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many; vested in the Alien Property Custodian
Application filed Octlober 16, 1941

Our Invention relates to circuit breaker fluid
pressure operated mechanisms, such as, for ex-
ample, pneumatically actuated mechanisms for
operating the contacts of an electric clrcuit
breaker between open and closed circult posl-
tions.

It has been recognized that the operating
mechanism for closing a large capacity electric
circuit breaker, for example, should include a
so-called “seal” for automatically insuring con-
tinuation of the operating impulse throughout
substantially the entire closing stroke of the
breaker, and for discontinuing the impulse sub-
stantially at that point. Burning of the breaker
contacts due to incomplete closure is therefore
precluded and the usual trip-free feature as-
sures short circult protection. Methods hereto-
fore used have generally included electric relays
ahd auxiliary ecircults which have not always
worked satisfactorily and which often complicate
the operating mechanism.

The principal object of our Invention is the
provision of an improved fluid-operated mecha-
nism of the plston type for electric clircuit break-
ers wherein the opening and closing control
valves for admitting fluid pressure to the actu-
ating piston are provided with interlocking
means for rendering Inoperative means for open-
ing the closing valve when the opening valve is
operated and for providing trip-free operation of
sald eircuit breaker.

Our Invention will be more fully set forth in
the following description referring to the accom-
panying drawing, and the features of novelty
which characterize our inventlon will be point-
ed out with particularity in the clalms annexed
to and forming a part of this specification.

This application i1s a continuation of our ap-
plication Serial No. 192,804, flled Feburary 26,
1938 for “Fluid Pressure Operated Mechanlsm.”

Referring to the drawing Fig. 1 is a partly dia-
grammatic layout of a pneumatically operated
mechanism for actuating an electric circult
breaker in accordance with the present inven-
tion, Fg. la 1s a similar view fllustrating the
mechanism at the end of the closing stroke and
Fig. 2 is a slmilar view illustrating a modification
of the pneumatic seal for carrying through the
actuating Impulse.

The pneumatic system 1llustrated by Fig. 1
comprises a sultable source of fluid pressure,
such as a conduit | connected to a gas reservoir
(not shown), circuit breaker means adapted to
be actuated by fluld pressure, such as a double-
acting piston generally indicated at 2, and a
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main valve 3 for controlling the fluid connection
£ between the source and the actuating piston
structure.

As shown the piston structure 2 comprises a
pair of pistons 5 and 6 rigidly Interconnected at
1 for reciprocal operation within the cylinder
portions 5’ and 6’ respectively. The piston struc-
ture 13 operatively connected In any suitable
maenner such as by a link 8 and pin 9 te the mov-
able contact structure 10 of an eleciric circuit
breaker. The circuit breaker may be of any suit-
able type and In the present case whereiln a
source of gas pressure is avallable, the gas blast
type may edvantageously be used. As shown, the
circult breaker is In the open position, the con-
tact 10 belng elevated during the closing opera-
tion to engage the flxed contact structure at 1.
In the arrangement so far described it will be
apparent that opening of the main valve 3 ad-
mits fluld pressure by way of the connection 4
to the lower piston § 50 as to close the breaker.

For the purpose of “sealing” this operating im-
pulse an suxlliary pressure rcsponsive device 12
is disposed In communication with the fluid con-
nection 4 and is operatively related to the valve
§ through a suitable mechanical connection for
holding the valve open. Likewise, g second aux-
1llary pressure responsive device 13 adapted to be
placed In communlication with the connection £
after predetermnined movement of the plston 5§ is
located with respect to the aforesald mechanical
connection so as to render the same Inoperative
and permit closing of the valve 3 when the clrcuit
breaker has substantially completed lis closing
stroke.

To this end the pressure responsive device 12
comprises a piston 12° directly In communication
with the fluid pressure connection & and opera-
tively connected through a bell-crank {4 and tog-
gle linkage 1§ to the main valve stem 16. The
pressure responsive device 18 likewlse Includes a
piston 13’ having an extension I3’’ for engaging
the knee 15 of the toggle and serving as a sup-
port for holding the same In thrust-transmitting
position.

It will therefore be apparent that when the valve
$ is initially opened in response to any suitable
operation or impulse, such as by manual opera-
tion at 14’ , or by suitable and well-known remote
control means, the fluld pressure In connection
4 operates simultaneously the pistons § and 12’
As the piston 5 moves upward to close the break-
er the piston 12’ through toggle linkage 15 forces
the valve stem |8 toward the open position and
holds it in that posltion as long as the piston 12*
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is under fluid pressure and the togele 15 is in the
thrust-transmitting position. When, however,
the closing stroke {s substantially completed as
shown by Flg. 1a the plston 5 uncovers the port
in the cylinder 5 communicating with the con-
dult 17 for admitting pressure to the plston 13’.
This causes upward or buckling movement of the
togele knee 15 and subsequent coliapse of the
toggle thereby rendering the pressure responsive
device 2 Inoperative with respect to the maln
valve 8 and permitting closing of the valve under
influence of the conduit pressure or other sulta-
bie biasing means.

The pneumatle operating means above de-
scribed therefore Is effective to seal a pneumatic
actuating impulse, once initiated, through a pre-
determined operation, and automatically to dis-
contlnue the impulse upon completion of the
operation.

The means for opening the breaker, although
shown as phneumadtically operated, can gbviously
be selected in accordance with the particular
breaker requirements. For example, the breaker
can be opened by the usual compression spring
that is unlatched in response to a tripping
impulse. In the pneumatically operated means
shown the upper or opening piston & Is also
adapted to be In communication with the pres-
sure source | through a fluid connection 20 con-

trolled by a valve 21. In this case opening of the :

valve 21 causes downward movement of the pis-
ton structure and opening of the breaker.

For the purpose of carrying through the actu-
ating Impulse in the manner above described, the
valve 21 has also assoclated therewith fluld pres-
sure responsive devices 22 and 23 similar to the
devices 12 and 13 respectively. The operating
piston of the device 22 is In communication with
the fluld connection 20 and the piston of the
device 23 Is in communication with the cylinder
6’ for receiving a delayed pressure impulse in the
manner above described. The device 22 coacts
with the bell-crank 24 which is In tum adapted
to he operatively connected to the valve stem 21

through a thrust transmitting toggle 25. The °

togele 25 in the reset position shown is spaced
from the valve stem 21’ for a reason presently
described.

For the purpose of interlocking the closing and
opening operations so that the breaker cannot be
Inadvertently closed after the opening operation
has been initiated there is provided a mechanieal
connection 26 between the bell-crank lever 24 and
the toggle 18, Accordingly, when the bell-crank

lever 24 is rotated clockwise in response to ah '

Initial impulse and admission of fluid pressure to
the opening piston §, the knee 19 of the toggle
13 is ralsed to the collapsed position so that an
actuating impulse cannot be transmitted to the
valve 3. When, however, the breaker is opened
and the mechanism in the position shown, buck-
ling of the toggle 5 at the end of the closing
stroke 1s not sufficlent to cause opening of the
valve 21 by reason of the lost motion between the
toggle 25 and the valve stem 21°.

The opening operation may be initiated, elther
manually as at 24’ or by sultable remote control
means such as an auxillary pressure line 27 hav-
ing a one-weay valve 28 relating to the fluld con-
nection 20. It will be apparent that when the
remote control means is operated to admit gas
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under pressure to the line 27, the device 22 will
be operated to open the valve 21 in the manner
previcusly described. At the same time, the rod
26 will be lifted, causing collapse of the toggle
15 and closing of the valve 8. Thus, even though
the piston 5 may not have reached the end of its
closing stroke, actuatlon of the remote control
means can be effective to cause premature re-
versal of the piston from an intermediate point
in the closing stroke.

It will be noted that a fluld-operated mecha-~
nism as described permits trip-free operation of
the breaker during closing by reason of the col-
lapsible connection to the closing valve 3, and
also prevents “pumping” or repeated reclosures
of the breaker in additlon to the Interlocking
feature above described, By trip-free operation
is meant Instantaneous release of the actuated
means permiting It to return to its original posi-
tion notwlthstanding the fact that the closing
operation is incomplete. This is accomplished
by collapsing the toggle 15 thereby permitting
valve 3 to close. The compressed gas acting on
plston § 15 thus cut off and the plston cylinder
simultaneously vented to atmosphere through
pipe 4 as shown by Fig. la.

In the modification shown by Fig. 2 a time-
delay device is used in lieu of the piston controlled
connection for automatically effecting closure of
the main valve. In thls case the valve 3 con-
trolling communlcation between the source | and
fluid connection 4 is adapted to be actuated by
a lever 30 having suitable actuating means, such
as, for example a push button shown at 3. The
lever 30 can be adjustably related to the valve
stem 16 as at 32.

For the purpose of sealing the valve 3 after
operation of the push button, a differentlal pis-
ton having two portlons 38 and 84 Is connected as
at 3B to the lever 30. The differential piston
operates within a housing 36, one end of which
forms a cylinder for the plston portion 33 con-
nected at 37 with the main fluld connection 4.
The other part of the housing forms a cylinder
for the large piston 34, that is adapted to be In
communication at 30 with the connection 4
through a time-delay device 39. The device 39
may comprise simply a fluid reservoir, the en-
trance of which at 40 can be sultably restricted
in combination with an adjustable escape at 41,
s0 that fluld pressure builds up In the cylinder
of piston 34 only affer a predetermined time.

The operation of this device Is belleved to be
apparent from the above description, the first
opening of the valve 3 transmitting pressure to
the first fluld responsive device at 33 for sealing
open the valve 3, and the large portion 34 of
the differentizrl piston, or the second fluld respon-
slve device, serving after a predetermined time
to return the lever to its initial position thereby
permitting closing of the valve 3 under bias of the
spring at 31.

It should be understood that our invention is
not imited to specific detalls of construction and
arrangement thereof herein illustrated, and that
changes and modifications may occur to one
gkilled in the art without departing from the
spirit of our invention.

HANS STEGELITZ.
WILHELM SCHREINER.
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