- E. M. HEWLETT.
OIL SWITCH. _
APPLICATION FILED NOV. 7, 1904, RENEWED MAR, 12, 1912, '

1,091,659. . Patented Mar. 31,1914

-2
Fig.1.
Is il s ",?‘ ‘

—1

[ : . -18

1[\1\/ENTDF\: |

" EdwardMHewlett.
by Moﬁw‘t -

ALY,




" Be it known that I, Epwarp M. HEWLETT, '

" UNITED STATES PATENT OFFICE.

EDWARD M. HEWLETT,AOF SCHENECTADY, NEW YORX, ASSIGNOR -TO GENERAL
ELECTRIC COMPANY, A CORPORATICN OF NEW YORK.

OIL-SWITCH.

1,091,659.

Spééiﬁcation of Letters Patent. Patented Mar. 31,1914,

Application filed November 7, 1804, Serial No. '231,665. Renewed March 12, 1912. Serial No. 683,348,

To all whom it may concern: v

g citizen of the United States, residing at
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Schenectady, county of Schenectady, State
of New York, have invented certain new \

and useful Improvements in Qil-Switches,
of which the following is a specification.

The present invention relates to electric.

switches and more particularly to switches
of the oil break type in which the circuit is
broken under oil contained in a suitable in-
closure surrounding the rupture peint of
the contacts. These switches are particu-
larly designed for controlling circuits of

high potential and.large amperage and the

present invention has to do particularly
with the oil pot and its supporting struc-
ture, the object being to construct the pots
and their supports so as to greatly increase
the-capacity of the switch without materially

* increasing the dimensions of thepots. Here-

" tofore in switches of this type it has been

the practice to construct the oil pots of
metal, and to have one of the switch con-
tacts in electrical connection therewith. The

- other contact is arranged so as to pass
. through an opening in the cover of tie pot
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- * which is' made of insulating material. In

this construction .the shortest distance be-
tween live parts as the.switch is being
opened is not between the two switch con-
tacts but betweeri the movable switch con-
tact and the walls of the oil pot. Inorderto
accommodate such a construction, to high
potential work it is necessary to construct
the pots so that the arc cannot strike across
from the moving contact to the walls of the
pot, and for this purpose it is usual to em-
ploy a lining of fiber or other insulating
material on the interior of the pot. How-

ever, in case the stroke of the moving con-

tact is such as to withdraw it from the pot,
there is nothing to. prevent the arc forming
between the moving contact and the exterior
of the oil pot. By means of the present in-
vention these difficulties are overcome with-

out materially increasing the size of the pot,.
.and they are accomplished by constructing

a pot wholly ‘of non-conducting miaterial,
such as wood. In such a construction, as

the contacts are separated, the shortest dis-¢

tance between the live parts of opposite
polarity is between the tips of the contacts
themselves, and the shortest path extends
through the oil pot. : In carrying out the

‘therein.

invention T further increase the insulating -
properties of the switch by providing novel

supports for the oil pots also’ composed of

non-conducting material. -
_For a better understanding of the inven-
tion reference should be had to the follow-

ing description taken in connection with

the accompanying drawing, and the.novel
features of the invention will be specifically’
pointed out in the appended claims.

In said drawing, Figure 1 is a side ele-
vation of a standard type of switch employ--
ing oil pots and supports constructed in ac-
cordance with the present invention; Fig.
2 is a detail sectional view. of one of the oil
pots mounted on a slightly modified sup-
porting structure; and Fig. 3 is a view
taken at right angles of that of Fig. 1 illus-
trating the oil pot and .support shown

In the type of switch shown, the oil pots
10 are located within fire-proof cells formed
by brick walls 11 built upon a suitable base
12 of insulating mate:ial and provided with
an insulating cap 13 of slate or: other re-
fractory non-conducting material. For the
purpose of inspection and access to the in-
terior of the cell, suitable doors 14 having
latches 15 are provided. Suitable -termi-
nals 16 pass: through the base 12 and are
electrically connected to the fixed contacts
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17 in the oil pots 10. These terminals may

be left bare as shown in Fig. 1 or insulated

‘as shown at 17* in Fig. 8. The circuit is

completed between these contacts by means
of the movable contacts 18 which are elec-
trically and mechanically connected by the
yoke 19. These contacts bridge the fixed
contacts 17 and are movable into and out of
the oil pots to make and break the circuit as
clearly illustrated. The yoke 19 which car-
ries the contacts 18 is rigidly secured to a
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reciprocating wooden rod 20 which is guided
by an opening in the horizontal frame 21

which supports the oil pots 10. This rod
90 extends through a suitable opening in
a cap 13 of the oil switch structure and suit-
able operative mechanism is located on the
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top of the structure for giving the rod 20 -

its reciprocating movement.
Referring now more particularly to the

.oil pot and its support which constitute the

subject of the present invention, the oil pot,
which is designated 10, is composed of a
tiubular portion made up of a plurality of
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staves 22 and suitable heads 23 and 24, all
composed of suitable non-conducting ma-

terial, preferably wood. The staves 22 are:

closely fitted and cemented together and the
exterior is provided with a wrapping 25 of
Manila twine or other suitable non-conduct-
ing material. _

As clearly shown in Fig. 2 the lewer ends
of the staves 22 are provided on their in-
“terior sides with shoulders 26 upon <which

cobperating shoulders 27-on the head 24 |

rest. The upper head 23, which is provided
with an opening’ for the passage of.the mov-
able contact 18, is secured to the staves by
‘suitable wooden pins 28. All the parts of
the pot are securely held together by some
durable cement, such as casein cement. Ifor
the purpose of still further increasing the
insulating properties of the pot, and to pre-
vent undue charring of the interior of the
same due to the arc, an interior lining 29 of
fiber or other durable non-conducting ma-
terial is provided. The interior of the pot
is also provided with two baflle-plates 30
and 81, preferably composed of insulating
material, such as fiber, having central open-
ings for the passage of the movable contact
18 and rigidly connected together by the lon-
gitudinally extending rods 32. By means
of this baffle-plate construction when the
arc is drawn between the contact 17 and

- the lower end of the contact 18, the oil in

" the neighborhood is compressed by the arc
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gases and escapes through the vent or open-
Ing in the lower baffle-plate 30 and mate-
rially assists in extinguishing the arc as the
contact 18 is drawn through said opening.
The oil. escaping through the vent in the
lower baffle-plate 30 is caught by the upper
bafile-plate 31 and deflected against the walls
of the oil pot, so that the cover of the pot is
shielded from the oil thrown by the arc, and

* throwing of oil from the pot is prevented.
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In assembling the parts the baflle-plate
structure comprising the plates 30, 81 and
the rods 32 is a unitary structure and may
be slipped into place just before the head 23
is put on. Obviously this baffle-plate strue-
ture may be used in pots of other types and
composed of other material. The oil pots
10, which are arranged in pairs, are suit-
ably secured near their upper ends to the
horizontal frame 21 which is also composed
of non-conducting material, such as wood.
This frame is supported on a plurality of

~ legs 83 also composed of wood or other non-
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conducting material. The lower ends of
these legs are secured to a rectangular frame
34 which is adapted to vest upon the base
12 'of the oil switeh structure and to loosely
ft the interior of the cell. To still further
increase the insulating propexties of the oil
pot and its support, the-legs 33 may be re-
placed by :legs 85 likewise composed of
wood,. which are fitted at their upper ends
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into the interior of a glass or porcelain in-
sulator 86, as clearly shown in Fig. 2. In
this construction the upper end of the in-
sulator is also provided with a socket into
which a suitable wooden pin or projection 37
extends. :
In Fig. 1, I have shown a standard type
of operating mechanism by which the rod 20
is given its reciprocating movement. This
mechanism comprises a rock arm 38 to the
outer end of which the rod 20 is secured and
which is pivotally securéd at its other end
to the upper end of a rock arm 39. The
outer end of the rock arm 38 is adapted to
move in a vertical right line and the power
for producing this movement is obtained
from a rock shaft 40 provided with a crank
41, ‘The right line movement of the outer

“end of the rock arm 38 is obtained by means

of a system of links which constitutes a par-
allel motion mechanism. This system com-
prises a link 41’ which is connected at its
center by a link 42 to a fixed point 43. This
same central point is connected to the crank
41 by a connecting rod 44 and to a point 45
on the rock arm 38 by & link 46. The length
of the link 42, one-half the length of th- iink
41’ and the distance between the points 45
and 47 are equal. The length of the link 46
is also equal to the distance between the
points 47 and 48. With this construction
the outer ends of the arms 38 and 41" move
in vertical right lincs, the latter between the
coiled actuating spritgs 49 and 50. From
this construction it will be seen that when
the crank 41 assumes a substantially vertical
position springs 49 or 50 will be compressed
by the outer end of the link 41”.  Obviously
then if the shaft 40 be rotated so as to com-
press either one of these springs, and held
in this position, the switch will be either in
an open or closed position, and the appro-
priate spring will be compressed and ready
to throw the switch to the opposite position
whenever the shaft 40 is released. For the
purpose of holding the shaft in these posi-
tions stops-51 are provided on a gear wheel
59. These stops rotate with the shaft and
are adapted to be engaged by a stop 53 piv-
oted at the point 54 and normally beld in
engaging position by a toggle 55. The tog--
gle 52 may be broken in any desired way to
rock the.stop.53 so as to free the appropriate
stop 51 and allow the actuating spring -to
throw the switch. In the present instance
a plunger 56 is employed for this purpose.
Tt is located directly beneath the center of
the toggle 55 and is actuated by means of a
magnet coil- located within the casing 57.
The switch may be set by rotating the shaft
40 either by hand or otherwise. In the pres-
ent instance T have shown an electric motor
58 which is geared through a suitable train
of gearing to the shaft 40 for this purpose.
TIn this train of gearing is a magnetic clutch
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" 59 which may be cut in or out to stop the ro-
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‘and modifications, -

tation of shaft 40 at the appropriate point.

Obviously certain changes -and altera--

tions may be made in the structure consti-
tuting the novel disclosure in the present
case without departing from the spirit and
scope of my present invention, I therefore
do not wish to be limited to the specific mat-
ter illustrated but aim to cover by the terms
of the appended claims all such alterations

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

1. In an electric switch, a wooden o1l pot
comprising a tubular shell provided with
end heads, a fixed switch contact located in
one head, a codperating contact movable
through an opening in the other head into
and out of engagement with said fixed con-
tact, and transverse baffle-plates of non-
conducting material iocated therein and pro-

" vided with openings through which said
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movable contact is adapted to pass.

. 2. An .electric’ switch comprising an oil
pot.having ends of insulating material, a
fixed contact mounted on one of said insulat-
ing ends, a movable contact mounted to re-

ciprocate through the other insulating ead |
and make and break contact with said fixed
contact under oil, and supports in engage--

ment with said oil pot near the end opposite
said fixed contact. : S

.3. In an electric switch an oil pot com-

" . prising a.reservoir compartment and a pres-
35- 1

sure retaining compartment connected by an

~ opening for directing the oil put under pres-
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sure in said pressure retaining compartment
against the arc to extinguish 1it, contacts in-
sulated from the walls of said reservoir

_chamber and arranged to break in said pres-

sure retaining chamber, and a support for
said oil pot.in engagement with the -valls of
said reservoir compartment.

4. In an electric switch, an oil pot con-
taining oil, a partition in said pot having an
opening to direct oil put under pressure Ly

the arc against the arc to extinguish it, sepa-

rable contacts insulated from the walls of
said pot and arranged to break under oil on
one.side of said partition, and snpports in
engagement with the walls of said pot on the
other side of said partition. :

5. An electric switch comprising two oil
vessels, each forming a pressure-retaining
chamber with 2 vent in one wall, a fixed con-
tact mounted in each vessel on an insulator
which forms part of the walls of said vessel,
and a bridging contact mounted to move mto
said chambers through said vents to engage
with said fixed contacts under oil in said

. vessels, and to move.out of said chambers

through said vents as the switch is opened,

. whereby arcs are drawn through said vents
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and oil put under pressure by the arcs is
directed against the arcs to extinguish them.

8

6..In an electric switch, the combiuation ™~

“with two oil pots containing oil, a fixed con--

tact secured in each pot and insulated froin
the walls of said pot, and a pressure-retain-
ing compartment having a went in one wall
and forming part of each pot, of a bridg-
Ing contact mounted to break with both said
fixed contacts in said pressure-retaining

compartments under oil and. to move out of .

said compartments through said verts as the
switch opens, whereby the ‘arcs are drawn

through said vents and the oil - put under

pressure in said chambers by the ares is
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directed against the arcs to extinguish them. -

7. In an electric switch, the combination
with an oil pot having a reservior compart-
ment and a pressure retaining compartment
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with an opening in one wall to establish com- -

munication between said compartments and
to direct the.oil put under pressiure by the

-arc against the arc to extinguish it, and

separable contacts arranged to break under
oil in said compartment, of a supporting rod
in engagement with one wall of said pot
and with said wall of said pressure retaining-

chamber to prevent movement of said wall

by. the pressure in said chamber.

8. In an electric switch, the combinativn,
with an oil pot, of a baffle-plate structure
comprising a plurality of supporting rods

resting on the bottom of the pot and extend- -
| ing lengthwise .thereof, a transversely ex-

teriding baffle plate secured to said rods, and
provided with an opening for directing oil,
and separable contacts arranged to break be-:
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tween said baffle plate -and the bottom of

said pot and to draw the arc in the path.of
the o1l directed by the opening in said baffle
plate whereby the oil is directed against the
arc to extinguish it. - = :

9. In an electric switch, the combination
with an oil pot, of contacts arranged to sep-
arate therein, and a baffle-plate structure,
comprising a plurality of supporting rods
extending lengthwise thereof, and trans-
versely extending baffle-plates secured there-
to and provided with openings for the pas-
sage of one of said contacts.

10. In an electric switch, the combination
with an oil pot, of contacts arranged to sep-
arate therein, and a baffle-plate structure
comprising a plurality of supporting rods
resting upon the bottom of the pot and
located in close proximity to the interior of
the walls thereof, and transversely extend-
ing baffle-plates secured thereto and divid-

ing the interior of the pot into a plurality
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of compartments and provided .with open-

ings for the passage of one of said contacts.
11. An electric switch comprising an oil
pot, separable contacts both insulated from
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the oil pot and arranged to break under oil,

and a pressure retaining chamber with walls
which surround said contacts, said chamber
having in ‘one wall an - insulated vent
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through which one of said contacts passes
out of said chamber in opening the circuit,
whereby the arc is; confined and simultane-
ously the oil put under pressure by the arc.
is divected against the arc to extinguish it.

19. An electric switch ccmprising an oil
pot, a fixed contact movnted on an insulator
which forms part of the walls of said pot,
a codperative movable contact mounted to
make and break contact with said fixed con-
{act, and a pressure retaining compartment
inclosing said fixed contact and having in
one wall an insulated vent through which
the movable contact passes to a point out-
side of said compartment in breaking the
cireuit and thereby draws the arc_through
said vent, whereby the oil put under pres-
sure in said compartment by the arc is di-
rected against the arc to extinguish it.

13. In an electric switch,- an inclosing
vessel comprising a reservoir compartment
and a pressure retaining compartment hav-
ing inone wall an opening into said reser-
voir compartment, a fixed contact extend-
ing into said vessel and surrounded by the
walls of said pressure retaining compart-
ment, an insulating support for said con-
‘tact forming part of the walls of said ves-
sel, and a movable contact mounted to move
into the pressure retaining compartment
through said opening to make contact
therein with the fixed contact and to move
out through said opening into the reservoir
compartment as the switch opens, whereby
the. oil in said compartment is put under

_ pressure by the arc and is directed against
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the arc to extinguish it. :

14. An electric switch comprising an in-
sulating oil vessel partially filled with oil,
relatively  movable codperating contacts
mounted to separate in said vessel beneath-
the oil ‘therein, one of said contacts being
mounted on the bottom of said vessel,.and
insulated supporting legs with ‘their upper
ends in engagement with said oil vessel near
the upper edge thereof to hold said oil ves-
sel in a vertical position and to insulate 1t
from ground. ’

15. A circuit interrupting device com-’
prising a pressure retaining chamber con-
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taining insulatirg fluid and having a vent

in one wall thereof, current carrying means.

in said chamber separable to break the cir-
cuit in said chamber, and means in the path
of fluid- discharged from said -chamber
through said vent for intercepting and de-
flecting  said. fluid. ' ‘

16. A circuit interrupting device com--

prising a vessel containing oil and a pres-
sure retaining chamber. having in ome wall
thereof a vent toward the top of said ves-
sel, current carrying terminals separable in
said chamber to produce in said chamber a
break in-the circuit, and means between the
top of said vessel and said vent and in the
path of fluid discharged from said vent Jor
intercepting and baflling said fluid.

17. A circuit interrupting ~device com-
prising a pressure retaining chamber' con-

taining oil and having in one wall thereof

a vent, relatively movable codperating con-
tacts separable in said chamber to breal the
circuit therein and thereby produce an arc
adjacent said vent, and a baffle plate mount-
ed'in a position to intercept fluid put under
pressure by the arc and discharged from
said vent, said baffle plate being mounted-in

the path of the fluid discharged and beihg

shaped to compel the fluid moving away.

from said vent to change its direction of

flow. S
18. A circuit interrupting. device com-
prising a pressure retaining chamber hav-

ing a vent in one wall thereof, a stationary,

contact in said chamber, a movable contact
mounted to separate from said fixed con-
tact in said chamber and to move out of
said chamber through said vent to break the
circuit, and a baffle member concentric with

‘the path of movement of said movable con-

tact. for diverting from the path of said
movable contact the fluid projected from
said vent. , ‘

In witness whereof, I have hereunto set
my hand this 4th day of November, 1904.

EDWARD M. HEWLETT.
Witnesses:
Buxsayiy B. Hurr,
Frrex Orrorp,

55

60

65

7C

75

80

85

90

95 -



