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1

My present invention relates to circuit brea-kgrs
and more particularly to a portable air operating
system for use in conneciion with a circuit breakgr
and especially for use inn connection with a multl-
plicity of circuit breakers wherein the portable
air operating system may be attached and dg-
tached to the particular circuit breaker which it
is desired to operate. B

Primarily, my invention is directed to auxiliary
means to close circuit breakers if for any reason
the mechanical or electrical operating means for
closing the circuit breaker fails to operate.

If for any reason in the case of solenoid closing
breakers the solencid should fail to operate, it is
desirable and in many cases necessary to elimi-
nate the need for an operator to close the breaker
manually against a possible short circuit.

My invention contemplates extending the guide
tube for the solenoid plunger or armature down-
wardly in order to form a cylinder in which the
solenoid plunger or armature comprises the
piston.

A connection is made to the end of the guide
tube through a convenient tube or pipe to the
opposite end of which a compressed air source
may readily be attached when desired. Admission
of compressed air into the guide tube will force
the solenoid plunger up, thereby operating the
circuit breaker to the closed position.

Accordingly, the primary object of my invention
is the provision of novel air operating means for
a circuit breaker. :

Another object of my invention is the provision
of auxiliary air operating means for a circuit
breaker.

Another object of my invention is the provision
of auxiliary operating means for a circuit breaker
utilizing the solenoid armature as a piston and
its guide tube as a cylinder in an auxiliary com-
pressed air system.

Another object of my invention is the provision
of novel air operating means for a circuit breaker
which may be made portable and movable from
circuit breaker to circuit breaker in a switch~
board or a multiplicity of switchboards.

The foregoing and many other objects of my
invention will become apparent in the following
description and drawings in which:

Figure 1 is a view in perspective showing the
manner of use of my novel portable compressed
air system.

Figure 2 is a schematic view showing the opera-
tion of my novel auxiliary compressed air oper-
ating system in connection with a specific sole-
noid operating circuit breaker. S
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Figure 3 is a schematic view showing the uti-
lization of my novel compressed air operating
system as the primary operator for a circuit
breaker.

Figure 4 is a view in berspective of the type of
circuit breaker used in Figure 1.

Figure 5 is a detailed vertical cross-section of
the solenocid closing mechanism of the circuit
breaker of Figure 4.

Figure 6 is a bottom view of the solenoid hous-
ing cover of Figure 5.

Referring first to Figure 1, I have here shown
a tank {§ having 5 supply of compressed air with
an cutlet pipe controlled by the hand operated
valve {2. Pressure gauge {1 indicates the operat-
ing pressure available Tor use in the hose {I. The
tank 16 may be mounted in any suitable manner
for movement from breaker to breaker in the
switchboard 13.

1 have here shown

one method of mounting
the tank by means of

angle brackets {4 on cross
bars i which carry the wheels 16. The switch-
board i3 comprises a plurality of eircuit breaker
compartments §8, {§, 20, 21.

Compartment 2f houses 2 large truck mounted
circuit breaker indicated generally at 22 of the
general type disclosed in application Serial No.
757,356, filed June 27, 1847, now Patent No.
2,611,838, and application Serial No. 720,561 filed
January 7, 1947, now Patent No. 2,601,417, Com-
bartments 18, i¢, ang 29 house smaller cireuit
breakers.

Compartments 23 ang 24 may contain other
apparatus necessary in g switchboard as, for
instance, s transformer or a switchgear.

Each of the circuit breakers in compartments
.l8, 19, 28, and ¢ is provided with a pipe 25 which
18 preferably flexible and which is connected from
the circuit breaker to the coupling 2% mounted in
the front door of each of the respective compart-
ments.

.The function of the breferably flexible pipe 25
will be hereinafter more specifically described.

The pipe should be flexible since it will be
necessary at times to open the doors of the
varicus compartments while the ecireuit breaker
is in the compartment or to rack the truck
mounted circuit breaker between the test and
the operative condition in the compartment
while the door remains closed.

The hose 11 from the compressed air source {0
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is provided with the matching coupling member
28 to interengage with coupling 26 of hose 25.

Assuming that each of the circuit breakers
is operated to closed position by a solenoid clos-
ing coil and assuming that one of the solenoid
closing coils is inoperative for any reason with
the circuit breaker open, then the portable com-
pressed air supply 10 may be utilized to reclose
the circuit breaker without requiring that the
operator approach the circuit breaker closing.

The operator moves the tank 10 to a position
where the hose coupling 28 of hose |i may be
connected to coupling 26 of pipe 26. After mak-
ing this connection, he then returns to the tank
10 which may be located at a femote point as
determined by the length of hose (1 and turns
the valve operator 12 to lead compressed air
from the tank §0 through pipes i | and 2§ to the
circuit breaker operating the circuit breaker to
closed position.

Should the circuit bréaker close on a short
¢ircuit, then the opérator being at a remote point
operating the vaive 12 will be in a much safer
position than if he had attempted to close the
circuit breaker manually.

The degree of safety will, of course, be deter-
mined by the length of the flexible hose i which
may be made long enough to provide absolute
safety under all conditions. ‘

As hereinafter pointed out, the utilization of
the movable tahk 10 and hose 11 requires only
minor modification of existing circuit breaker
structure; that is, it would only be necessary to
lengthen the guide tibe for the solenoid plunger
t6 make sure that the solenoid plunger is a
piston-like fit in the guide tube, seal the bottom
of the guide tube léaving an opening to which
the hose 25 may be connected and to connect the
hose 25 to the coupling 26 which may be con-
nected to the door of the compartment.

This change in ‘existing solenoid operated cir-
cuit breakers requires a minimum of material and
but an hour or two of time, Consequently, the
installation of the auxiliary compressed air oper-
ating system for utilization in connection with
many ¢ircuit breakers and even many switch~
Loards requires only theé single portable tank 10
shd its hose 11 and the slight change in each
of the circuit breakers above mentioned and here-
inafter described.

While my thverition, of course, lends itself to
permanent instaitations, the utilization of =
portable tank and flexible hose 11 or at least the
tilization of the detachable and attachable con-
struction of hose 11 in connection with each of
the hoses 25 is much simpler and far more
economical thah a plurality of parallel perma-
rient ‘compressed air pipe lines.

In Figure 2 I have shown the modification that
may Teadily be thade in a circuit breaker in order
to enable my Hovel auxiliary compressed air sys-
tem to operate.

The circuit breaker is of the type disclosed in
application Serial No. 720,561, filed January M,
1947, now Patent ‘No. 2,601,417, ‘and is of the
type described therein as a blow-open, blow-
closed circuit breaker; that is, the closing move-
ment and just as the contacts engage, but before
they have fully engaged, the current loop through
the elements provides a blow-closed effect. When
the circuit breaker is tripped, the elements are
so arranged that the current loop provides &
blow-open effect. )

The cireuit breaker (10 is supported in any
suitable manner on a panel i, carrying addi-
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tional supporting brackets, not shown, to support
the various pivot pins hereinafter described.

The back panel il carries an upper back con-
nection stud 115 and a lower back connection
stud (16, mounted in any suitable insulators 21§
and 2(6. The upper back connection stud 115
carries at the end thereof a stationary contact
structure 117, Movable contact arm 125 carry-
thg movable contact 126 and arc horn i27 is
pivotally mounted on the pin 128 which passes
through the arcuate horizontally extending slot
129 in extension 131 of the lower back con-
nection stud 118.

Highly conductive inserts (34 on either side
of the extension 131 ensure good current conduct-
ing engagement between contact arm 126 and
the extension 131.

Armh 128 is 3 double arm, the elements of which
are mounted on opposite sides of extension 131
and pressed by spring washers against conductive
inserts 134.

The current path established when the con-
tacts are closed is thus from the upper back con-
nection stud 115 to the stationary contact struc-
ture 117, then through movable contact 126 and
movable contact arm 125 to the extension 131 of
the lower back connection stud (16 and then to
the lower back connection stud {18.

It will thus be seen that when the contacts are
¢losed, a U-shaped current loop is established
with the contact elements 111—128 at one of the
bends or corners of the loop.
~ The movable contact 125 is held closed during
the operation of the ¢ircuit breaker by the toggle
152, one link I53 of which is connected to the
pin {50 on contact arm 125, the opposite end of
the link 153 being connected to the knee pin 155
of the toggle 152.

The other link 154 of the toggle 152 is con-
nected at one end to the knee pin 155 and is
plvoted at the other end on the stationary pin
157. Link 154 has a downward extension 162
which with link 154 forms a bell crank lever
154—182. Roller 163 secured at the end of link
{62 is enzaged ifi detent 164 of latch 165.

When the overload trip coil 11 is energized,
the armature 112 is raised against extension 161
of latch 185 caising the latch 165 to pivot
counterclockwise about the stationary pin 186
so that the detent (84 thereof disengages roller
163 @nd the toggle (52 may break downwardly
to open the ecircuit breaker as shown in Figure 2.

During the closing operation the possible
mvement of the togele upwardly through center
is prevented by the cross-bar or stop 170 above
the knee pin [55. When the toggle 152 has
broken downwardly, thus permitting the contact
125 to be forced open by the blow-open effect,
the knee pin 155 drops and roller 163 rises.
Rolier 163 is connected to the link 175, Link 115
is provided at its outer left-hand end with a slot
116 in which rides the pin {¥1. Pin {171 is con-
nected to the upper -end of the bell crank lever
iateh {18 which is pivoted on the pin 118.

Lateh 178 has a detent 188 'which engages roller
181 on the closing arm {82. Arm 182 is pivotally
mounted on the pin 183 and is biased toward the
right into clockwise movement by the compres-
sion spring 184.

‘When now the roller 183 rises up toward the
left, on opening of the contacts, the link {15 is
driven to the left rapidly and when the end 76a
of the slot 176 strikes pin 171, latch 118 is given
a hammer blow in g -counterclockwise direction
to disengage the detent 180 from roller i8i.
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is pushed up, the compression spring 44 aids in
maintaining the valve 41 against its seat on the
valve opening 40.

As the upper limit of travel of member 39 is
reached, the collar 45 on valve rod 42 strikes
against the abutment 46 at the bottom of mem-
ber 30 and the valve rod 42 and valve &1 are
pulled upwardly opening the exhaust opening 40.

By this time, the toggle (80 has been extended
to close the circuit breaker or other closing ap-
paratus has been operated to the full closed posi-
tion of the circuit breaker, and no further rise
of the solenoid armature-piston is needed and, of
course, no further build-up of pressure in cham-
ber 34 is desired. Further building up of pres-
sure is, however, avoided by the automatic open-
ing of the valve 41.

By this means, therefore, a simple modification
of existing circuit breaker construction makes
possible the utilization of auxiliary remote con-
trol air operating means for closing a circuit
breaker without interfering with the electrical
operation thereof.

If, for any reasch, the solenoid mechanism
should go out of order, the operator need not
take the risk of manually closing the circuit
preaker on a possible short circuit but need mere-~
ly wheel the tank 16 to a position where the
hose i1 may be attached to hose 25 and then
standing far encugh from the ecircuit breaker
to be safe he need merely operate valve I2 to
close the breaker.

If a short circuit does exist resulting in im-
mediate reopening of the circuit breaker with
the attendant possibly dangerous arc, the op-
erator is sufficiently remote from the circuit
breaker and its compartment to be safe.

Where a single unit is to be available to operate
many circuit breakers, it may even be desirable
to fix the air tank and especially the valve opera-
tor 12 at some position sufficiently remote from
all circuit breakers so thab the operator turning
the valve 12 at that position will be absolutely
safe, and then a hose {1 of sufficient length may
be provided so that it may be conunected to any
of the circuit breakers which are to be operated
by the auxiliary air system.

Such a stationary system for use in a large in-
stallation requires, however, its own air com-
pressor and other auxiliary means for ensuring
a continuous supply of air at full pressure. In
a small sub-station, the added cost of an air
compressor may not be warranted, especially
since the occasions when a solenoid coil will fail
to operate will be very rare.

Accordingly, the installation should be so ar-
ranged that it will not be expensive. For this
reason, a simple drum may be used for the tank
10 and it may be mounted in simple fashion on
wheels or even a dolly to be readily portable.

In a very small unit, the tank may even be
Alled by & hand pump or the tank may from time
to time be taken down to & conveniently located
power pump to be vefilled:

In Figure 3 I have shown a modification of my
invention so that it may be utilized as the pri-
mary means for closing a circuit breaker rather
than as an auxiliary means.

“in this case, the solenoid coil {98 is dispensed
with, and the guide tube 31 is the closing cylinder.
Otherwise, all of the elements operate as previ-
ously described in connection with Figure 2, but
there is no solenoid operated closing mechanism..

When it is desired to close the circuit breaker,

hose |} is connected to hose 26 and air is-ad- 7
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mitted to chamber 34a below the piston 3da to
operate the piston upwardly in the manner pre-
viously described.- All other elements of the air
system as well as of the circuit breaker may be
identical.

While in the cireuit breaker here disclosed I
nave not shown manual closing means, it will be
obvious that a handle attached to iink 187 of tog-
gle 139 may be utilized to close the circuift break-
er manually for test purposes but since the pos-
sibility that short circuit may exist still remains
when the circuit breaker is in the operative posi-
tion, the auxiliary air system ‘here disclosed may
be utilized with absolute safety by the operator

5 to close the ecircuit breaker even on & short cir-

cuit.

Tn Figure 4 I have shown in perspective a
standard circuit breaker 22 of the type shown in
Figure 1 and well-known in the art, the circuit
breaker being provided with the solenoid hous-
ing 50 shown in greater detail in Figures 5 and 6.
The solenoid mechanism in housing 80 acts as the
operating means for closing the circuit breaker.

Solenoid core &4 acts as a piston, travelling
from the dotted line position 85 to the solid line
position 58 to drive the plunger 52 upwardly to
close the circuit breaker. The solenoid coil nor-
mally érives the core 34 upwardly. When it is
desired to utilize fiuid pressure o drive core 54
upwardly to close the cireuit breaker, pipe 28 is
attached to the tapped opening 53 in solenoid
housing cover 59 to admit fluid under pressure
below the core 54. The operation for closing the
circuit breaker is then identical with that de-
seribed in connection with Figures 1 to 3.

“While in the foregoing I have disclosed a spe-
cific type of eircuit breaker in which a toggle is
extended to close the contacts, it will be obvious
that this system is applicable as well to all other
types of eircuit breakers.

The system of Figure 2 may be utilized in con-
nection with any solenocid operated circuit
breaker, and the systemn of Figure 3 may be uti-
lized in connection with any type of cireuit
breazer whether manuslly or solenoid operated.

The circuit breakers in conuection with which
my invention is used may have manual elesing
means, sclenoid clesing means or £ven special air
operated closing means. My auxiliary air oper-
ating system may be utilized in connection with
any of these closing means or a substitute there~
for where closing the circuif breaker manually is
dangerous, where the closing solenoid is out of
order for any reason, or where the mnormal air
operated closing system is out of order for any
reason.

In the foregoing I have deseribed my invention
solely in connection with specific illustrative em-
boditaents thereof. Since many variations and
modifications of my invention will now be obvi-
ous to those skilled in the art, I prefer to be
pound not by the specific disclosures herein con-
tained but only by the appended claims.

I claim:. .

1. In a circuit breaker having a pair of cooper-
able contacts, an electromagnet having an arma-
ture, mechanism controlled by said armature for
operating said contacts into engagement, a cham-
per for said armature, said armature forming a
piston in said chamber, and a source of fluid pres-
sure conneectable to said chamber for operating
said contacts into engagement,

2. In g switchboard, a plurality of circuit-
breakers, s compartment individual to each of

. said circuit breakers, each of said circuit break-
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The compression spring 184 is now in a position
to drive the arm 182 clockwise around the pivot
183. This results in the moverment of the parts
to the condition wherein the closing toggle 189
has collapsed and in which the adjustable stop
member (8§ at the upper end of the arm {82
strikes the extension 182 of the link 154 rotating
link (54—162 in a counterciockwise direction
to reextend the toggle {52 once more and to re~
engage the roller 163 in detent §§4 of latch 165,

The re-setting or extending of the toggle 152
does not at this time, however, result in closing
of the circuit breaker, since pin i85 on arm {82
which is connected to arm (62 moves the grm
164 to the right, thus moving the pin 164 at the
lower end of contact arm 125 to the right. This
moves the pin 2§ of the contact arm {25 to the
right-hand side of the slot {29 but at the same
time pushes the pin {58 over sufficiently so that
the contact arm continues to rotate outwardly
toward the left around pin 128 which is held by
the right-hand end of slog 125. Thus, even
though the latch i85 is re~-set, the circuit breaker
remains open.

The closing toggle i8§ is prevented from break-
ing upwardly by the stop 195. Toggle 199 com-
prises a link 182 connected by pin 184 to the clos-
ing arm 182 and connected at the other end to
the knee pin 186. Link i87 is connected at one
end to knee pin 198 and at the other end to the
stationary pin 188. Closing solenoid 18§ ig pro-
vided with the armature 264,

Now when the circuit breaker is in the open
position with the latches ali re-set, the contacts
may be closed by energization of the solenoid coil
138. On such energization the armature 204 is
raised to extend the toggle 156, When the tog-
gle 190 is thus extended, closing arm 82 is ro-
tated counterclockwise to the left about pin 183.
This compresses the spring {84 and moves the
arm 182 over to the left until iatch {18 engages
roller 181 on the arm $§2. Af the same time the
movement of arm 182 to the left pulls the arm 161
to the left, thus pulling on pin 15§ and causing
the contact arm 125 to rotate in a counterclock-
wise direction arcund the pivot pin 155,

Spring {84 is provided only to re-set, the tog~
gle 152 and consequently is g relatively light
spring so that it does not interfere with the clos-
ing of contacts as would be the case where open-
ing springs are used. Thus, the mechanical force
needed to close the contact is only necessary to
overcome the inertia of the parts and the rela-
ttively slight force of the re-setting spring 184.

The contacts are driven home ouce they are ini-
tially engaged by the blow-closed effect ahove
described. In fact, the closing coil and armature,
as hereinafter pointed out, are aided by the
arrangement of the parts which produce a net
blow-closed effect during closing,

Also, the travel which is given to the closing
coil and plunger 200 need merely be sufficient to
complete the closing operation and no over-travel
need be provided to provide any hammer blow
or kinetic effect to slam the centacts home, The
parts may thus be made lighter and at the same
time, owing to the utilization of the electromag-
netic forces to close the contacts rather than
sheer mechanical forece or kinetic energy, the
parts are more durable.

Thus far, one type of circuit breaker in con-
nection with which my invention may operate
has been described. This circuit breaker has
been described specifically so that g complete op-
erative system may be shown,
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It will be obvious, however, from the following

that any circuit breaker with a solenoid closing
coil may readily be adapted to utilize the princi-
ples of my invention and, in fact, any. circuit
breaker may be operated whether or not it has
a solenoid closing ¢oil in accordance with the
principles of my invention. '

Referring again to Figure 2, the closing plunger
200 is, as was previously pointed out, operated by
the armature 30 of the solenoid coil 189. The
armature 306 operates in the guide tube 31.

In accordance with nly invention, the guide
tube 31 which is normally only slightly longer
than the coil 188 is extended downwardly to form
a cylinder. The bottom of the guide tube is
sealed by wall 2. The bipe or flexible hose 25 is
connected to opening 33 in the bottom wall 32 so
that air may be admitted to the chamber 34 of
the guide tube 31 below the armature 30 which is
& piston-like fit in the guide tube 31.

When air is thus admifted, as previously de-
scribed, from tank 10 through hose (1, couplings
28 and 26, pipe 25, and opening 33 to chamber 34,
compressed air forces the armature 30 which now
acts as a piston to force the plunger 269 up, ex-
tending the toggle (9p and closing the circuit
breaker.

This is the only modification that is essential in
order to adapt the cireuit breaker to the utiliza-
tion of my nove] auxiliary system,

After the circuit breaker is closed, however, the
various latches above-described hold it closed and
it is no longer necessary to support the armature-
piston 30 by air or other means.

It may in certain circumstances be desirable, in
fact, to lead off the air in chamber 34 to prevent.
€xcess pressure in the guide tube 31. That is, in
order to utilize the tank for many operations
without the necessity for recharging it frequent-
1y, it may be desirable to charge the tank (0 to
2 pressure much higher than that which is neces-
sary actually to close a particular cireuit breaker.

When the valve 12 ig opened, the pressure
builds up quickly in chamber 34 of the guide
tube to force the piston-armature 30 up as the
pressure increases. After the armature 30 has
been forced up to close the circuit breaker, no
further build-up of pressure is needed or even
desired. :

Hence, it is desiraple to provide an exhaust
valve in the guide tube 31 so that pressure will
not build up too high therein. The operator who
turns the valve can thus watch the appropriate

indicator on the switchboard and when it has
shifted from “open” to “closed,” then he need’

merely close the valve |2.
Where an exhaust valve is provided in the

guide tube, then lower bressures must be used in

very skillful and quick in operating the valve §2.
to close the same the moment the circuit breaker-

indicator reads “closed.”

In order to obviate this necessity for extreme
care or skill, I provide the exhaust vent 40 in the
bottom wall 32 which is normally closed by the
valve 41 at the eng or rod 42 spring biased by

compression spring 43 downwardly against the
valve seat or opening 40.

) The compression spring 43 and the rod 42 ride
Int a vertical opening 44 in the solenoid armature-
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ers having a pair of cooperable contacts, an elec-
fromagnet having an armature, mechanism con-
trolled by said armature for operating said con-
tacts into engagement by either electrical or hy-
draulic influence, a chamber for said armature,
said armature forming a piston in said chamber.

3. In a switchboard, a plurality of circuit
breakers, a compartment individual to each of
sald circuit breakers, each of said circuit break-
ers having a pair of cooperable contacts, an elec-
fromagnet having an armature, mechanism con-
trolled by said armature for operating said con-
tacts into engagement, a chamber for said arma-
ture, said armature forming a piston in said
chamber, a portable source of fluid pressure con-
nectable to said chamber for operating said con-
tacts into engagement, and means for selectively
making said connection from said source to any
one of said circuit breaker mechanisms.

4. In a circuit breaker having a pair of cooper-
able contacts, an electromagnet having an arma-
ture, mechanism controlled by said armature for
operating said contacts into engagement, a cham-
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ber for said armature, said armature forming a
piston in said chamber, a source of fluid pressure
connectable to said chamber for operating said
contacts into engagement, g normally closed ex-
haust vent, and means operated as said contacts
are operated into engagement for cpening said
vent to drop the pressure in said chamber.
JOSEPH D. WOOD.
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