331,778

2,

G. L. HILL
CIRCUIT BREAKER AND SWITCH

Oct. 12, 1943.

2 Sheets-Sheet 1

Filed Jan. 2, 1940

INVENTOR
ATTORNEY

B zﬁﬁ_\\\m\;\‘\\\w\\

Eiete st TS

v >~ >

\..-ﬂl\i\\\\\ll\!\\\ \\\\\

N N e erm e e e A L. m R s e
J

4, { #, ’,

s

- = = v e ma = = ve we




2,331,778

G. L. HILL
CIRCUIT BREAKER AND SWITCH

Oct. 12, 1943,

2 Sheets-Sheet 2

Filed Jan. 2, 1340

ATTORNEY

-~ -~ ~

O
~N L {4 W
FR W W

A\l .m 2 ‘..u\\n\\\\sh =
A r-“umm.ﬂ.uu —————<F
N 1 : = :

- ey
N s s S
g .4 - RN Z K
\ e ‘m@m‘— i o e
e T L] T = 3 e o
S e A ] S A
N | 77\l — ‘\\\\_//_I S ST
E=————sawWhaW NN\ < e =
/\\\\ln\\”\\u_ \r S| ‘ \\‘ _Eﬁﬂ_\\ P
B "””’me/’;.dj”l.E..}lllll’ mani 7. - po— o H

s P VLI
e
H =78 = =
z /A b 43

-~ 0~ 39
- ~ o "
<& YLOEY LERY q
- e ek Y e \ \ \ 2 v

PR, T R i AT ) B
" _.\C\\\L_‘L_ A A 2" 4\ .‘\\k‘\\
« £ A e oy

"
5, o

e e e e

NPT NN~ 2NN S ST e A & 2 8L Al AT

1\:‘ \
nwﬂhw//”///t§r////// R0 ~

o
AN

!l"'li’l"""!!"!-"!‘!l'iil!d'u’

N T S

NSRS NS N AN

= s e Y




Patented Oct. 12, 1943

2,331,778

UNITED STATES PATENT OFFICE

2,331,778 _

CIRCUIT BREAKER AND SWITCH
George Leslie Hill, Oakland, Calif.
Application January 2, 1940, Serial No. 312,073

(ClL. 200—149)

9 Claims.

This invention relates to improvements in elec~
tric circuit interrupters. -

The object of the invention is the utilization
of & tube or chamber wherein a rapid de-ioniza-
tion of the arc path or arc stream is obtained,
when breaking a circuit, by introducing a mass
of insulating and de-ionizing medium in such a
position that it will instantly reduce and confine
the area through which the arc stream must
nominally flow in order to complete the electric
circuit, and at the same time inject a de-lonizing
agent into said area, as the electrodes are sepa-
rated from the contacts by the actuating mech-
anism. A further object is to provide a metallic
cooling or condensing medium suitably located in
the circuit breaker for quickly cooling and con-
densing any hot gases, metallic parts or vapor
that may be expelled during circuit interruption
so as to render them non-conducting and pre-
vent a short circuit to grounded structures or
between adjacent phases; to provide & circuit in-
terrupter which may be utilized on overhead dis-
tribution lines or structures wherein it is desired
to interrupt the circuit by a dry-type device con-
veniently arranged so that it may be operated as
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a disconnect switch after the circuit has been

interrupted either by current-responsive, ther-
mal, or manusl tripping means; to provide a cir-
cuit interrupter which will visibly indicate wheth-
er the circuit through it is closed or interrupted
(open); and further, to provide a circull inter-
rupter which is adapted to be placed in an en-
closed tank or box so that it may be operated
safely from the exterior either as an automatic
circuit breaker, as & manually operated discon-
nect switch, or for interrupting the load current
in a junction box.

The invention is shown by way of illustration
in the accompanying drawings, in which

Fig. 1 is a central vertical longitudinal sec-
tional view of the circuit interrupter as designed
for overhead lines;

Fig, 2 is a section similar to Fig. 1, showing
the device in tripped position and the circuit
open;

Fig. 3 is a cross section taken online IIT—III
of Fig. 1;

Fig. 4 is a longitudinal vertical section of the
lower end of the circuit interrupting device, said
section being taken at right angles to Figs. 1
and 2;

Fig. 5 is a cross section on line V—V of Fig. 1;

Fig. 6 is a bottom view looking in the direction
of arrow VI—VIinFig. 1;

Fig. 7 shows a complete assembly of the device
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on a supporting insulator and ready for mount-
ing on a cross-arm or similar structure;

Fig. 8 is a central vertical longitudinal section
showing a further modification of the invention,
said view showing the circuit closed; and

Fig. 9 is a section similar to that shown in
Fig. 8, showing the circuit broken.

Referring to the drawings in detail, and par-
ticularly to Figs. 1 to 6 inclusive, the circuit
breaker disclosed comprises in general a pair of
longitudinally extending insulating tubes | and
ta, which are provided with end terminals & and
28. The tubes, and particularly the terminal
members 5 and 28, are adapted to be mounted
and supported in typical clips 30 (see Fig. 1),

"which in turn are supperted on an insulator 31,

Within the tubes ! and la is a secondary tube
2 which is also constructed of insulating mate-
rial, and fastened to the upper end of said tube
is & metal electrode 12, while to the lower end
iz secured a cap-like ferrule 23. The lower end
of the tube is slotted longitudinally as shown at
22, and supported in the lower end of the tube
{ and projecting through the slot is & pin which
forms a metallic conductor 16, Secured on the
pin {6 within the inner tube 2 is an anchor mem-
ber 15, and secured thereto is one end of a spring
4 and a fiexible metallic conductor 3. Formed
on the lower end of the electrode 12 is a similar
anchor member 14, and secured thereto is the op-
posite end of the flexible conductor 3 and the
spring 4. Secured to the upper end of the elec-

‘trode 12 is & member {1 which may be solid or

tubular, as shown. This member is made of any
suitable insulating material, such as horn fiber or
compressed materials such as boric acid, and the
same is true of the tube {¢. The member {1
and the tube fa are provided for the purpose
of conflning any arc formed during the preaking
of & circuit to a narrow annular space. These
surfaces also serve for cooling purposes and for
the liberation of de-ionizing gases, as will here-
inafter be described.

Surrounding the upper end of the device is a
chamber which is formed within a cup-like mem-
ber i1 and a cover 1. These mémbers are fas-
tened in any suitable manner, as by the screws
§ and 6a. Within the chamber are mounted
four contacts such as indicated at 10. They are
connected to the metal member or tube § by

- spring arms 8 and braided copper conductors 8,

56

the spring arms having sufficient tension to main-
tain the contacts in engagement with the elec-
trode {2 and to maintain the desired contact
pressure,
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On the lower end of the tube I is shown & bi-
metallic strip 26 which is fastened to the end
of the sleeve or terminal 28 as at 25. The lower
end of the bi-metallic strip carries a latch 271
which normally engages the under side of the
ferrule 23, thereby normally maintaining the in-
ner tube 2 in the raised or elevated position
shown in Fig, 1. In this position the spring 4
is maintained under tension, and a circuit is
closed which can be traced through the members
5,8,10,12,8,15, (6, 20, 28 and 28.

Circuit interruption is accomplished in the fol-
lowing manner: When the current is on, it flows
through the several members already specified,
and also through the bi-metallic strip 26, caus-
ing this to heat to a certain degree and to expand
outwardly in the direction of arrow a (see Fig.
1), If the current exceeds a predetermined
amount, the bi-metallic strip will expand fur-
ther, and the latch 27 will release the ferrule 23
and the tube 2, allowing the spring 3 to retract
and pull the tube 2, together with the electrode
12 and the member 17, downwardly to assume
the position shown in Fig. 2. During this move-
ment there is a tendency for an arc to be formed
or drawn between the contacts 10 and the elec-
trode 12, but as the member {7 is secured to the
upper end of the electrode 12, it will also be
pulled downwardly through the tube la, thus
instantly reducing and confining the path
through which the arc stream must flow to a
very narrow annular space, of small area. The
close proximity of the arc stream to the sur-
rounding walls of the member 171 and the tube
fe will cool it rapidly and aid in interrupting
the circuit. In addition to the cooling effect, the
heat of the arc will tend to decompose the walls
of the member {7 and the tube Ia, and gases will
be evolved, causing a very high pressure in the
narrow annular space, resulting in an exceed-
ingly fast expulsion of the hot arc gases and salso
& rapid de-ionization of the arc stream, thereby
interrupting the circuit in a rapid and efficient
manner. )

The insulating tubes 1 and fa may be similar
to the typical combination expulsion fuse tubes,
wherein fa is an inner tube of gray horn fiber
and the outer tube { is rolled paper Bakelite,
rolled fabric-Bakelite, or molded Bakelite tube,
to insure weather-protection and additional
strength. ’

Fig. 2, as previously stated, shows the circuit
breaker in the tripped or open position, with the
tube 2 projecting a considerable distance below
the lower end of the main tube (. This is im-
portant as it provides a definite visual indication
that the circuit is open. Fig. 7 shows a method
of mounting the circuit breaker shown in Figs.
1 to 6 so that it may also be used as an air break
disconnect switch, in addition to interrupting
the circuit. The insulator 81, with its support-
ing hardware for crossarm mounting, has the
spring terminal clips 30—30 mounted on opposite
ends. The tube | with its metal end terminals
is inserted in these clips by pivoting around any
suitable point, as the trunnions and bearing
member 32.

If it is desired to oped a load current, the
breaker may be manually tripped by exerting an
outward pull on the ring indicated at 27a. When
this is done the device may he opened as a dis-
connect switch by pulling on the ring indicated
at 33 (see Fig. 7) without danger of drawing an
arc and causing injury to the operator, or estab-
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lishing an arc to grounded structures or between
phases. )

The assembly view shown in Fig. 7 is the nor-
mal position of the circuit interrupter when the-
circuit is closed. In dotted lines thc circuit
breaker is shown in open position and also in the
position of an open air break disconnect switch.
The device may be reset by removing it from the
bearings 32 and pushing the tube 2 inwardly
until the latch 271 engages the ferrule 23, then
placing the device back in the bearing 32 and
swinging it into the full-line position, so as to
engage the clips 30—30. This can be done by a
switch stick hooked into the ring 33. If the
short circuit or trouble still persists, the breaker
will automatically trip out again, and if the op-
erator desires the cycle may be repeated.

As an additional feature of the cireuit inter-
rupter disclosed, a metallic cooling and condens-
ing medium {3 is preferably placed in the bottom
of the cup-shaped housing (1. In this position
it is close to the contacts 10 but is separated
therefrom by a perforated plate or screen 28.
The bottom of the cup-shaped member may also
be perforated as shown at 29a. The metallic
cooling means may be in the form of granular
copper, jndented and perforated metal discs, or
bare copper wire wound in the form of & honey-
comb coil, etc. The cooling or condensing means
13 will insure against the escape of hot conduc-
tive gases which would cause short circuits to
adjacent grounded metallic parts, or a flashover
of the supporting insulators. Also, the chamber
will trap any expelled hot molten metal which
might be burned off the contacts {0 or the elec-
trode 2. .

Figs. 14 and 15 show another form of the in-
vention, wherein a plurality of breaks or opening
points are placed in spaced longitudinal arrange-
ment. A long insulating tube I is shown with
slots cut in its walls to permit contacts such as
indicated at Cf, C2 and C3 to pass through and
engage the metal contact rods or electrodes indi-
cated at R, R2 and R3. Insulating members i
and I3 are shown as attached to the adjacent
metal rods, and they are slidable within the in-
sulating tube I. It will be noted that an insu-
lating tube I2 is also provided. This is pressed
over the metal rod R2 and forms in effect the
same small annular space between its outer’ pe-
riphery and the inner perpihery of the tube I
as insulating rods If and I3 do. The contacts
Cl, C2 and C3 are mounted on the usual spring

arms, indicated at Ll and L2, and these arms

also function to form the circuit connection
through the interrupter.

Circuit interruption is accomplished by move-
ment of the inner tube, or in other words the
electrodes R, R2 and R3, away from the con-
tacts Cl, C2 and C3. In breaking the ecircuit
there is a tendency for arcs to be formed, but
this i5 interrupted in the usual way, ‘as pre-
viously described, by confinement of the arc to
the narrow annular spaces shown, and the lib-
eration of-the de-ionizing gas, as the insulating
members I, Il, I2, and I3 are made of material
that will give off a de-ionizing gas and at the
same time have a cooling effect upon the arcs,
Thus arc extinction will be accomplished in the
same efficient and rapid manner as above de-
seribed. ] ‘

A plurality of arc extinctions in series will have
the beneficial effect of reducing the duty upon
one single break or a single arc extinction. For
instance, if an 11,000-volt circuit is interrupted
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_by one break, as shown in Fig. 1 of the drawings,
it may be desirable to use six or more breaks, in
place of the three breaks shown in Figs. 14 and
15, to interrupt a 66,000-volt circuit. The gases
formed during circuit interruption will be cooled
and condensed in the same manner as hereto-
fore described, as & housing D is provided, in
which is mounted & cooling medium D2, The
gases pass through perforated plates D3 and D4,
then through the cooling or condensing medium
D2, and finally pass to the atmosphere through
perforations indicated at DS. In as much as the
housing D is of considerable length, it is desirable
that gases produced during circuit interruption
shall have as free an escape as possible; hence
a second cooling and condensing chambter may
be provided at the lower end of the housing, as
indicated at D6.

In the structure shown in Figs. 8 and 9, as
well as in the structures shown in the other
figures, the inner member alone is movable. A
relative movement between the member carry-
ing the contacts and the member carrying the
electrodes is all that is required; hence it should
be understood that either the outer or the inner
member may be movable, or that both may be
movable in opposite directions, thus producing
the effect of doubling the speed when making &
circuit interruption.

In Figs. 8 and 9 the housing D is shown as
constructed partially of metal and insulating
material. Tnasmuch as high pressures may be
generated, it is to be understood that the hous-
ing may be constructed of metal throughout and
insulated as required, or it may be made entirely
of heavy insulating material.

While certain other features of my invention
have been more or less specifically described and
illustrated, I nevertheless wish it understood
that changes may be resorted to within the
scope of the appended claims. ‘

Having thus described and illustrated my in-
vention, what I claim and desire to secure by
Letters Patent is: ,

1. A circuit breaker comprising an inner and
an outer tubular member of insulating msterial,
said inner tube being slidably mounted in the
outer tube, cooperating contact members on the
inner and outer tubes and at cne end thereot,
metallic means within the inner tube for estab-
lishing an electric circuit through the contacts
and through the inner tube, and means within
the inner tube for imparting relative longitudinal
movement to the tubes to separate the contacts
and thereby interrupt the circuit.

2. A circuit breaker comprising an inner and
an outer tubular member of insulating material,
said inner tube being slidably mounted in the
outer tube, cooperating contact members on the
inner and outer tubes and at one end thereof,
metallic means within the inner tube for estab-
lishing an electric circuit through the contacts
and through the inner tube, means within the
inner tube for imparting relative longitudinal
movement to the tubes to separate the contacts
and thereby interrupt the circuit, means carried
by the inner tube for confining the arc estab-
lished upon breaking the circuit to an annular
narrow space, said means containing and lib-
erating an arc-extinguishing substance, and &
liner within the outer tube containing and lib-
erating an arc-extinguishing substance.

3. A circuit breaker comprising an inner and
an outer tubular member of insulating material,
sald inner tube being slidably mounted in the

ic

15

20

25

30

35

40

45

60

55

5

3
outer tube, cooperating contact members on the
inner and outer tubes and at one end thereof,
metallic means within the inner tube for estab-
lishing an electric circuit through the contacts
and through the inner tube, means within the
inner tube for imparting relative longitudinal
movement to the tubes to separate the contacta
and thereby interrupt the éircuit, a retainer
mainiaining the contacts in engagement, trip-
ping means in the circult for releasing the re-
tainer to permit longitudinal movement by
separation of the contacts and breaking of the
circuit, and means carried by the inner tube for
confining the arc established upon breaking the
eircuit to an annuler narrow space, said means
containing and liberating an arc-extinguishing
substance.

4. A circult breaker comprising an inner and
an outer tubular member of insulating material,
said inner tube being slidably mounted in the
outer tubs, cooperating contact members on the
inner and outer tubes and at one end thereof,
metallic means within the inner tube for estab-
lishing an electric circuit through the contacts
and through the inner tube, means within the
inner tube for imperiing relative longitudinal
movement to the tubes to separate the contacts
and thereby interrupt the circuit, a retainer
maintaining the contacts in engagement, tripping
means in the circuit for releasing the retainer
to permit longitudinal movement by separation
of the contacts and breaking of the circult,
means carried by the inner tube for confining
the arc established upon breaking the circuit to
an annular narcow space, said means containing
and lberating an arc-extinguishing substance,
and a liner within the outer tube containing the
liberated arc-extinguishing substance.

5. A circuit breaker comprising an outer tube
consiructed of insulating material, a metellic
member slidably mounted within the tube, a pair
of contact members carried by the outer tube and
normsally engaging the metallic member, an in-
sulating member secured to one end of the me-
tallic member, an inner tube constructed of in-
sulating material secured to the opposite end of
the metallic member and extending substantially
the length of the outer tube, an electric terminal
connected with the contact mermbers at one end
of the outer tube, a second electric terminal at
the opposite end of the outer tube, and & flexible
conductor within the inner.tube connected at
one end with the slidable metallic member and
at the other end with the last named terminal
to establishi & circuit from the first named ter-
minal through the contacts, the metallic mem-

‘ber, and the flexible conductor to the last named

termineal.

6. A circuit breaker comprising -an outer tube
construcied of insulating material, a metallic
member slidably mounted with the tube, a balr
of contact members carried by the outer tube
and normalily engaging the metallic member, an
insulsting member secured to one end of the me-~
tallic member, an inner tube constructed of in-
sulating material secured to the opposite end of
the metallic member and extending substantially
the length of the outer tube, an electric terminal
connected with the contact members at one end
of the outer tube, & second electric terminal at
the opposite end of the outer tube, a flexible con-
ductor within the inner tube connected at one
end with the slidable metallic member and at
the other end with the last named terminal to
establish a circuit from the first named terminal
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- through the contacts, the metallic member, and
the flexible conductor to the last named termi-
nal, releasable means normally maintaining the
metallic member in engagement with the con-
tacts, a spring within the inner tube normally
tending to impart longitudinal movement to the
metallic member to separate it from the contacts
to interrupt the circuit, and means for releasing
the first named means.

7. A circuit breaker comprising an outer tube
constructed of insulating material, a metallic
member slidably mounted within the tube, a pair
of contact members carried by the outer tube
and normally engaging the metallic member, an
insulating member secured to one end of the me-
tallic member, an inner tube constructed of in-
sulating material secured to the opposite end of
the metallic member and extending substantially
the length of the outer tube, an electric terminal
connected with the contact members at one end
of the outer tube, a second electric terminal at
the opposite end of the outer tube, a flexible con-
ductor within the inner tube connected at one
end with the slidable metallic member and at
the other end with the last named terminal to
establish a circuit from the first named terminal
through the contacts, the metallic member, and
the flexible conductor to the last named terminal,
& pin secured to the outer tube and extending
transversely through the inner tube, said inner
tube being slotted to permit it to move longi-
tudinally with relation to the pin and the outer
tube, a tension spring within the inner tube con-
necting the pin and the inner tube and tending
to impart longitudinal movement to the inner
tube and the metallic member to interrupt the
circuit, and a releasable latch controlling the
position of the inner tube to maintain or inter-
rupt the circuit.
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8. A circuit breaker comprising an inner and
an outer tubular member of insulating material,
said inner tube being slidably mounted in the
outer tube, a plurality of spaced contact mem-.
bers on one end of the inner tube, metallic means
within the inner tube for establishing an electric
circuit through one of the contacts and the inner
tube, a plurality of cooperating contacts on the
outer tube engaging the spaced contacts on the
Inner tube and completing a circuit from the
outer tube through all of the contacts and the
metallic means extending through the inner
tube, and means within the inner tube for im-
parting relative longitudinal movement to the
tubes to separate the contacts and thereby inter-
rupt the circuit at a plurality of spaced points.

9. A circuit breaker comprising an inner and
an outer tubular member of insulating material,
said inner tube being slidably mounted in the
outer tube, a plurality of spaced contact mem-
bers on one end of the inner tube, metallic means
within the inner tube for establishing an electric
circuit through one of the contacts and the inner
tube, a plurality of cooperating contacts on the
outer tube engaging the spaced contacts on the
inner tube and completing a circuit from the
outer tube through ‘all of the contacts and the
metallic means extending through the inner
tube, means within the inner tube for impart-
ing relative longitudinal movement to the tubes
to separate the contacts and thereby interrupt
the circuit at a plurality of spaced points, and
means carried by the inner tube for confining
the arcs established at the plural spaced points
upon breaking the circuit to an annular narrow
space, sald means containing and liberating an
arc-extinguishing substance.

GEORGE LESLIE HILL.




