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-RICHARD WALTER GREGORY, OF
HEATON, NEWCASTLE»UPON~TYNE
PROVEMENTS LIMITED, OF REWCA
‘GREAT BRITAIN:

HEXHAM-ON-TYNE, AND LEWIS COLIN GRANT, OF
,JMG.IJAND ASSIGNORS TO ELECTRICAL IM-
TLE-UPON-TYNE, ENGLAND, A COMPANY OF

" ELECTRIC SWITCH OR CIRCUIT BREAKER.

Appl.catwn fled December 21, 1826, Serial No. 156,194, and in Great Britain March 3, 1926

“ This inv entlon ul‘\tee to electric c\ntches
“cor citcuit-breéakers dand particularly to the
contacts, \vHetheL main or auxiliary, where

‘hcmg takes place when the switch is broken.

In' ‘switches or circuit- Lreakels dealing

W1t11 heavy ‘Joads this arcing is a serious

~ factor ‘and many suggestions have been made
to reduce the size of the arc and its dura-
tlon S :

An electuc sw1tch or circuit-breaker ac-

&or ding to the present invention-has contacts-

““vhich, ‘when -the switch is opened, move
Taway 'ih “opposite - directicns from an in-
‘sulated thetal body -against which they both

15" rest when' the switch 1s closed.

oy

This body 'is preferably in the form of a
“fhetal’ pL.te or block mounted centrally so

that tlie contacts close on to'it'one from each.
t4ide!“The body serves to “anchor” the are,
20 for ‘exaiiiple to: prevent it-- from travelling

- “#long’ the pwoted arms’bearing the contacts

)

40

3 When sich arms are employed.

Further, it
" dcts’ to cool’ t‘le arc and divides it into two

“-ares, .. one between the body and one con-
5" tadt and ‘the other between the body and the.

“other contict. These arcs are thus in series
Wlth each other.’ '

- Andther  featiire- “which may be prov1ded
in a switch oy circuit- breaker according to
this invéntion i§ a conductor placed out of
“direct connection with the moving contact
but adjacent to its p"th of motion. There
are preferably two of such commctor; dis-
posed at equal or unequal distznces from the
central metal body or plate. Their action
“is to cool the are still further when, as in
the case of a heavy and strong are, it ex-
tends frem th central body to the movmfr
contact as such contact passes the com_mc'cn
In such circumstances the are will be estab-
lished momentarily between the plate on the
one hand and the conductor and moving con-
taét on the other -hand. The arc will be
“cooled and will almost immediateiv be ex-
tingnished as the moving contact passes fur-
ther o' its path ‘away froxn the conductor.
Mo rentarily there will, ‘in such a case, be
‘three or four arcs in series, for instance,
two- on one :1de -‘nd one or two on the
‘other.  « S

The plate. the moving contacts and the
conductors when such are provided, are all

lyreforablv made \\'1tL smooth rounded sur-

faces to avoid edores or pomts and thus keep

the arc cool by preventmg it from 'raising

undulv the local temperature of any part
f the contact.
The invention is ‘more partlcul‘trly ap-
plicable to oil-immersed switches'of the kind

‘described in the specification - of » United

States. Letters Patent No. 1,366,791 granted
to R. 'W. Gregory, one of: the present ‘ap-
plicants; ‘wherein the':moving : contacts are
at the’end .of:upwardly rextendmg pivoted

arms arranged’ 'so"as to’ draw!tout thé ‘arc
more or less | horizontally so that the vapours

can rise freely through-the oil in’ wluc’h the
switch ‘is immersed -to ‘avent: ! 7
When the invention-is so applied the- metal

-body: or plate is-fixed.so as to'be between' the

contacts. when they dre'closed on te it, and

its presence ‘not :only "cools: the’ arc’but ef-

fectually prevents any tendency::for: it :to
travel :downwards.: THe intérmediste :con-

-ductors, if used, are-preferably placed slight-
1y above the substantlally horizontal - pat,hs

K

through whith ‘the: ¢ontacts move. -
- When the contacts carried by the- p1voted
arms:are: prxmarlly only ‘arcing’ contacts the

C'mnain contacts may-be:in the:form of ﬁxed

brushes bridged by 'a contact’ bar which' is
moved away from: ‘them Dby approprlate
mechanism immediately before the arcing
contacts are opened. ¢

In the accompanying drawmﬂs

IFigure 1 s an elevation partlv in section
of ane construction of switch accordmtr to
this mventlon,

Figure 2 isa portlon of a sectlonal cleva-
tion taken at right angles to Figure 1, and

Figure 3 shows the principal parts of the
switch as illustrated i in Flo'ure 1 but in dif-
ferent positions. -~ - :

In -these figures A .are arcing contacts
mounted on bell crank levers A? prvoted at
A? and having their short arms- pivotally
connected -as qt A3 to: the upper ends of
insulating rods B. - The lower extremities
of these rods, or.caps borne by: them, have

pins C passing through them and throuoh

slots D' in the endsiof a-bar D. -This bar
D is clamped to an insulating cross bar E
attached at its ends to operating rods E‘
Centrally above the cross- bar E-a: mai

contact I' is pivoted and is supported by a
spring F. Thrs mam contact ¥ coppera.tes
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with two fixed-main contacts brushes F? sup-
ported on brackets F? sccured to the main
conductors G which pass down through hol-
low insulators H from the top of the tank
J. The brackets F? and the dependent con-
ductors ( dare braced by a pair of in-
sulators K and by a central insulator K*

which passes through .the forked lower por-.

tions of the contact-béaring arims “of the
cranf-levers A!. Flexible conductors L join
these contact-bearing arms with the adja-
cent ‘brackets F3, i:-e. with the conductors
Below the bar D is a leaf spring M
whose _ends bear against the pins C.

It will be seen that when the switch is

closed, as in the position shown in Figure 1,

" the arcing contacts -A do not bear directly

- against each other but against a metal body
“or tongue N, pivotally supported as at N?

from an insulator N2. This tongue N in the
construction illustrated is.provided with a

- spring N2 which tends to deflect it when free

to the right-hand side of the centre line of-

Eigure 1.: In-this position, which is made

23 definite by the provision of a stop N¥, the .

tongue N is shown in full lines in Figure 3.
As will be apparent from the drawings,

_.when the operating rods E* are pushed down

. by some suitable mechanism, not shown but

a4

_main-contact ¥ is moved downwards.
_the first.part.of that movement the arcing

of any usual, and known construction, the
For

contacts ;A are not separated. but remain

.pressing on the two sides of the tongue N.

Shortly after the beginning of its downward

amoyement the main contact F separates from
.the fixed bruslies F2:and.assumes say. the po-
-sition_ shown .in chain lines in Figure 3.
;Further downward opening movement of

the switch then begins to swing the bell
crank levers “A' outwards to separate the

‘arcing contacts A. The left-hand arcing

contact will then at once separate from the
tongue N but the right-hand arcing contact
will not separate from the tongue N quite
simultaneously as the tongue will follow up
the motion. of the arcing contact under the
influence of the spring N* until stopped by
the projection N*. Continued opening move-
ment swings both the arcing contacts out-
wards until they reach their final positions
as indicated in full lines in Figure 3.

_Apart from the initial advantage of hav-

ing a metallic body or tongue between the

&85
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arcing contacts for the purpose of anchor-
ing and cooling the arc, it is found an ad-
vantage in practice to have the arrangement
above described whereby one of the contacts
leaves the tongue a fraction of time before
the other. -

Adjacent to the paths .of the arcing con-
tacts as they move outwards are conductors
in the form of plates.O O* carried by the
hollow . inisulators . These serve as addi-
tional anchors for the arc and assist in cool-

1,645,905

ing it. Only one of these plates is*shown
at each side of the switch but more may be
provided. The plates O O! may be symmet-
rical or not with regard to the torigue N:or
to the closed position of the arcing éontacts.
In the example illustrated, as the tongue N
will have moved slightly'to the ¥ight as

above mentioned under the action of its’

spring, the plate ‘O* will be slightly nearer
to the tongue than the plate O will be. This
is found to be advantageous in practice.

As shown in the drawings the arcing con-
tacts A, the tongue N and the conducting
plates O.O? are all provided with rounded
surfaces. - This helps to attain the general
object of the invention which is the con-
struction of.a switch ‘wherein the arc shall
be cooled as much as possible to facilitate
its ready extinetion. . - .

It is to be understood that the details.of
construction may be varied without depart-
ing from :the spirit of ;the. invention.. The
construction illustrated is /given mierely by
way of example and obviously details such
as the mounting and movemént of the con-
tacts might be. altered: considerably within
the scope of the appended claims.

What we claim as our invention and de-
sire to secure by Letters Patent is:—

1. In an electric switch the combination
of fixed and movable main contacts, means
for separating such contacts by a downward
movement of the.movable contact, “arcing
contacts, an insulated metal body between
said arcing contacts against which body both
arcing contacts rest- when closed;.and an op-
erative connection between said, movable
main contact and said arcing contacts acting
to cause the arcing contacts to move away
from the metal body in -opposite directions
when the main contacts are opened. B

2. In an electric switch the combination
of fixed and movable main contacts, means
for separating such contacts by a down-
ward movement of the movable contact, piv-
oted arms extending upwardly to give a
rapid and long substantially horizontal
break, arcing contacts mounted on said arms,
an insulated metal body between said arc-
ing contacts against which body both said
arcing contacts rest when closed, and an op-
erative connection between said movable
main contact and said pivoted arms to cause
said arcing -contacts to move away in op-
posite directions' from said insulated metal
body when the main contacts are opened.

3. In an electric switch the combination of
movable contacts, an insulated metal body
between said contacts against which body
both said contacts rest when closed, and an
insulated conductor adjacent to the path of

"motion of each contact between its closed and

open positions.
4. In an electric switch the combination
of pivoted arms extending upwardly to give
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a rapid and long substantially horizontal
break, contacts mounted on said arms. a
metal body mounted between said contacts
in such a position that they close upon 1it,
an insulating support for said body. and
an insulated conductor adjacent to the puth
of motion of each contact between its closed
and open positions.

5. In an electric switch the combination
of fixed and movable main contacts, means
for separating such contacts by a downward
movenient of the movable contact, pivoted
arms extending upwardly to give a rapid and
long substantially horizontal break, arcing
contacts mounted on said arms, an insulated
metal body between said arcing contacts
against which body both said arcing contacts
rest when closed, an operative connection
between said movable main contact and said
pivoted arms to cause said arcing contacts
to move away from the metal body in op-
posite directions when the main contacts
are opened, and an insulated conductor ad-
jacent to the path of motion of each arcing
contact between its closed and cpen positions.

6. In an electric switeh the combination
of fixed and movable main contacts. means
for separating such contacts by a downward
movement of the movable contact, pivoted
arms extending upwardly to give a rapid
and long substantially horizontal break, arc-
ing contacts mounted on said arms, a pivoted
insulated metal body between said arcing

38

contacts against which body both said arcing
contacts rest when closed, a spring tending
to move said pivoted metal body to one side,
and an operative connection between said
nmovable main contact and said pivoted arms
to cause said arcing contacts to move away
from said imsulated metal body in opposite
directions when the main contacts arve
opened.

7. In an electric oil-immersed switch the
combination of two fixed main contacgs, a
movable main contact cooperating therewith,
a support for said movable main contact,
operating mechanism for moving said sup-
port downwards and upwards to open and
close the main contacts. pivoted bell crank
levers having arms extending upwardly, arc-
ing contacts mounted on said arms, a pivoted
insulated metal body between said arcing
contacts against which body both said arcing
contacts rest when- closed, an insulated con-
ductor adjacent to the path of motion o
each arcing contact between its closed and
open positions, and operative connections be-
tween the support for the movable main
contact and the pivoted bell crank levers
acting to cause the opening of the arcing
contacts inmmediately after the opening of
the main contacts.

In testimony whereof we have signed our
names to this specification.

RICHARD WALTER GREGORY.
LEWIS COLIN GRANT.

35

40

45

b6y

60



