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Te all whom it may concern:
Be it known that 1, Wrrriam J. Lioyp, a

tain new and useful Improvements in Cireuit-
Breakers, of which the following is a specifi-
cation.

My invention relates to circuit-breakers,
and is especially adapted for use in street-
car service. In practice the circuit-breakers
on street-cars are placed in many different po-
sitions, as the convenience of each case dic-
With circuit-breakers as ordinarily

the setting of the tripping device, thereby
changing the opening-point of the breaker.
By my invention I am able to provide a cir-
cuit-breaker which may be calibrated for any
position and which will not have its opening-
point changed by any alteration of its posi-
tion. I accomplish this by providing a bal-
anced armature for the tripping device. The

employment of a spring for the retractive
force. Withtheordinary arrangementsprings
are not suitable for the most efficient opera-

of the armature when it is drawn up by its
solenoid elongates the spring and increases
the retractive force as the armature moves.
Thus the increasing magnetic attraction due
to the movement of the armature is partly
annulled, and the closing with a hammer
blow, which is very desirable in circuit-break-
ers, is prevented. By my invention I so ar-
range the spring that the retractive force on
the armature as it is drawn up is not in-
creased, and a hammer-blow is obtained with
a balanced armature.

Inthe accompanying drawing, A represents
aswitch which when closed connects the. con-
tacts @ . Switch A is pivoted at b, and is
retracted by spring B, which tends to pull the
switch open. The switch is normally held
closed by the catch D, which is engaged by
the pivoted armature E. T is the solenoid-
coil for the circuit-breaker, connected in se-
ries with contacts ¢ @, adapted to draw up the

Serial No, 169,993, (No model.)

outer end of armature . Armature E is
pivoted at ¢ and is balanced with respect to
the pivot. The armature is normally held in
the position shown in the drawing by spring
G.  Spring G is arranged so that it is at all
times nearly parallel to the line joining pivot
¢ and the point of attachment of the spring to
the armature. Thus the movement of arma-

ture E as it is drawn up by the solenoid in-

creases the tension of spring G only toa very
small extent. Moreover, as armature E is
drawn up by its solenoid the angle between
the spring and the line joining pivot ¢ with
the point of attachment of the spring. de-
creases, so that the component of the retract-
ive force of the spring which opposes the
attraction of the solenoid is diminished. Thus
the retractive force opposing the magnetic
attraction of the solenoid may be made the
same at open and closed positions of the arma-
ture or may be made to diminish as the arma-
ture closes. Thus the advantages of a bal-

‘anced armature are obtained as regards the

accuracy of the calibration for all positions
of the breaker, and also the advantages of a
quick and positive movement of the armature
are obtained.
- The tension of spring G may be adjusted
by means of the setting-nut g. Thus the trip-
ping-point of the circuit-breaker may be ad-
justed without altering the relation between
the position of the armature and the retract-
ive force exerted upon it by the.spring.

It is evident that the use of my tripping de-
vice is in no way limited to the particular type

of switch here shown, but may be used with.

any well-known type of switch adapted for
the purpose. Accordingly I do not desire to
limit myself to the particular construction
and arrangement of parts here shown, since
changes therein which do not depart from the
spirit of my invention and which are within
the scope of the appended claims will be ob-
vious to those skilled in the art.

Having thus fully described my invention,
I claim as new and desire to protect by Letters
Patent—

1. In a circuit-breaker, a solenoid, a hal-

50

55

6o

63

70

75

8o

90

95



I0

I5

20

25

30

35

2]

anced armature therefor, a retractile spring
for said armature so disposed that the retract-
ive force on said armature diminishes as said
armature is attracted by said solenoid, and a
switch adapted to be operated by the move-
ment of said armature.

2. In a circuit-breaker, a solenoid, a bal-
anced armature therefor, a retractile spring
for said armature so disposed that the tension
of said spring is exerted in a direction nearly
paralle]l to the line joining the pivot of said
armature and the point of attachment of said
spring to said armature, and a switch adapted
to be operated by the movement of said arma-
ture.

3. In a circuit-breaker, a solenoid, a bal-
anced armature therefor, a retractile spring
for said armature so disposed that the com-
ponent of spring tension opposing the attrac-
tion of said solenoid on said armature dimin-
ishes as said armature is attracted by said so-
lenoid, and a switch adapted to be operated by
the movement of said armature.

4. In a circuit-breaker, a solenoid, a hal-
anced armature therefor, a retractile spring
for said armature so disposed that the tension
of said spring is exerted in a direction nearly
parallel to the line joining the pivot of said
armature and the point of attachment of said
spring to said armature, means for adjusting
the tension of said spring without changing the
direction of said tension, and a switch adapted
to be operated by the movement of said arma-
ture.

5. In a circuit-breaker, a switch, a spring
tending to open said switeh, a catch carried by
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said switch, a solenoid, a pivoted armature bal-
anced with respect to its pivot and engaging
said cateh and adapted to be attracted by said
solenoid and means adapted to restrain said
armature.

6. In a circuit-breaker, a switch, a spring
tending 1o open said switeh, a catch carried by

“sald switch, a solenoid, a balanced armature

engaging said catch and adapted to be attracted
by said solenoid, and a retractile spring tor
said armature so disposed that the component
of spring tension opposing the attraction of
said solenoid on said armature diminishes as
said armature is attracted by said solenoid.

7. In a circuit-breaker, a solenoid, a bal-
anced armature therefor, means for exerting
a retractive force on said armature diminish-
ing as said armature is attracted by said so-
lenoid, and a switch adapted to be operated by
the movement of said armature.

8. In acireuit-breaker, a switch, a solenoid,
an armature adapted to be attracted by said
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solenoid and by its movement to operate said

switch, a spring arranged to exert a retractive
force on said armature diminishing as said av-
mature moves under the attraction of said so-
lenoid, and means for varying the amount of
said force without varying the relation be-
tween said force and the movement of said ar-
mature.

Signed at Pittslicld, Massachusetts, this 12th
day of August, 1903.

WILLIAM J. LLOYD.
‘Witnesses:

L. A. Hawxkins,
R. E. Hayw~gs.

6o

65




