I mount a packing gland 42 
for excluding moisture. 
As may be seen best in Fig. 4, the cover 37 

has a series of upwardly extending arc 
shaped projections 43,44 and 45 arranged in 
a circle, the projections 43 and 44 having out 
wardly extending flanges 46 and 47, respec 
tively, and the projection 43 having also a 
perforated lug 48. 
The upper portion 36 of the movable switch 

element has a handle 49 secured thereto by 
means of a pin 50. The lower part of the 
handle is in the form of a sleeve 51 which en 
closes the hub of the cover 37 and the pack ing gland 42. This sleeve at one point in its 
periphery and at its lower edge has an out 
wardly extending lug 52 which is adapted to 
fit within any of the three slots formed be 
tween the projections 43, 44 and 45. When 
the lug 52 is positioned in any one of these 
slots it tends to remain there, due not only to 
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gravity but also to pressure exerted by a coil 
spring 53 which bears at one end against the 
selector cover 37 and at the other against the 
collar 35. In order to move the handle 49 
and the movable switch element connected 
therewith, it is necessary first to raise the 
same until the lug 52 is lifted out of the slot 
in which it had been positioned. I provide a 
means for preventing such lifting of the lug 
52. In the present instance, this means con 
sists of a locking ring 54, which surrounds 
the sleeve 51 and rides upon the tops of pro 
jections 43,44 and 45, this ring being contin 
uous except for an internal vertical groove 55 
of a size sufficient to permit the projection 52 
to move therein. The locking ring 54 may 
be rotated so as to bring the groove 55 into 
registration with any one of the slots between 
projections 43, 44 and 45, and thus permit 
the lug 52 to be raised, after which the handle 
may be rotated to turn the lug 52, carrying 
with it the locking ring 54 to a position above 
one of the other slots, these slots correspond 
ing, of course, to the different positions of the 
springs 26 and 27. In one of its angular posi 
tions the locking ring 54 is held against ver 
tical movement by hook-shaped projections 
56 and 57 which extend around and beneath 
the projections 46 and 47 on the cover 37. In 
this same angular position the groove 55 
stands above the projection 44, that is out of 
line with any of the slots between projections 
43, 44 and 45. The locking ring is also pro 
vided with a perforated lug 58 abutting in 
the position named against the perforated 
lug 48 so that a padlock may be mounted in 
the perforations of the two lugs 48 and 58 to 
secure the locking ring against rotation. By 
this means the handle 49 is securely locked in any given position, preventing any un 
authorized operation of the switch. 
We will now consider the apparatus em 

ployed for automatically preventing the op 
eration of the switch when current is passing 
in either direction through the transformer. 
On the lower end of rod 25 secure, by means 
of pins 60 and 61, a shoe 59 having a collar 
62 at its lower extremity. This shoe slides 
within an opening in a casting 63 which 
bridges the opening at the lower end of the 
insulating tube 15. At one end of the cast 
ing 63 there is supported an electromagnet 
core 64 of inverted U-shape, around one leg 
of which is mounted a coil 65. The casting 
63 includes a pair of depending arms 66, to 
the lower end of which is pivoted a bell-crank 
67. One arm of this bell-crank carries an armature 68 adapted to bridge the ends of 
the core 64 of the electromagnet, and the oth 
er arm carries a projection 69 which is adapt 
ed to overlap the collar 62 and prevent move 
ment of the same. 

Referring now to Fig. 6, the wires of the 
high-voltage supply line are indicated at 70 
and 71 and are shown connected to the con 
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tacts 19 of the upper and lower sets of con 
tacts. The contacts 18 have no electrical con 
nections. The contacts 17 are shown joined 
together by the conductor 22 which, as pre 
viously described, may consist of a copper 
strap as illustrated in Fig. 1. The conductor 
22 also has a ground connection through a 
conductor 13. The contacts 16 are joined by 
means of conductors 72 and 73 with the ends 
of the high-tension or primary coil 74 of the 
transformer. The secondary coil 75 of the 
transformer has lead wires 76 and 77 extend 
ing therefrom which may have connections 
with other secondary coils of a network sys 
tem. Shunted across the lead wires 76 and 77 
is the coil 65 of the electromagnet referred to 
above. 

In Fig. 10, the electrical connections are 
such that instead of short-circuiting and 
grounding the primary coil of the trans 
former, I short-circuit and ground the in 
coming high-tension supply lines, which in 
this figure are numbered 70' and 71 and are 
shown connected with the large contacts 16. 
The rimary coil in this instance is connected 
across the contacts 19 by conductors 72 and 
73. In other respects this figure is identical 
with Fig. 6. 
Whenever there is current in the low-ten 

sion line wires 76 and 77, the electromagnet 
coil 65 is energized, lifting the armature 68 
and rocking the bell-crank 67 to cause the 
projection 69 to overlap the collar 62 and pre 
vent upward movement of the rod 25 and the 
other movable portions of the switch. In 
normal operation, the switch springs 26 and 
27 bridge the two sets of contacts 16 and 19 
connecting the supply lines 70, 71 or 70, 71 
with the transformer coil 74. When the con 
tacts 16 and 18 are bridged, the supply lines 
are disconnected from the transformer and 
may be tested out for faults or may be put 
into service to carry other transformers. In 
the third position of Fig. 6, that is, with the 

: contacts 16 and 17 bridged, the supply lines 
are disconnected and the primary winding 74 
of the transformer is simultaneously short 
circuited and grounded. In the third posi 
tion. as illustrated in Fig. 10, on the other 
hand, the primary circuit of the transformer 
is open and the high-tension feed line 70, 71° 
is short-circuited and grounded. 

Before any changes whatever can be made 
in the switch mechanism, however, the trans 

5 former must be disconnected from the supply 
line by other means not herein shown, and in 
case there is low-tension current in the con 
ductors 76, 77 due to action of other trans 
formers in the network, then the coil 75 must 
also be disconnected from the wires 76, 77. 
Otherwise, the electromagnet coil 65 will be 
energized and will lock the movable switch 
element against upward movement. Follow 
ing common practice in the art, automatic 
breakers may be employed in the circuit 76, 

3 

77 to disconnect the coil 75 when current is 
not flowing in the primary coil 74, so that one 
operation only is needed to clear the trans 
former preparatory to operating the switch 
of this invention. 
tampering with the switch by an unauthor. 
ized person may be prevented by the use of a 
padlock positioned in the perforated lugs 48 
and 58, thus holding the locking ring 54 from 
rotation and retaining the lug 52 in position 
in one of the slots between projections 43, 44 
and 45. 
Obviously, the switch of the present inven 

tion may be used with transformers other 
than those employed in an underground net 
work system: the switch need not necessarily 
be mounted integral with the transformer but 
may be separately housed; the switch in its 
different positions may make connections 
other than those described above; more or less 
than three operating positions may be incor 
porated in the switch; and the switch may be 
employed in connection with either single 
phase or three-phase circuits. 
What I claim is: 
1. In Switch apparatus, a switch member 

supported for movement in different direc 
tions, means operable to prevent movement 
of said member in one of said directions in 
dependently of movement of the same first in 
another of said directions, and means oper 
able to lock said member against movement 
in said last-mentioned direction. 

2. In switch apparatus, an operating mem 
ber supported for longitudinal and rotary 
movements, means operable to lock said mem 
ber against rotary movement independently 
of prior longitudinal movement of the same, 
and means operable to lock said member 
against longitudinal movement. 

3. In a switch apparatus, a switch member 
supported for movement in different direc 
tions, means operable to prevent movement 
of said member in one of said directions in 
dependently of movement of the same first 
in another of said directions, and means oper 
able to lock said member against movement 
in said last-mentioned direction, said locking 
means comprising an element supported for 
rotary movement into and out of locking po 
sition. V 

4. in switch apparatus, a switch member 
Supported for movement in different direc 
tions, means operable to prevent movement 
of said member in one of said directions in 
dependently of movement of the same first in 
another of said directions, and means direct 
ly engageable with said first-named means to 
lock said member against movement in said 
last-mentioned direction and supported for 
movement into and out of locking position. 

5. In Switch apparatus, an operating mem 
ber supported for longitudinal and rotary 
movements, means operable to lock said mem 
ber against rotary movement independently 

As previously mentioned, 
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of prior longitudinal movement of the same, 
and means operable to lock said member 
against longitudinal movement, said second 
named locking means comprising an element 
supported for rotary movement about the 
axis...of rotation of said member into and out 
of locking position. 

6. In switch apparatus, an operating mem 
ber supported for longitudinal and rotary 
movements, means operable to lock said mem 
ber against rotary movement independently. 
of prior longitudinal movement of the same, 
and an element directly engageable with said 
locling means to lock said member against 
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longitudinal movement and supported for 
rotary movement about the axis of rotation of 
said member into and out of locking posi 
tion. 

7. In switch apparatus, a switch member 
supported for movement in different direc 
tions, means operable to prevent movement of 
said member in one of said directions inde 
pendently of movement of the same first in 
another of said directions, means operable to 
lock said member against movement in said 
last-mentioned direction, and electromagnetic 
means operable upon being excited to hold 
said locking means in locking position. 

8. In switch apparatus, an operating mem 
ber. supported for longitudinal and rotary 
movements, means operable to lock said mem 
ber against rotary movement independently 
of prior longitudinal movement of the same, 
means operable to lock said member. against 
longitudinal movement, and electromagnetic 
means operable upon being excited to hold 
said second-named locking means in locking 
position. 

9. A switch having a plurality of sets of 
contacts, a switch operating member sup 
ported for movement to three positions to 
selectively connect electrically one set of said 
contacts with either of two other sets of said 
contacts or to isolate said one set of said 
contacts, and electromagnetically actuated 
locking means operative when energized to 
lock said Switch operating member in one of 
said three positions. : 

10. A Switch having three sets of contacts, 
a Switch operating member supported for 
movement to two active positions and one off 
position, means operative upon movement of 
said member from one of said active posi 
tions to the other of said active position to 
electrically disconnect one set of said con 
tacts from a second set of said contacts and 
to connect said one set of contacts to a third 
set of Said contacts, and electromagnetically 
actuated locking means for preventing upon 
energization thereof movement of said oper 
ating member from one of said active posi 
tions. 

11. A switch having three sets of contacts, 
means for holding the first set of said contacts 
in spaced electrically connected relation and 
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for holding the second set and the third set of 
said contacts in spaced relation insulated 
from each other and from the first set of said 
contacts, means for causing the second set 
of said contacts to be electrically connected 
selectively to the first set of said contacts or 
to the third set of said contacts, and locking 
means operable to prevent said first men 
tioned means from causing the second set of 
said contacts to be electrically connected to 
the first set of said contacts. 

12. A switch comprising three sets of con 
tacts, means for holding the first set of said 
contacts in spaced electrically connected rela 
tion and for holding the second set and the 
third set of said contacts in spaced relation 
insulated from each other and from the first 
set of said contacts, means for electrically 
connecting the second set of said contacts 
selectively to the first set of said contacts or 
to the third set of said contacts, and electro magnetically actuated locking means oper 
ative when energized for preventing the sec 
ond set of said contacts from being electri 
cally disconnected from the third set of said 
contacts. 
In witness whereof, I hereto affix my signa 

ture this 25th day of January, A. D. 1930. 
PERCY E. COOK. 
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