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My invention relates to circuit controlling

~ devices and has for its principal object to
incresse the operating speed thereof.

In the case of large switches for heavy

# duty circuits, relativel great masses must

moved rapidly. This is especially true

with quick acting ecircuit interrupters, of

the type shown in the Tritle Reissue Patent

No. 15,441, The acceleration of the switch

10 parts of such a cirenit interrupter takes

place by means of strong springs, which,
after & sufficient weakening of 2 magnetic
holding force in response fo predetermined
conditions such ag overload, rapidly move
he switch parts inte the disconneoted posi-
Now the guicker this has to take place,
5 stronger and larger must the holding
be. Together with this s ring re-
ce, the holding maguet, howaver,
ance another force, which cccurs
. the pressing together of the con-
19 so-called contact pressure.
the special objects of the invention

26 Lot spring tension and the contact pres-
0 b3 uged as & power accumulator,
smployed for the acceleration of the
ewitch parts. According to the in-
om, this is effected by interposing be-
b 9 mass such as the armature of the
slociromagnet which holds the switeh in the
connectad position and the switch parts to
ba accelorated, an elastic member which is
arranged to produce an impact and theraby
an increased accelerating effect.

A comstruetional example of the invention
is represented diagrammatically in the
drawings. Fig. 1 shows the power accumu-
lator in the loaded condition with the switch
closed. Fig. 2 shows it in the unloaded con-
dition with the-switch open.

The switch lever ¢ which is the member to
be operated quickly is arranged so as to be
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maintained in the closed position under
normal load conditions by means of the hold-
ing force of the magnet ¢ exerted on the
armature ¢, which has considerable mass,
in opposition to which the force of spring d

and the pressure force of contact spring e
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cact arvangement which ensbles

uet of the

rotatable about the point 4. The switch is ' r
-turning moment due
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act to bias the switch to the open position.
Between the point of engagement ; of the
spring & and the point of engagement of the
armature mass ¢, of the holding magnet

‘with the switch lever @ the power accumula-

tor spring ¢ with the impact members %
are located. 'The manner of working of the
arrangement is as follows: :

In the closed position of the switch as
shown in Fig. 1 a condition of equilibrium
prevails in the lever system. Thus the sum
of the torques acting about the -point & is
zero, and the switch lever remains at rest,
In this condition, the tension force of s ring
ﬁ ust counterbalance the torque of the

olding magnet, as well as the contact Bres-
sure and the impact meémbers 3 ars drawn
& distance apart ¢ due to tengioning the
spring g. '

Assuming that the closing movement of
the switch is effected
megnet ¢ in the direction of the arrow, the
gnet must be moved further by the
asmount of the gap ¢ betwesn the impect
memmbers 4 than would heve been the case if
the spring ¢ had not been used. The work
necomplished in this cage, namely, the prod-
force exerted on ths magnet o
and the distance ¢ is scoumulated in the SYS-
tem.  ‘When the spring. d becomes fres to
effect the cutting-out movement the aceu-
mulated power iz again made serviceable.
Thus when the holding fores of the magneb
¢ is reduced in response to predstermined
overload conditions by the rgeasing wind-
ing o, a_ resulting unbalance of the mo-
ments acting on switch lever @ occurs. At
first the spring g acts to accelerate the arms-
turs mass ¢, of the holding magnet. This
results in the gap ¢ becoming smaller, - Dur-
ing the shortening of gap ¢ the arm ¢ and
the point f remain substantially at rest due
to the force required to accelerate the arma-
ture mass ‘¢, until the counterciockwise
to spring g becomes
smaller than the clockwise turning moment -
due to the spring forces ¢ and d, As soon;
as unbalance occurs, however, the poiut f
also commences to move. Thereby the dis-
connecting movement of the switch lever ¢
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ig started, which as long as & gap exists
between the impact members & 1s effected
with an acceleration which corresponds to
the difference of the clockwise and counter-
clockwise turning moments. 5

‘At the moment when the impact mem-
bers come together, that is when the gap
i disappears, the momentum already ac-
quired by the armature mass of the magnet
{s immediately transmitted to the remain-
ing movable members of the system, and
the further movement of the switch lever &

therefore takes place with the full effect.

of the clockwise moments of spring d and
the additional impact force of the magnet
grmature. With correct adjustment of the
individual masses, forces and paths in this
arrangement 2 considerably more rapid sep-
aration of the contacts will be obtained than
would be the case with the biasing spring &
acting elone. If time distance curves of the
switch arm movement are plotted first with-
out the springs ¢ acting and secondly with
the sprinfs g acting an the two curves are
compared with one another, it will be found
thet the second curve shows a slower initial
movement, but that after an exceptionally
short time the two curves cut one another
and for a path such as in practice is neces-
sary for the starting and the blowing-cut
of #he arc between the switch contacts uite
a considerable saving in time is affected.

What T claim as new and desire to secure
by Letters Patent of the United:States is:

1. In combination, a movable switch mem-
ber, & spring biasing the member to move
in one direction, a relatively movable mass
mounted for movement into impact with the
switch member, & second spring connected
between the member and sai relatively mov-
able mass for holding the member against
movement by the first spring, and means
for releasing the mass-to be

operated by
gaid second spring into impact with the
gwitch member and

thereby accelerate the
movement of the member by the first spring.
2. In combination, a switch member mov-
able between two circuit controlling posi-
tions, means for biasing the member to one
Eositmn, a relatively movable mass resi-
liently connected with said member, and
an electroxesponsive device having means
for holding the mass with said resilient con-
nection under strain to maintain the member
in the other position under certain prede-
termined conditions and for releasing the
mass under other predetermined conditions
to accelerate the movement
controlling member from said other posi-
tion in accordance with its bias. o
3. Tn combination, separaole contacts, an
member therefor movable through
: distance before effecting separa-
tion of the

operating member to effect separation of

of the circuit

contacts, means for biasing the .
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the contacts, an electromagnet having & mov-
able magnetic member for holding the op-:
erating member against its bias, and &
spring connection between the magnetic
member and the operatin member to ac-
celerate the magnetic member upon release
thereof during movement of the operatin
member through said limited distance an
thereby increase the speed of separation of
the contacts. .

In witness whereof, I have hereunto set
my hand this 3rd

L (]

day of Januar 1930. ..
HELM HERDEN.
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