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9 Claims.

Objects of the present invention are to pro-
vide a comparatively inexpensive, efficient- and
convenient transformer of the type usually em-
ployed on poles in connection with distribution

5 systems, in which the mechanical structure and
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arrangement is simplified and made less costly

and more effective, and in which the operation

is more perfect and the protection given is more
satisfactory, than heretofore.
Other objects are to dispense with the use of

cross arms on the poles as a means for sus-

pending the transformers; to provide an overload

cut-out manually or automatically operated; to

provide that a fuse shall blow.in oil; to utilize
the primary circuit in the automatic operation
of the overload cut-out; to operate the overload
cut-out in differential response to both the cur-
rent in the primary circuit and to the sensible
temperature of the oil; to simplify the construc-
tion of the tank and avoid the necessity for pock-
ets in it; to improve the construction, arrange-
ment and operation of the fuse holder and to con-
veniently locate the lightning arrester at the

outside of the tank.

Other objects of the invention will appear from
the following description at the end of which
the invention will be claimed.

Generally stated the invention comprises a cy-
lindrical tank provided with a T-slot suspension
and with an insulating fuse holder detachably
mounted at its top and including a lightning
arrester, and the interior of the tank ‘containing

an oil supply and a frame submerged in the oil.

supply and arranged above the transformer coils
and core, and externally of the tank there being
provided a manual handle for operating a cut-out
switch arm that breaks the primary circuit be-
neath the oil and serves to lock and unlock the
fuse carrier and there is optionally provided a
spring tending to throw the switch arm out and

. an electro-magnetic catch for detaining the
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spring, the electro-magnetic catch being oper-
ated by differential thermostats of which one is
immersed in the oil and responds to its tempera-
ture, and of which the other is included in the
primary circuit of the transformer, said thermo-
stats controlling the circuit of the electro-mag-
netic catch.

The invention also comprises the improve-
ments to be presently descrlbed and finally
claimed.

Referring to the drawings,

Figure 1 is a view partly in section and partly
in elevation illustrating the upper portion of a

transformer embodying features of the inven-

(CL 175—294)

. tion” and diagrammatically showing the trans-
former coils.

Figure 2 is a sectional view taken on the line
2—2 of Figure 1.

Figure 3 is a view partly in section on the line

. 3—3 of Figure 1 and partly in elevation,

Figure 4 is a view drawn to a reduced scale
and illustrating the transformer in application to
8 pole, and

Pigure 5 is a side view of the transformer shown
in Figure 4.

Referring to the drawings, I is a tank of metal
shown as externally provided with a channel .
piece 2 having & T slot 3 formed therein. The
channel piece 2 is provided with pivotal exten-
sions 4. This ‘construction enables the trans-
former tank to be suspended in a readily detach-
able manner from a through bolt 5 extending
through the pole. The channel piece finds a
good support in respect to the pole and the ex-
tensions 4 may be employed as additional means
for preventing the tank from swaying. The lid
6 of the tank is provided with a drip skirt and
is shown as bolted to a flange at the top of the
tank with the interposition of a gasket 1. Thus
the interior of the tank is protected from the
weather. The tank contains oil, the level of
which Is indicated at the line x—z. 'The tank
also contains at the lower part thereof the core
and the primary and secondary windings. The
primary winding is indicated at b and the sec-
ondary winding is indicated at ¢ and ¢’. 8 is
a frame extending across the tank with space
on each side of it. 8 is an insulator shown as
cylindrical and it is detachably mounted on the
top of the tank by means of a threaded metal
ring 10 having screw threaded engagement with
a metal neck {l on the top 6 of the tank. Thus
the cylindrical insulator 9 can be shipped de-
tached from the tank and readily mounted in
place. Use may be made of a closure 12 (Figure
5) for retaining the oil when the tank is shipped.
The insulator 9 is fitted with spring contacts 13
and 14 (Figure 2) and the contact I3 is con-
nected with the high tension line 15. The con-
tact 14 is connected with the conductor 16 of the
lightning arrester T of which the other con-
ductor or terminal 18 is connected with the ring
10 and through the tank to ground. The cap
19 is shown as provided with a handle 20 and it
is mounted on top of the insulator 9. The cap
detachably carries a fuse and is in fact a fuse
holder. The fuse includes a metallic head 21
having contact blades which are engaged by the
contacts {3 and f4. The fuse also includes an gy
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insulating tube 22 and 23 and at the lower end
there is a metallic fool 24 having an insulating
tip 25, The insulating tip 25 is seated in an
aperture provided in the frame 8. The fuse
proper 28 extends from the head 2i to the foot
24 and is included in the primary circuit of the
transformer. The foot 24 is immersed in the
oll. 27 is o handle turnably mounted and ac-
cessible from the exterior of the tank. 20 Is &
switch arm turnable with the handle and pro-
vided with a bridge contact 28 adapted to he
interposed in the primary circuit 8. It bridges
the circuit between the conducting post 8! and
the metal Toot 24. It may be remarked that when
the bridge 28 is in position for closing the pri-
mary circalt the fuse may not be withdrawn
pecause the bridge overlies the foot 24. 'The
purpose of this is to ensure that the cap (9 and
the fuse may not be withdrawn until after the
primary circuit 1s broken, and it is broken in oil
just as the fuse blows in oil. There is a spring
29 tending to turn the switch arm 28 into off
position. This spring is set when the switch is
closed and it is held in set position by a latch
35 operating upon a keeper 34. As shown the
spring is & spiral spring wound around the slaft
48: gnd having one end connected with the keep-
er 34 and the other end connected with an ad-
justable tension device 35. The keeper 34 is
turned to set the spring by a finger 36 fast on
the shaft 34¢ and when released the keeper 34
shifts the finger 35 and with it the switch arm
23. The latch 38 is spring pressed and is part of
an electro-magnetic device of which 37 is the
solenoid. It will be understood that when the
switeh arm is turned to closed position the finger
36 shifts the keeper 34 to latched position pro-
vided that it is not already in latched position
and when the keeper is released by the catch it
turns the finger 30 and with it the switch arm
28 into open position, There are bi-metallic
thermostats 38 and 39 mounted on the fr.me §
and immersed in the oil. Between these thermo-
stats are contacts for closing the circuit through
the electro-magnet 37. The thermostat 38 re-
sponds to the temperature of the oil. The ther-
mostat 38is in the primary circuit and is grounded
by way of conductors 38 and 40. The thermo-
stat is provided with a jacket 40 made in simili-
tude to the winding on the transformer coil &
and it is heat insulated. The thermostat 38 is
heated by the current in the primary circuit to
substantially the same extent that the primary
coil is heated. By the differential action of these
thermostats the circuit through the electro-mag-
netic latch is closed permitting the switch arm
28 to be cut-out. In the event that the trans-
former, due to the load being carried, has in-
creased the oll temperature, the thermostat 39
has partly closed and hence a short cireuiv or
heavy load causes the thermostat 38 to function
before damage is done to the transformer wind-
ing. If the oil is cold and a short circuit oc-
curred the thermostat 38 will have comparatively.
far to travel and will conseguently carry the load
for o sufficient length of time before tripping
the cut-out switch 28. In this way the thermo-
static device is responsive to actual temperature
conditions in the transformer and allows for the
maximum carrying capacity of the winding of
the transformer before tripping the switch arm
28. It is a feature that the swifch arm 28 may
be opened manually or automatically and it may
be remarked that the provision for automatically
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opening the switch arm 28 may, if desired, be
omitted. The center part of the secondary coil
is grounded by 42 and 48 and the circuit for
the electro-magnetic device 37 is from one end
of the secondary by 43 and thence to ground by
38 when the contacts of the thermostats are
closed. There are two leads for the secondary
circuit of which one is shown at 44 and the other
at 48 and in the form of covered wires they are
carried through insulating guide eyes 48 on the
outside of the tank . *It may be remarked that
the tank is grounded and that the parts which
carry current are insulated from the frame §,

The tank structure and its accessories and the
electrical provisions are dependent upon each
other and contribute to the improved result of
the described transformer which involves not
only safety In the distribution of high tension
current bui also convenience and sefety in ma-
nipulation by those who have to install and
service the devices on poles in all sorts or con-
ditions of weather. )

Oil may find its way into the lower part of
the fuse tube 23, and when the fuse blows, If

there is an explosion, it occurs remote froin the ¢

gas space above the oil line z—z, and s vented
through the notch 47 and by the lifting of the
cap 18.

It will be obvious to those skilled In the art
to which the invention relates that modifications
may be made in details of construction and ar-
rangement without departing from the spirit of
the invention, which is not limited as to such
matters or otherwise than the prior art and the
appended claims may require.

I claim:

1. In g transformer of the type specifieé the
combination of a tank provided internally with
primary and secondary windings and with a core,
and containing oil, an insulator mounted on the
top of the tank, a cap detachably mounted on the
insulator and provided withh a depending fuse
tube and a fuse having s metallic foot immersed
in the oil, circuit connections from the primary
circuit through the fuse to the foot, & handle
turnably mounted and accessible from the ex-
terior of the tank and having a switch arm in-

-slde the tank and in range of the foot, and a

contact submerged in the oil and interposed in
the primary circuit and disposed in the path of
the switch arm, said switch arm and the metallic
ifoot on the fuse tube constructed and arrenged
to interlock when the arm is in closed position.

2. In a transformer of the type specified the
combination of a tank provided internally with
primary angd secondary windings and with a core
and containing oil, & cap provided with a de-
pending fuse tube and fuse having a metallic
foot in the oil, circuit connections from the pri-
mary circuit through the fuse to the foot, a
handle turnably mounted and accessible from
the exterior of the tank and having a switch
arm inside of the tank and in range of the foot,
& contact submerged in the oil and disposed in
the path of the switch arm and in the primary
circuit, a spring and connections tending to turn
the switch arm to off position, a keeper adapted
to restrain the spring and permit free operation
of the handle, an electro-megnetic latch for de-
taining the keeper, two thermostats having con-

. tacts and adapted to control the circult of the

electro-magnetic latch at a point submerged in
the oil and of which one is responsive to the
sensible temperature of the oil and of which the
other is in the primary circuit and is responsive

26

40

45

b

58

60

85

70

(]




10

15

20

40

50

55

2,117,588

to current in the primary transformer coil, and
8 circuit connected to and controlled by the elec-
tro-magnetic latch and through the contacts of
the thermostats.

3. In a transformer of the type specified, the

combination of a tank provided internally with .

primary and secondary windings and with a core
and containing oil, a frame submerged in the oil
and provided with a contact included in the pri-
mary circuit and with an aperture, a fuse pro-
vided with a fuse tube having a fuse included
in the primary circuit and also having a metallic
foot and an insulating tip adapted to seat in said
aperture, a switch arm in range of the contact
and foot and having an operating handle exte-
rior of the tank, a spring and its keeper adapted
when the spring is released to throw out the
switch arm, an electro-magnetic latch device for
the keeper, two thermostats mounted on the
frame and of which one is responsive to the tem-~
perature of the oil and the other to current in
the primary coil of the transformer and is in
series therewith, circuit connections through the
electro-magnetic device and controlled by the
differential action of the thermostats, and cir-
cult connections providing leads for said primary
winding and for sald secondary winding.

4. In a transformer of the type recited, the
combination of a tank provided internally with
primary and secondary windings and with a core
and containing' oil, a cap provided with a de-
pending fuse tube and fuse having a metallic
foot in the oil, a circuit connection from the
primary circult through the fuse to the foot, a
handle turnably mounted and accessible from
the exterior of the tank and having a switch
arm inside of the tank and movable into and out
of contact with the foot, & contact submerged in
the ofl and disposed in the path of the switch
arm and connected to the primary winding, a
spring and connections tending to turn the
switch arm to off-position, an electro-mechanical
latch device adapted to restrain the spring and
permit free operation of the handle, two thermo-
stats adapted to control the circuit of the elec-
tro-mechanical latch device and of which one is
responsive to the sensible temperature of the oil
and of which the other is in the primary circuit
and is responsive to current in the primary
transformer. coil, and a circuit through the elec-
tro-mechanical latch device and connected to
and controlled by the contacts of the thermo-
stats.

5. In a transformer having primary and sec-
ondary windings, a tank suitable for enclosing
the operating parts of the device and containing

" of], a fuse tube supported by said tank and hav-
- ing & current-conducting portion projecting into

70

the ofl of sald tank, a contact in said tank and
located adjacent said portion, a switch arm ar-
nnced for movement into and out of engage-
ment with sald contact and said portion and
which when in engaged position locks sald por-
tion and consequently sald fuse tube against re-
moval from said tank, and means operable from

- the exterior of said tank for moving said switch

6. In a transformer having primary and sec-

ondary windings, a tank forming a casing and .

containing ofl, a fuse tube having contacts there-

. on of which one is.beneath the oil in said tank, a

switch connected \po as to control the connec-

h
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tions between said fuse tube and the primary
winding, means operable from outside said tank
and controlling sald switch, a spring and con-
nections tending to turn said means and said
switch to disengaged position, a latch restrain-
ing sald spring from operation, a thermostat
responsive to the temperature of the oil in said
tank, a contact with which the thermostat co-
cperates, and electromechanical means having a
circuit controlied by the thermostat at the last
mentioned contact and controlling the opera-
tion of said latch.

" 7. In a transformer having primary and sec-
ondary windings, a tank forming a casing and
containing oil, a fuse tube having contacts there-
on of which one is beneath the oil in said tank,
a switch in said tank and connected so as to
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control the connections between said fuse tube .

and the primary winding, means operable from
outside said tank and controlling said switch, a
spring . and connections tending to turn said
means and sald switch to disengaged position, a
latch restraining said spring from operation, a
thermostat substantially heat insulated from the
oil in said tank and responsive to the current in
the primary winding and an electromechanical
device having a circuit closed by the thermostat
and controlling the operation of said latch.

8. In a protective system for an electric trans-
former, the combination of, a tank provided in-
ternally with primary and secondary coils and
with a core co-operating with said coils and con-
taining oil, an insulator mounted on the tank,
a lightning arrester mounted on the insulator and
electrically connected to the tank, a fuse tube
supported by said insulator and having a con-
ducting portion projecting into the oil of said
tank, a contact in said tank located adjacent
said portion, a switch arm arranged for move-
ment into and out of engagement with said con-
tact and said portion and which, when in en-
gaged position, locks said portion and conse-
quently said fuse tube against removal from said
tank, and means operable on the exterior of said
tank for moving said switch arm.

9. In a protective system for an electric trans-
former, the combination of, a tank containing ofl
and internally provided with primary and sec-
ondary colls and with a core co-operating with
said coils, a hollow insulator mounted on said
tank and having an outlet. through one wall
thereof, an imperforate cap detachably mounted
on sald insulator, a fuse tube mounted on said
insulator and projecting through the hollow in
sald insulator, said fuse tube being provided with
a vent adjacent said cap and communicating
with the interior of said insulator, a metal foot
mounted on sald fuse tube in the ol In said
tank, an electric connection mounted on said in-
sulator and connected to said foot, a stationary
contact mounted in the oil in said tank adjacent
sald foot, a metal bridge contact mounted for
movement in said tank into and out of engage-
ment with said foot and said stationary contact
and arranged, when in engagement therewith,
to lock said foot and consequently said fuse tube
agalnst removal from said tank, and means hav-
ing a portion external to said tank for moving
sald bridge contact into and out of engaged
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