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To all whom Tt may conceri:

Be it known that I, HENRY PRICE BALL, a
citizen of the United States, residing at New
York city, county and State of New York,
have invented certain new and useful Im-

provements in Circuit- Closing Devices, of |
‘which the following is a specification.
My invention relates toa device adapted to

be included in an electric circuit and which
has for its purpose to close a second circuit
when the current or overload on the first cir-

cuit exceeds a predetermined amount.

The object of my invention is to construct

a circuit -closing device in which the part

which acts to close the cirenit will have a
definite movement or length of travel and

entirely irrespective of the position of the
armature within the influencing-solenoid and

of the amount of overload or current which

creates the movement of such moving part.

The accompanying drawings will serve to
illustrate my invention, and in which simi-
lar numerals indicate like parts.

Figure 1 isafrontelevationof myimproved

circuit-making device as designed for use in

a three-phase system. Fig. 2 is a vertical

section.

In the drawings, 5indicates a suitable sup-
porting - plate or switchboard; 6, a metallic
bracket projecting from said plate or switch-
board and carrying one or more solenoidal
magnets 7. Secured within each of the mag-
nets and depending below the supporting-
bracket 6 is a non-magnetic tube 8 of brass
or other suitable material. This tube has
formed in its face a slot 9, and the slot is di-
vided intoc a number of parts, which parts
are indicated by horizontal lines 10 and num-
bers 11 on the face of the tube. The lines
and numbers upon the face of this tube serve
to indicate the positions which may be given
to the actuating-armature in order that such
armature may be influenced by a predeter-
mined overload.

Located within the solenoid 7 and tube 8 is
a soft-iron core or armature 12. Connected
to the upper end of this armatute 18 a rod 13,
provided with a serew-thread along its upper

end. Mounted on the rod 15 is a sleeve of |

its interior, and secured- to this sleeve by
means of the nut 15 is a metallic cone or
bridge-piece 16. The particularshape given
to thIS portion of the device 18 lmmatemal

It will be observed that by reason of the
screw-threaded sleeve of insulating material
14 the cone or bridge-piece 16, carried by it,

may be adjusted vertically upon the rod 13.

The object of providing this adjustment is
to, by moving the cone or bridge-piece up-

ward along the rod 13, insure contact between
the bridge-piece and bhe circuit-terminals in

case of any distortion of the terminals.
Connected to the upper end of the rod 13

is a nut 17, preferably ot insulating material,

and which serves by limiting the upward

‘movement of the rod 13 and cone 16 to pre-

vent the cone from forcing the spring-ter-
minal contacts so far apart as to give them a
permanen’u set.

Seczured to the top of the swu,(-hboard or
plate 5 is a bracket 18, the outerend of which
is provided with the eone-shaped bearings
19. Supported in the bracket 18 by means
of the threaded rod 20 and the cone-shaped

| insulating material 14, secrew-threaded upon so
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nuts 21 is a strap 22, carrying a plate of in-

sulating material 23, and depending from
this plate of msulatmw material are pairs
of spring-contacts 24. The particular shape
of the spring - contacts -is immaterial, pro-

-vided they w1ll coact with the cone or brldﬂ'e-

plece 16.
25 indicates the terwinal wires of the cir-

cmr to which the splmﬂ'-eontacts are .con-.

nected
It will be observed from the constraction

described that by means.of the adjusting-
nuts 21 on the rod 20 the armature 12 may be

ogiven any desired position within the solen--

oid 7, and the device thus may be arranged
to be operative at any required overload.
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For instance, if thie armature is given the -

position shown in Fig. 2, opposite the figures
150, a considerable excess of current or over-
load will be required to operate the device,
whereas if the bottom of the armature is op-
posite the figures 75 a much smaller current
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or overload will operate the device, and, fur-
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ther, that the length of travel of the cone or

bridge-piece 16 relative to the contacts will

be exactly the same irrespective of whether
the device is adjusted tooperate upon a small

or large overload."

The operation of my device is as follows:

When an overloador excess current is trans-
mitted through the solenoid 7, the armatare
12 is attracted, which transmits 1ts motion
through rod 13 to the cone or bridge-piece 16,

thereby pressing such cone or bridge-piece

between and into sliding contact with the
spring-contacts 24, thus closing the circult
between the contacts 24. Upon cessation of
an overload the armature 12 willimmediately
drop to 1ts initial position and the cone or
bridge-piece separate from the contacts 24,
thus opening the circuit between them.

It will be understood that by reason of the
very limited movementgiven to the armature
within the solenoid the device will act to
close the cirenit upon a very slight increase
in ecurrent or overload and upon the return
of the current to the mormal will immedi-
ately drop the armature and open the cir-
cuit. This featureisone of considerable 1m-
portance where a circuit-maker 1s designed
to be used in connection with a time-limit de-
vice. If the movement of an armature with-
in a solenoid of such a device is not limited,

- the armature wiil be progressively moved
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within the solenoid, requiring less current as
it advances within the solenoid to move it
and hold 1t in position, with the result that
such device will close a cireuit under the in-
fluence of a current much below that re-
quired to primarily move its armature and

with theeifect that such circuit is held closed

until the time-limit device acts. In my de-
vice, on the contrary, the device closes a cir-
citlit upon the creation of a determined cur-
rent and breaks the circuit on the cessation
of that current, never holding the circuit
clogsed unless the-excess current has been
maintained until the time has expired with-
in which the the time limit will act.

Having thus described my invention, I
claim—

1. Acircuit-maker, comprising a solenoidal
magnet, an armature therefor, a bridge-piece
carried by said armature, terminal contacts
adapted to coact with the bridge-piece, and
means foradjusting the position of the arma-

ture and terminal: contacts relative to the |

magnet. :

2. Acircuit-maker, comprising a solenoidal .
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magnet, an armature therefor, a bridge-piece
carried by said armature, terminal contacts
adapted to coact with the bridge-piece, means
for adjusting the position of the armature
and terminal contactsrelative to the magnet,
and means for limiting the movements of the
bridge - piece relative to the terminal con-
tacts., |
. 3. Acircuit-maker, comprising a solenoidal
magnet, an armature, a bridge-piece carried
by the armature, a slotted and numbered
tube for containing the armature, terminal
contacts adjustably mounted above the
bridge - piece, and means for adjusting the
position of the armature and terminal con-
tacts relative tothe solenoid.

4. A circuit-maker, comprising a support-
ing-plate, a bracket projecting from the front
of the plate, a threaded rod carried in said
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bracket, means for vertically adjusting the -
rod in the bracket, terminal contacts carried

by said rod, a solenoidal magnet, a core for
sald magnet, and a bridge-piece also carried
by said rod.

5. Acircuit-maker, comprising asolenoidal
magnet ocecupying a fixed position, terminal
convacts-adjustable relative to the magnet,

| an armature for said magnet suspended from

the support for the terminal contacts, and a
bridge-piece adjastable relative to the arma-
ture. | | |

6. Acircuit-maker, comprising a solenoidal
magnet occupying a fixed position, terminal
contacts adjustable relative to the magnet,
an armature for said magnet, a rod econnected
to said armatuare, and extending through the
support for the terminal contacts, and a
bridge-piece adjustable on said-rod.

7. Acircuit-maker, comprising a solenoidal
magnet, -terminal contacts, an- armature, &
bridge-piece, means for adjusting the bridge-

piece relative to the armature, and means for

adjusting the position of the armature and
terminal contacts relative to the magnet,
whereby the movement of the armature to
clogse the-circuit by the bridge-piece through
the terminal contacts will be the same, irre-
spective of the position of the armature in
the magnet.

In testimony whereof I affix my signature
1n the presence of two witnesses.

HENRY PRICE BALL.

Witnesses:
J. . PEARSON,
C. . STECHER.
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