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(No model.)

To all whom Tt may concerm: |

Be it known that I, EDWARD F. WINFIELD,
a citizen of the United States, residing at San
Francisco, in the county of San Francisco and
State of California, have invented certain new
and useful Improvements in Automatic Cir-
cuit-Breakers;of which the followingis a speci-
ication.

My invention relates to mechanism intro-
duced into electrical circuits for automatic-
ally breaking the same upon the occurrence
of abnormal conditions in the circuit, such as
overloads, grounds, escapes, and crosses.

‘One object of my invention is to provide an
effective substitute for fuse-blocks and eir-
cuit-breakers which shall be so constructed
as to restore the circuit if the abnormal con-
dition is only temporary, but will keep it open
when such condition is permanent. ‘Thus the
breaking of the circuit is accomplished with-
out destroying any part of the connections.

A further object is to make the operation
more certain and exact than is possible with
devices at present in use..

In the accompanying drawings I have illus-
trated one practical embodiment of my inven-
tion, which 1s fully hereinafter described.

Figure 11s a front elevation of such an ap-
paratus placed in an electrical circuit in series.

30 In this view certain parts are shown in ver-
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tical section. - Fig. 2 1s a plan view of the
same. FKig. 3 18 a view of the lock for the
main contaet of the circuit-breakerin normal

-position—that is, with the circuit closed. Fig.

4 is a view of the same lock in an intermedi-
ate position with the circuit, open but about
to be closed, as in the case where a momen-
tary ground, short, or overioad has occurred.
Fig. 51is a view of the same parts, but with the
main contact locked and the cireuit broken,
as in the case of a permanent ground, short,
or overload which must be located.

In the form in which I have embodied my
invention, A represents any suitable base,
frame, or bracket adapted to be secured to a
wall or in.any other convenient position.

X and Y are binding-posts joining the main
wire of the circuit in series. The binding-
post X is connected to the coil of the solenoid
or electromagnet B. T'he post Y 1s connected
through a wire 2 to the fixed member C of the
main contact.

The other end of the magnet- |

| eoilis connected tothe movable member D of

the main contact, which forms a part of the
armature K. The main contact is in series
with the circuit, the course of whichisthrough
the solenoid, the wire 2, the main contact, and
the post Y. I preferto use the circuit-breaker
in series; but, if desired, it can be located in
a shunt with a differential solenoid. The
main contact is shown in the drawings as I
prefer to construct it. The member C is a
cup, which I prefer to make of graphite, and
is adapted to contain a body O of mercury

~orother conductor, which 1s 1n electrical con-

nection with the main cireuit through the
screw 4, countersunk in the bottom of the cup
and extending through it to the post 5, to
which the wire 2 is connected. The movable
member of the contactisa button 6, of carbon,
secured by a metallic clamp 7 to the contact-
arm S, which in turn is attached to the arma-
ture E. The carbon button and clamp plung-
ing into the mercury close the circuilt nor-
mally, as shown in Fig. 1, and keep 1t closed
until the occurrence of a ground, short, over-
load, or some other interruption in a part of
the circuit controlled by this contact. The

‘effect of the surplusage of current is to ener-

oize the magnet suificiently to attract its ar-
matme mthdmw the movable contact from
the :ixed_ contact, and break the circuit.

It 1s desirable to have the contact sharply
broken and sharply made, and I therefore
provide a mechanical resistance or regulator
for the contact-arm which shall secure this re-
sult and which also renders the operation of
the locking device (yet to be described) cer-
tain and sure. Kor this regulator 1 prefer to
use a dash-pot I, having a hollow plunger 9
and a regulating-valve 25, the plunger being
connected by adjustable links10and 11 toan
arm G, secured to the armature, and hence
rising with the movable contact. Intheshell
of the dash-pot is an expansion-space 12 of
oreater diameter than the head of the plunger
and located in a defined relation to the nor-
mal position of the carbon contact. T'he de-
scent of the plunger and the closing of the cir-
cuit are regulated by the valve 25, connected
through the hollow plunger to the end or side
of said plunger. The relief in the pressure

caused by the expansion-space in the dash-
potcompels the contact to plunge sharply into
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the mercury, and the restoration of pressure
below the expansion-space causes it to settle
slowly to its normal position, Fig. 1.

In the case of a momentary ground an ap-
paratus operating as just described would be
effective to automatically open and close the
circuit; but I intend such apparatus to be
effective not only in such cases, but to be posi-
tively locked with the circuit open in case the
ground 1s of longer duration or of a perma-
nent nature. With this object in view I have
devised the construction specially illustrated
m Figs. 3, 4, and 5 in connection with TMigs.

and 2.

Secured to the main supportinacon Vement
place 1s a bracket H, which carries a pivoted
arm 13, having two beveled and pivoted pro-
Jectmns 14 zmd 16. "V'he normal position of
this arm is shown in Fig. 3, in which position
it 1s held by its own gravity or by other means,
such as an adj ustable weight 16. The arm G,
connected to the armature, is extended, so thaﬁ
its end 17 isnormally beneath and in 11ne with
the projection 14, Fig. 2.

An adjustable standard 1 ismounted upon
the bracket H, which carries a pivoted and
welghted lever I', and this leveris adjustably
conneeted, as by the arms 13 and 19, so as to
be operated only on the downward move-
ment and to move together downwardly when
in contact. A cord or like flexible connec-
tion would accomplish the same result. The
lower end of the connection, whateverits con-
struction, 18 secured to one of the moving
parts—as shown, to the link 10. Taking the
parts in the position of Fig. 1 and imagining
an Interruption in the enemb such as a
cgroundo¥overload,the contacts will be br oken,
as before explamed and the arm G drawn up-
wardly. Theend 17 of arm G will then slowly
descend upon the flat face of projection 14 of
the lock, Ifig. 4, carrying the lock forward
toward the position of Fig. 5, thelever I' hav-
ing been caused to engage with a notch 20 in
the arm 13. Now if the overload has been
momentary and has passed the metal and
carbon contact will sink normally into the
mercury, causing the connections 18 19 to re-
turn the lever I' to normal position, and the
lock will be released and will fall back to the
position of Ifig. 3; but if the overload is a
continuing one the contact is no sooner made
than 1t i1s broken before the lock is released.
In this case the projection 15 being in posi-
tion to receive it the arm G is eauﬂht and
held thereby, the position being thab of Fig.
5, with the armature, arm @G, and contact me-
chamc&lly locked and the circuit open. ‘Thus
the operation of the circuit-breaker is auto-
matic for both kinds of interruption. Any
overload, for insbance, opens the circuit and
sets the 10(31{ without effect should it be in-
stantaneous; but should it be continuing the
contacts are locked mechanically. The reg-
ulator-valve can be set for any time limitthat
may be desired between the two contaets.

The construction shown can be modified in |

- .

niany ways withott departing from the spirit
of myinvention. Forinstance,Iprefertouse
a mercury contact, as shown, but do not de-
sire to be confined to that form. I can also
substitute other forms of mechanical resist-
ance for the dash-pot, such as atrain of gear-
ing mutilated or deprived of teeth at someo
proper point, to produce the sharp and sud-
den make and break at the contacts. I can
also simplify the construction by placing the
dash-pot within a solenoid, using the plunger
as the core of the latter instead of connect-
ing it indirectly through the armature. In
short, I do not desire to be limited to the con-
struction shown and described, as I desire to
avall myself of all proper modifications and
equivalents that are within the spirit of my
invention.

Having thus described my invention, what
Iclaim as new, and desire to secure by Letters
Patent, 1s—

1. The combination with two contacts
opened by an abnormal condition in aeircuit,
of a device for intercepting the movable con-
tact upon a break, and a lock connected to
saild device; the said device being moved by
the subsequent closing of the contact and set-
ting the lock; whereby, upon a momentary
abnormal condition, the ecircuit is simply
broken and restored; but upon a continuing
or permanent abnormal condition, the circuit
Isimmediately broken again and the movable
contact held by said lock.

2. An automatic circuit-breaker compris-
ing a fixed and a movable contact located so
as normally to ¢lose an electric circuit, in com-
bination with a locking device in the path of
the movable centact, and adapted to inter-
cept 1t upon a break, without retaining it
such locking device being positively moved
by thesubsequent closing of the movable con-
tact into a position to intercept and retain
sald contact after a following break.

An automatic circuit-breaker compris-
ing a fixed and a movable contact located in
an electric cireuit, means for ecausing said con-
tacts to break upon an overload or like inter-
ruption in the c¢ircuit, a lock for the movable
contact, and a device for setting such lock;
whereby upon a prolonged overload such as
a continuing ground, the contacts are broken
and restored and again broken, such restora-

tlon setting the lock in position to refain the

movable contact alter the following break.
4. In a circuit-breaker operated automat-
1cally by an abnormal condition in the circuit,
and in combination, a magnet, a movable con-
tact and a fixed contact located in an electric
circuit so that such contacts are broken by
the attraction of the magnet, and restored by
the gravity of the movable contact, in com-
bination with an arm arranged to intercept
the movable contact and to be moved by its

closing movement, and a lock connected to

sald arm, and moved by it into position to in-
tercept and retain said contact.
5. In an automatic circuit-hreaker and in
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combination, a fixed contact and a movable
contact located in an electrical circuit so as
to be broken by an overload or like interrup-
tion, in combination with a regulator con-
nected to the movable contact for resisting
its closing movement; such regulator being
provided with means for relieving the resist-
ance at the time of making contact, in order
to produce a sharp sudden contact.

6. In an automatic circuit-breaker, and in
combination, a fixed contact and a movable
contact, arranged in an electrical circuit so as
to antomatically make and break, in combi-
nation with a dash-pot having an expansion-
space, and a plunger connected to the mov-
able contact, the said space being arranged in
a defined relation to the point of contact, so
as to relieve the resistance at the contact.

7. In a circuit-breaker, the combination
with the movable contact, of a loek for hold-
ing said contact open, in case of a permanent
abnormal condition in the ecircuit, a device
operated by the said contact for setting such
lock, and a dash-pot connected to the mov-
able contact, and having an expansion-space
located adjacent to one end; whereby the re-
sistance is relieved at said expansion-space
and restored beyond it.

8. In a circuit-breaker, the combination
with the movable contact, of a lock for hold-
ing sald contact open, and a device for setting
said lock; a bodyof mercuryforming the sec-
ond contact, and means connected to the mov-
able contact for releasing said lock; whereby
upon a momentary abnormal condition in the
circuit,such contacts are broken and restored,
the mercury permitting the movable contact
to sink and thereby to release said lock.

9. Acircuit-breaker comprising contactslo-
cated in an electrical circuif, in combination
with a lock for the movable contact, means
operated by the closing movement of the mov-
able contact afterabreak forsetting such lock
in position to intercept and retain the said
movable contact after a second break, and a
regulator connected to said movable contact.

10. In a circuit-breaker, the combination
with the movable contact, of a lock compris-

ing a pivoted arm, having a projection in po- |

break, and a second or locking projection;
constructed and arranged so that the gravity
of the movable contact, In the act of closing,
sets the locking projection in position to re-
tain the movable contact after a break follow-
ing sald closing movement. |

11. In a circuit-breaker, and in combina-
tion with the movable contact, a lock, com-
prising a pivoted arm having a projection nor-
mally in the path of the said contact in its
opening movement, a second or locking pro-
jection, adapted to be brought into said path
by the closing movement; and alever engag-
ing with said arm to hold the locking projec-
tion in sald path while the movable contact is
making its closing movement.

12. Imacircuit-breaker and in combination
with the movable contact, a lock comprising
a pivoted arm, having a projection normally
in the path of the said contact in its opening
movement; a second or locking projection,
adapted to be brought into said path by the
closing movement, a lever engaging with said
arm to hold the locking projection in said
path until the movable contact has completed
its closing movement, and a connection be-
tween the movable contact and said lever for
disengaging the latter, substantially at thé
completion of the closing movement.

13. Incombination withamagnet, its arma-
ture and electrical connections, a movable
contact connected to said armature and co-
operating with a fixed contact; an arm G con-
nected to sald armature, a pivoted arm I hav-
ing projections 14,15, alever I' adapted to en-
gage with a notch 20 in said arm I and a con-
nection 18; 19 between the contact and said
lever, effective in one direction only, and
adapted to release said lever from said notch
at substantially the end of the closing move-
ment of said contact.

In testimony whereof I have a

i,

1xed my sig-

nature, in presence of two witnesses, this 9th
day of November, 1898. .
EDWARD F. WINFIELD.
Witnesses: o
A. E. BROOKE RIDLEY,
CHAS. L. ACKERMAN.

| sition to intercept the movable contact after a 5o

55

0o

70

75

30

Q0




	Drawings
	Front Page
	Specification
	Claims

