Oct. 21, 1941. H. MILLIKEN 2,260,188
© GAS-BLAST CIRCUIT BREAKER : .
Filed March 27, 1940 4 Sheets-Sheet 1

e,
~ o
o 3 =) ~ DN & )
nl s R % \ \
=i 1 =
o [\&' : -l
©\ [~ 154 - .‘Ql\
F\ ) 1N
= et |
=i = R
p S S
SNl NG S A G
i
> igi
4l
o
L
©
2
r~
e

INVENTOR
HMILLIKEN

B’%ﬁfmﬁn{ﬁ[ ils

ATTOR




Oct. 21, 1941. M. MILLIKEN 2,260,188

GAS-BLAST CIRCUIT BREAKER

Filed umh 27, 1940 4 Sheets-Sheet 2
|| |
191 »
18 19 62
6 |
[} \\ 6
16 =7 W | ’
. c0
B 6
59 20T Wes 4’
60 =01,
Bw M58 ha k60 S
; 81 .
76 |-
1 D=
32
. Ea/ 4
l, 3 ,
50 ]
34 2 /
52 a3} 41 )
- 48 27 33 35 4
c6 3223 535 i

| [543 38 )
37 | 29 / b 551 931

46 96 89 — Ei_ga

S—

FIG.2 %  INVENTOR

H.MILUIKEN

BY 244
ATTORNYYS

I
=
)] 1]




Oct. 21, 1941. v H. MILLIKEN 2,260,188

GAS-BLAST CIRCUIT BREAKER

. Filed March 27, 1940 4 Sheets-Sheet 3
194 ‘ , 19
"R 18 |
7% 16 |
7 6c
':U\ >y 71 ¢
16 ikZak 'l ,: 67
- : 73 Fo 68
, 1N-59 5
20 | - 20[’ 5 64] 4] | 69]
2] 8 Wy [y
e =4 58 D 60 §7J 71d Yo
el’_ i ’ ; oy a
8l A
60 7 76 :jis 66
600/ ¢ il D)
7 al N
A ey W _fer 4 80
4 AT He 1182
221 {31 / ¢ 83
i [37 A f3-84
52 48 51 | 35
o B
] 6 2327 /1 28
3
DRI NN
| 5" 44 45
- 4:)6
T
47 46 54 55
o INVENTOR
FIG.5 HMILLIKEN

™ fodsiasg .




Oct. 21, 1941. H. MILLIKEN 2,260,188

GAS-BLAST CIRCUIT BREAKER

Filed March 27, 1940 - 4 Sheets-Sheet 4
_°¢
H
il
771
:—76\21
; (T
Ll
H
et -4 n‘]...-i

24
o
'6& 23
] 2 10c 43
997 1o
4 106
‘ 109 INVENTOR'
FIG4A 107 H.MILLIKEN

w0 Ypthostorkoug 1




" Patented Oct. 21, 1941

UNITED STATES A‘PATENZE'

2,260,188,

OFFICE

. 2,260,188
GAS-BLAST CIRCUIT BREAKER
" Humphreys Milliken, Mourt{ Royal, Quebec,
Cansds

Application March 2%, 1940, Serial No. 326,257
(T, 200148}

14 Ciairas.

This inveniicn relafs
ireakers for cleciric powsr and lghting systems,
More particuigrly, fhe invention consists in bm-
provements in the design abé relative arrange-

to ges-biast Uhcu‘i"‘

ment of the componeni parts of such civeuit
hregkers and in the provision of improved means

for operating, same,

One geject of the invention is to provide =
generel mproved circuit hresker of the gas-
blast ¢
50 designed and relatively arranged &s to effect
& substeniial reduction in the overall space ccuu-
pled by the bresker,

Another sbject is to provlde & gas-blast cir-
cult hreaker in which the valve coniroliing the
conduits through which gas blasts are dellvered
t¢ the interrupter contacts is mechanicaliy con-
nected to the movable inferrupter contacis so
that the opening and closing of the latter is
directly conftrolled by the opening and closing
of said valve.

- Other objects of the invention will appear
hereinafter.

In the drawings,

Fig. 1 is a plan view of the complete circuit
breaker.

Pig. 2 is a vertical sectional view ta.ken sub-

stantially along the line 2—2 of Fig. 1. In this’

view the component parts of the interrupter are
shown in their open e¢ircuit position.

Pig. 3 is a view similar to Fig. 2 but showing

the component parts of the interrupter in their
closed circuit position.

PFig. 4 is a fragmentary vertical sectiona.l
view illustrating a slight modification.

Pig. 5 is a side elevation of a circuit breaker

installed in an inverted position as comipared

with the circuit breaker shown in the preceding
figures.
Fig. 6 is a rear elevation of the Installation
shown in Fig. 5. X

In the present instance I have shown a 3-
pole circuit breaker, each pole comprising an in-
terrupter unit including a pair of stationary in-
- terrupter contacts (8 and a cooperating movable
Interrupter contact 7. The contacts {8 and 7
of each pole are located within an arc orifice i8
provided within a suitable casing 18. Casing
18 is carried by an insulator 28 which, in turn,
is secured to the upper end of a gas blast conduit
2{. The conduits 21 extend downwardly within
a casing 22 and converge at their lower ends to

form a valve seat 23 surrounding an orifice 24

common to all of sald conduits. A head 28 is
bolted to and forms the bottom: wall of casing

e in which the component paris are
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2%, Head 2% cnyvles a diaphragm: valve gener-
ally Indicaied at 28. Said valve comprises s
rubder ring 27 hoving its ouler marginal portion
c;ampc“ or oiherwise fastened to the upper sur-
faze of head 2€ as indicated at 28. The central
portion of the valve 28 is formed by a metal
dise 29 sulfably secured to the inner periphery
of the rubher ring 27. Disc 2§ is provided with
an upweardly extending sleeve portion 38 which
telescopes the Jower end of o tubular member §f
working in e tubular gulde 32 formed integral
with the blast conduits 2f. ILeosated within the
sleeve 30 is a cylinder 33 having a top wall 34
provided with a central aperture 3% through

-which extends an axially movable rod 238 en-

larged at its ends to provide the wupper and
lower heads 87 and 38. A resilient ring or washer
39 is arranged in the upper portion of cylinder
33 and is sometimes engaged with the lower
head 38 of rod 36 as hereinafter explained. The
rod 36 extends upwardly within the tubular
member 3{ and a spring 40 is confined between

.the head 37 and- an inwardly directed flange 41

provided at the lower end of member 3i. 'The
casing head 28 is recessed to provide the bottom
and side walls of a pressure chamber 43 the top

" wall of which is formed by the diaphragm valve

3
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26,

Chamber 43 is provided with an inlet 44 and
an outlet 45. Inlet &1 is connected through pipe
48 and hand operated valve 47 to the main sup-
ply pipe 48 through which gas is supplied to the -
pressure chamber §0 above the diaphragm valve

-26. Pipe 48 is equipped with a hand valve §I

and a non-return valve 82, The gas supplied
under pressure through pipe 48 may be drawn
from a storage tank or other suitable source.
The outlet 45 of chamber 43 is controlled by an -
electrically operated valve 54. 'This valve is
closed by the pressure of a spring 8§ and is -
momentarily opened by the energization of an
operating coil §86. -
Three contact operating arms §8 are rigidly
fastened at their inner ends to the upper ex-
tremity of the tubular member 31. Each of
the movable circuit breaker contacts (7 is rigidly
fastened to the upper end of an insulating rod
§9 having its lower end rigidly fastened to the
outer extremity of one of the contact operating
arms 58. It will be noted that the arms §8

work in slots 68 provided in the conduits 21f.

Each pole or phase of the circuit breaker is
connected in series with a disconnecting switch
generally indicated at 62. In the present in-
stance this is accomplished by connecting one
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contsct. 18 of each pole or phese to a conductor

%2 rising from an insulator 64 mounted on an -

angle bracket 85 which, in turn, is supported on
the casing 22 by means of suitable supporting
brackets 88. In the present instance each dis-
‘connecting . switch is shown as comprising =
movable blade 87 having one end pivoted to a
conductor §8 mounted on an insulator 9. In-
sulator 88 is shown mounted on an angle bracket
70 carried by the supporting brackets 68. Im
-the closed position of the disconnecting switch
the free end of blade 87 is received between g
pair of stationary jews 7{ carried by or forming
part of conductor 68, The moveble blade 87 of
each switch €2 is provided with a crenk 78 which
is connected by insulating link 74 and crank arm
76 to an operating shaft 76 journalled in bhear-
ings carried by the angle bracket 88. One of
the cranks 78 is connected to the uppser end of &

piston rod 77 equipped with a piston 78 oper--

ating in & cylinder 79, s2id cylinder belng
mounted on an angle bracket 80 extending be-
tween the supporting brackets 88. The lower
portion of cylinder 79 is connested to onme of
- the blagt conduits 2{ through pilpe 8(. The
upper end of cylinder 79 is commected to the
pregsure chamber B8 through pipe 82 and sole-
nold operated valve 83.

In Fig. 2 the diaphragm valve 28, movable in-
terrupter contacts {7 and disconnecting switches

82 are shown in what may be termied the open

2,260,188

'When' this occurs disphragm in’slve 28 is forced
downwardly to the open position shown in Fig, 3
by the gas pressure in chamber 58, When the

" dlaphragm valve 28 is thus opened 2 blast of -

gag 1s delivered from chember 53 through each
of the blast conduits 21 and serves to extinguish

. the arcs drawn by the separation of the movable

. stationary contacts 18,
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position, which would be the condition obteining

before the circuit breaker has been put in serv-
“fee. Assuming thset heand vaives 47 and 5! ave
- closed and that there is gag pressure in pipe 48,
the circuit bresker is put in sgervice in the fol-
lowing manner: Hand valve 87 is first opened
to admit gas to the chamber 48 provided beneath
the Qiephragm velve 28. The pressure thus es-

teblished in chamber 45 couses the diephragm ¢

27 to move upwardly againgt the valve seat 28,
thus clesing off communication between the low-
er ends of the blast conduits 2§ and the pressure
-chamber 88 located sbove the diaphragm valve.
Hend valve 8f Is now opened to adwmit ges to
chamber 88, YWhen the diaphragm valve is clozed
the area of disphragm 27, which is expossed to
- the gas pressure supplied to chember 58 through
pipe 49, is leas than $he area of the dlaphragm
‘exposed to the pressure establiched In chamber
48, assuming the ounilet valve B4 of chamber 43
to be in closed position. As the dephrasm waive
20 moves upwerdly from the position shown in
Fig. 2 to the position chown In Fig. § the top

well of cylinder 85 engnges the lower end of

tuke 80 end moves the latter upwardly so thet
the movable interrupter conteeis 17 are shified
to the clozed circuit position shown in Fig. S.
Valve 82 which is normally blased to closed po-
gition is now opened by energizing iic operating
coll 84, This opening of volve 88 permils gos to
flow from chamber £ through pipe 82 fo the
upper end of cylinder 79, thug forcing piston

19 downwardly from the ralsed positlem shown

in WMg. 2. This doweward movement of plsien
78 acts throush plston ved 77 to rofote the

shaft 78 in o switch closing divestiom ep that

the movable blades 97 of the disconnecting
awitches 82 are swung downwardly from the open-
. elrcult position shown in Fiz. 2 fo the closed
cireuit position shown in Fig. &. ‘
When 1t ia desired to open the circult bragker,
current is gupplied to the operating cofl BS of
valve 54, thus opening zald valve and eshovsting
the gas from beneath

86

. disconinecting switches 82,

&9

interrupter comtacts {7 from the cooperating
In order to minimize
burning of the contacts (8 and 17 it is desirable
that the gas blests reach these confacts before
the contact 17 iz shifted to ils open circuit po-
gition by the downward movement of the dig-

“phragm valve 28, In the present instance this .

is taken care of by reason of the fact that there
is & certain smount of lost motion in the me-
chanical connestions provided befween said velve
and the contacts {7. In this connection i may
be explained thaet during the early part of the
downward or opening movement of disphragn
valve 20 there is no corresponding movement of
the tubular contact sctusting member 31 sines
the cylinder. 83 of fthe valve moves downwerdly
independently of -the red $6 until the cushioning
member 39 located in the upper portion of said
cylinder. contacts the head 38 at the lower end
of seid rod. When this occurs the rod 38 is
pulled downwerdly and acts io compress the
gpring 48, thus exerting downweard pressure on
the tubular member 3{ tp.initlate downward
movement of the latter to the position.shown in
Fig. 2, thus aeparating the contacts (7 from the
contacts 8. Shortly after the parting of the
contacts {7 from the cooperating contacis 16
the disconnecting switches 62 are opened by the
gas pressure {ranamitted to the lower end of ¢yl- .
inder 78 through pipe 8i. The pressure thus
suppiied to cylinder 79 raises piston 78 to rotate
shaft 78 In the direction necessary to swing the
movable blades 87 of the disconnecting switches
to the opén civeuit position showa in Fig. 3.

To prevent discharge of more gas than i3 nee-
essary from chamber B0 through blast conduits
21 it is desirable that disphragm velve 26 be
clozed as quickly as poasible. Accordingly, pro-
vislon §s made for decnergizing ceil B8 of velve
54 i{n response to the oforesald opening of the
To this endg one of
the crank arms 78 is utilized to operate o swiich
88 (Fig. ) o that coll B8 of valve B8 will ke
decnergized to permit closing of the valve B4
By the gpring B5 when the sheft 78 is rotated to
open the disconnecting gsritehes.

" fn the unusuel event that it should become
necessnry to keesp the contacts 17 in clesed elr-

" culp position while the dlephragm velve €0 i

@9

85

open, sulteble blocks meay be piaced beneath the
contact operating arms 53 to hold the latter up-
wardly m their coniact closing position.  The
vaive B0 mey then be opened to exheust the gag
7rom chamber 83 and permit the disphrogm
vaive 28 to move to its open positlen. In this
cese the downward movement of valve 26 come-
pronges the soring 89 without cousing dewnwerd
movernent ¢f the tubular contact oporating mem-
Bop 8§, This procedure io cometimes resoried o
for the purpoge of inspecting the valve and meks

" ing fepairs and when this work is Gnished the

76

the dlaphregm volve 3. 78

diophrasm valve 88 is reclozed and the blocks
vemoved from benesth the osmg 08 to permit
the bresker to function in the normel menner.

Referring to the wirlng disgram shewn in Fig.
2, it will be noted that one terminal of cofl €8
‘iz compected by conductor 87 o one terminal of
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a battery 88. The remaining terminal of coil
B8 is connected, through conductor 83 and crank
arm 18, to the movable arcuate contact 80 of
switch 86. The stationary contact 91 of switch
88 is connected to the remaining terminal of
battery 88 by closure of a manually operable
switch 82 or by closure of an automatic relay
contact 93, the latter being of a type which op-
erates automatically in response to a fault in
the system. Assuming that switches 92 or 83
are closed, it. will be seen that coil 88 is deener-
gized to permit closing of the valve B4 by the
spring 40 when the disconnecting switches 62
are moved to open-circult position since, in this
position of the disconnecting :switches, movable
contact 80 of switch 88 is in the open-circuit po-
sition shown in Pig. 2. When the disconnecting
switches are closed the contact 90 moves into
engagement with contact 81, thus closing switch
86. Relay contact 93 closes automatically in re-
sponse to a fault in the system to energize coil
8¢ and thus open valve 84 to cause the circuit
breaker to open. ‘The operating coil 84 of valve
83 is connected across the battery 88 by closing
switch 84 to close disconnecting switch 82.
In gas blast circuit breakers heretofore used
- the contacts are operated by cylinders, pistons
" and linkages separate from the blast valve. It
is evident that my invention eliminates such cyl-
inders and pistons and simplifies the construction
of the circuit breaker. The time of opening is
also minimized by connecting the contacts me-
chanically to the diaphragm blast valve; further-
~.more there is no possibility of the interrupter
contacts drifting open without the blast valve
also opening and applying a blast of gas to ex-
tinguish the arcs. ‘
Another novel feature of my invention is that
the casing 22, blast conduits 21, seat member 23
and dlaphragm valve 26 are relatively arranged
's0 as to conjointly provide a compact blast valve
assembly, the body of which is formed by the cas-
ing 22, the inlet to sald body being constituted by
the supply pipe 48 and the outlet from said body
being constituted by the orifice 24 which is com-
mon to the three blast conduits. :
A further advantage of the construction de-
scribed herein is that it lends itself to a compact
triangular arrangement of the three poles or
phases of the circuit.breaker so that conslderable
space is saved as compared with conventional
multi-pole circuit breakers in which the poles
or phases are arranged in & row. In this con-
nection, it will be noted that the interrupter units
comprising the three poles or phases of the cir-
cuit breaker are arranged in triangular forma-
tion on top of the casing 22 so that they lie
substantially within the area of the circle de-
fined by the circumferential wall of the casing.
-The drawings show a circuit breaker having
single movable interrupting contact in each pole
but it is apparent that the same method of oper-
ation could be applied to interrupters having sev-
eral movable contacts in series for higher volt-
ages, or the invention may be applied to inter-

rupters having several movable contacts in mul-

" tiple for carrying and interrupting higher cur-
rents.. . .

As gshown in Fig. 2, the contact operating arms

8 carry movable baffles §8a which cooperate with

stationary baffles 80a to prevent excessive le_akagq

of the blast through slots €8.
When the blast valve 28 is In open position, a8
shown in Fig. 2, the area of the movable valve

10
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substantially equal to the area subjected .0 up-
ward pressure but the velocity of tho upward blast
through orifice 24 creates a counter-suction ef-
fect reducing the net pressure on the central
portion of the movable valve member so that said
member moves upward and closes the valve.
This valve closing effect of the suction created
by the upward flow through orifice 24 has been
demonstrated by the fact that the valve failg
to close when the blast velocity in conduits 21 »
eliminated by closing off the outlets of said con-
duits, There is a structural advantage in this
arrangement of equal areas.

It is desirable to close blast valve 26 as-quickly
as possible after the disconnecting switch has
opened. This requires a relatively large diame-
ter of inlet pipe 46 and its connection to space 43
but such a large inlet would cause slow opening
of the blast valve which would be undesirable.
In order to overcome these conflicting require-

ments an automatic throttle valve 99a may be

provided as shown in Fig. 4. This valve com-
prises an upper cylinder {01 formed at its upper
end to provide a discharge nozzle 182 opening
into pressure chamber 43 and having its lower

.end connected to pipe 48 by connection 102a. A

piston 104, working in cylinder 181, is carried by
the upper end of a piston rod 105. Piston rod
105 works loosely in a partition 188 which forms
the upper wall of a lower cylinder 107. A piston
108 is carried by the lower end of piston rod 108
and is normally urged downwardly by a spring
109 confined between sald piston and the parti-
tion 188. The lower end of cylinder 107 is closed
by & removable plug 110. Piston 104, piston rod
108, piston (08, and spring 108 are normally po-
sitioned as indicated by full lines in PFig. 4, with
piston {04 closing cylinder {0} except for a slight
leakage clearance between piston 184 and the
wall of cylinder 10i which admits gas from pipe
48 into pressure chamber 43 at a rate sufficient
to overcome leakage out of pressure chamber 43
and maintaing pressure in 43. When valve 54
opens -suddenly discharging gas from pressure

.chamber 43 to atmosphere, the unbalance of

pressure above and below piston {04 causes this
piston and the piston rod 188 to move upwardly;
the inertia of these moving parts aid the dash-
pot action of piston 108 serving to introduce a
certain interval of time before piston 104 reaches
nozzle 102 and this time interval is adjusted so

" that the diaphragm 27 reaches the bottom of its

travel at the same instant piston 184 reaches the
top of its travel; thus the inlet of gas to pressure
chamber 43 is cut off until it is required and then
it is opened wide to reclose the movable dia-
phragm 21. After blast valve 84 closes, the pres-

- sure at both sides of piston 104 is ecual and said

60

member subjected to downward air pressure is 75

piston is moved downwardly to its closed position
by the action of spring 109,

In Pigs. 1 to 4 inclusive the circuit breaker is
shown in an upright position buf it will be under-
stood that the circuit breaker may be installed
and operated in a horizontal or a vertical posi-
tion, or in any other desired position. ™or ex-
ample, Pigs. b and 6 show the inventlon smbodied
in & circuit breaker installed in ar inv.=cied posi--
tion as compared with the circuit bre; ors shown
in the preceding figures. In Figs. & and 6 the
three conduits 2{ are arranged in a line instead
of being arranged in t.iangular formation and -
are inverted so tht the valve seat 23 Iaces up-
wardly instead of :cwnwardly. In Pigs. 5 and 8
fhe disconnec.inog ;witches §2 and their -operat-
ing connccilons, cluding the piston 18 and the




cylinder 78, are also shown in an inverted po-
sition &s compared with the corresponding ele-
ments appearing in Figs. 1 to 4 inclusive.

Having thus described what I now consider to
be the preferred embodiment of this invention,
it will be understood thst various modifications
in-¢he constructicn and arrangement of parts
may be resorted to within the scope and spirit
of the invention as defined by the appended
claims,

Having thus described my invention,

what I
claim is; !

&

114]

L. A gas-blast circuit breaker comprising sta-

tionary and movable interrupting comntacis, a
source of gas under pressure, & conduit through
which & blest of gas is delivered from seld source
to said contacts, & vaive comtrolling communica-
tion between said source and said conduit, meang
connecting said valve to at least one of the in-
terrupting contects whereby said contscis arve
. moved to the open-circuif position by-the open-
ing of said valve and to the closed-circuit posi-
tion by the closing of said valve, said means per-
mitting the valve to heve = limited movement
independently of the connected interrupting con-
tact whereby the valve may be opened to o cer-
tain exteni prior to the movement of the inter-
. rupting contacts to open-eircuit position.
2. A circuit bresker as sef forth in claim 1 in
which the ssid means slso serves o hold the
. Interrupting contacts agesinst drifting to open-
circuit position as long a2g the valve is in ifs
closed position. -

3. A ges-blast circult bresker comprisieg g
pair of stationary contacts, & movable contact
cooperating with szid stationary contacts, o
source of gas under pressure, & condult through
which a blast of gas is conveyed from said source
to said contacts, & valve -conirolling communice-

tion between seld source and said condult snd 4

. & lost motion connection between the valve and

the movable interrupting contact adapted o op-

erate the latter to open-clreult position in rel
sponse to movement of the velve to it openm
posilion.

4. A gas-blast circuit bresker comprising o
pair of stalionery contacts, & movable contsacs
cooperating with szid stetionary contscte, o
source of gas under pressure, o conduit through
which the blagt of gas ls conveyved from said
source o sald contacts, 2 valve controlling com-
munieation between said source and said condult;

20.

25

a0

38

EQ

and & resilient connection between the valve and -

the movable inferrupting combcet adepied o
operate the latter {o. open-cireult position in
response to movement of the velve to its open
position, zaid resilient connection permitiing the
valve {o have a limiied movement independently
of the connected imterrupting contact whershy
ihe valve may ke oplued o = certein oxion
prior to movement of the interrupting contosls
to open-circuit position. .

§. A mulli-pole circult breaker comprising a
plurality of interrupters each including & moveble
interrupting contact and one or more cooperating
stationary contacts, & source of gas under pres-
sure, & plurality of conduits, each serving o
deliver o blast of gas from said source $c one
of said interrupters to extinguish the arcs drawn
between the interrupting contacts when the
moveble contact is moved to open-cireuit posi-
‘tlon, & single vealve controlling communication
between said source and all of said conduits ang
mesans affording & lost motion connection betwesn
said valve and the movable Interrupter contacs

65

8¢

85

70

76
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of each Interrupter whereby the. opening and
closing of the contacts of each unit is conirolled
directly by the opening and closing movements
of said valve.

6. A circuit breaker as set forth in claim §
in which the source of gas under pressure come
prises o fank into which the blast condults ex-

“tend, the valve controlling the delivery of the

air blasts through the conduits being 2isc lo-
cated in said tenk. :

7. In a gas-blast circuit breaker, & casing,
& diaphragm valve dividing the interior of the
casing Into non-commmunicating pressure cham-
bers, air blast conduits extending into one of .
sald chambers and having their inper ends
joined together to form & valve seat defining a
ges-blast inlet common to all of said conduits,

means for supplylng gas under pressure to the - -

chamber containing sald valve seat, means for

‘supplying gas under pressure to.the remaining

chamber to move said valve to a clesed position
ageinst said seat and means for exhsusting the
gas from said lest mentioned chamber to.effect
opening of said valve. ' '

8. The combination with the construction set
forth in claim 7 of & plurality of inferrupters
each including en arc orifice to which g blast
of gas is delivered through one of szid conduits
and relatively movable interrupting contacts ar-
ranged in seid orifice so that the arc drawn
between the interrupter contacts when the latter
are operated {o open-circuit position is extin-
guished by the gas-blast delivered to the are
orifice in which said contacts are arranged.

9. A gas blast circuit breaker comprising g
casing, & plurality of interrupters arranged above
the top well of the casing in trianguldr forma-
tion, each interrupter including an arc orifice
and interrupter contacts arranged in said orifice,
8 disphregm valve dividing the interior of the
cesing into upper and lower non-communiceting
pressure chambers, air blast conduits extending,
downwardly through the top wall of said casing
and having their inner ends joined together
within the upper pressure chamber to form o
dewnwardly facing valve seat defining & gas-
blass inlet common to 2ll of said conduits, the
upper end of each blast condult serving to sup-
port one of sald interrupters and having its gas
pessage aligned with the arc orifice of said in-
terrupter, means for supplying sas under pres-
sure to szid upper chamber for delivery through
zald conduits in the open position of said valve,
means for supplylnz ges under pressure to the
lower pressure chamber to close said valve against
sald seat and means for exhausting gas from seid
lower -chamber to effect opening of sald valve
when 1t is desired to deliver a blast of gas through
each of said conduits, .

10. In o gas-blast eircuit inferrupter, a casing,
& digphragm dividing the inferior of .the czsing
into two pressure chambers of unegqusl ize, & -
ges-blast comduit extending into the larger of
zald chambers and hsving a velve seat at iis
inper end, means for supplying compressed gas -
to both of said chembers from a common source,
said smaller chamber being provided with an
outlet through which compressed gas supplied
to seid chamber is relieved to atmosphere, a nor-
mally closed velve controlling the flow through
said oublet and electro-magnetic means for open-
ing apid” valve; said diaphragm being closed
against sald seat by the gas pressure in sald
smaller chamber when the valve controlling the
ouflet from sald smaller chamber is in its closed
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position, said diaphragm being moved away
from said seat by gas pressure in the larger
chamber when the pressure in the smaller cham-
ber is reduced by the opening of the valve con-
trolling the outlet from said smaller chamber,
said ‘circuit breaker being also characterized in
that substantially equal areas of the diaphragm
are exposed to the gas pressure established in
said chambers when said diaphragm is in its
open position away from said seat so that the
velocity of the blast of air which is delivered
from the larger chamber through the gas-blast
conduit in the open position of the diaphragm
serves to unbalance the forces acting against op-
posite sides of the diaphragm and to thereby as-
sist in moving the diaphragm to a closed position
against said seat. ‘
11, A gas-blast circuit breaker comprising in-
terrupter contacts, a source of gas under pres-
sure, a conduit through which a blast of gas is
delivered to extinguish the arcs drawn between
the interrupter contacts when the latter are op-
erated to open-circuit position, a valve control-
ling communication between said source and said
conduit and movable mechanical connections be-
tween the valve and the interrupter contacts
whereby said contacts are moved to open-circuit
position by the valve when the latter is moved
to open position to provide communication be-
tween the conduit and the source of gas under
pressure. -
12. A gas-blast circuit breaker as set forth in
claim 11 in which the connections between the
valve and the interrupter contacts serve to move
said contacts to the closed-circuit position’in re-
sponse to closing movement of the valve.
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13, A gas-blast circuit breaker comprising sta-
tionary and -movable interrupter contacts. a
source of gas under pressure, a conduit through
which a blasi of gas is delivered from said source
to said contacts, a movable valve member con-
trolling communication between said conduit and
sald source, said valve member and at least one
of the interrupter contacts being interconnected
so that said interrupter contacts are moved to
open-~circuit position in response to opening mo-
tion of the valve and to closed-circuit position

" in response to closing movement of the valve,

20

sald clrcuit breaker being further characterized
in that the means interconnecting the valve and
the interrupter contacts serves to retain the in-
terrupter contacts in the closed-circuit position
when said valve is in its closed position.

14, A gas-blast circuit breaker comprising in-
terrupter contacts normally exposed to or sur-
rounded by air at atmospheric pressure, a source
of gas under pressure, a conduit through which
a blast of gas is delivered o extinguish the arcs

. drawn between the interrupter contacts when the

e
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latter are operated to open-circuit position, the
air in said conduit being normally at atmospheric
pressure, a valve controlling communication be-
tween said source and said conduit and connec-
tions between the valve and the interrupter con-
tacts whereby said contacts are moved to open-
circuit position by the valve when the latter is
moved to open position to'provide communica-
tion between the conduit and the source of gas
under pressure. . i
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