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To all whom it may concern.:

. Be it known that I, LoreN EMERY, a citizen of the

United States, residing at Schenectady, county of |
Schenectady, State of New York, have invented cer-
‘tain new and useful Improvements in Protective De-

vices, of which the following is a specification.

- My invention relates.to protective devices for electric

circuits, and its object is to provide a device which will
operate to open the circuit upon ecither an overload or a
reversal of energy: which may be arranged with a time-
limit retarding device operative on normal overloads,

- but inoperative on an excessive overload, or on a rever-

sal of energy; which may be used on either direct or al-
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ternating-current circuits; and which is reliable under
all conditions.

. Many devices, which have been proposed heretofore
for the protection of circuits against reverse-current,
fail to operate upon a reverse-current of so great a mag-
nitude that the voltage of the _c‘ireuit falls far below its

normal value. In order to prevent such failure, I ar-

» range-the deviceso that even if the voltage should fall
entirely to zero, it would still be operative upon cither

- overload or reversal of energy. I accomplish this by
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- should have a time-element in its action, but upon ex-
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providing two relatively movable members, one Pro-

‘vided with a series winding, and the other with differ-
~ential shunt and series-windings. On normal loads the
shunt winding on the second member overpowers the

serles winding, but on an overload the series winding

everpowers the shunt winding and reverses the torque

on the other member, while upon a reversal of energy
the shunt and series windings are no longer differential,
but cumulative in producing a reversal of torque m the

device.  In either case the device is not dependent on

the shunt winding but will operate upon a heavy flow
of current in the series windings, even thou ¢h the shunt

current falls to zero. | | |
For ordinary overloads it 1s desirable that the device

cessive overloads or upon any reversal of energy, it is
desirable that the action of the device should be ingtan-
tancous.  To give this result I provide a retarding de-
vice which is normally operative, but which is rendered

“Inoperative by an abnormal fall of voltage, or upon a

- . reversal of energy. I accomplish this by providing an |
45

armature shunting the potential winding, and nor-
maily held attracted by this winding, and provide

. means controlled by this armature for rendering the re-

. tarding means inoperative when the armature is al-
. lowed to fall
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- theaccompanying drawings, in which

- My invention will best be understood by reference to

Figure 1 shows a front clevation of a protective de-

vice arranged 1n accordance with nty invention; Fig. 2 |

lowered, the retarding device is rendered

.

| shows a side elevation 'of the same: and Fig. 3 is a dia-

gram of the circuif connections.
- Refarring first to Tig. 3, Asrepresenis the civenit to be

‘protected. It 1s shown as a branch circuit from the

main circuit B, A suitable switch ¢ ada pied to oper
thecircnit A isprovided with a trip-coil ¢, which iscon-

trolled by the protective device., The protective device

comprises a pivoted armature D, carrying the windin
K, which is supplied from the series transformer
inserted in one of the conductors of the circuit A.
& represents a field magnet provided wilh a winding
H, which is also supplied from the series transformoy O
and a winding T, which is supplied from 1he shunt
transformer J. | | |
I represents a pivoted armature, which magneiically
shunts that part of the field magnet G which carries
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ihe

shunt winding I, and is normaliy held in raised posi-
tion, as shown, by the flux due to this winding. The
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pivoted armature D carries an arm {5, which is pro-

vided with a contact adapted to bridge the stationary
contacts M and close the circuit of trip-coil ¢ when
armature D is rotated in a clockwisc direction. The
arm 1. is connected to 5 retarding device N, which is
shown as of the well-known bellows or diapliragm type.
This device has an opening in its base, which is nor-
mally closed by the valve (), which is normaily held
raised by a spring o, shown in Figs. 1 and 2. As long
as valve O is closed, the device N acts to retard the

movement of the armature D, but when $alve O 18

| _ ineperative.
The lowering of the valve O is brought about by the
falling of the armature K. - o |
The operation of the device is as follows: The wind.
ings H and I on the field magnet normally oppose each
other; the winding T being the stronger for ordinary
loads. Consequently the torque on the armature D
18 determined by the current in the shunt winding I,
and is normally in a counter-clockwise direction.,
Upon an overload the increase of current in winding ¥
will cause it to overpower winding 1, so as to reverse
the torque on the armature D and cause it to close the
circuit of the trip-magnet. If the direction of energy
in the circuit A reverses, the current in winding I{ will
assist the current in winding 1, while the current in

o1t
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winding E will be reversed, so that the torque on the -

armature I will be reversed and it will he moved Lo
close the circuit of the trip-magnet.  Thus, the device
operates either upon an overload oy upon a f:olflpa_r;ﬁ,—
tively small reversal of encrgy.  During ordinary.over-
loads the device N operates to retard ihe movement of
the armature D, so as to give the time-element which is
ordinanly desired in overload protective devices; but
upon the occurrence of a short-circuit, which would
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lower the potential, and consequently the current 1
windine I, armature K would he alowed to fadl, puiling
down the valve O, and rendering the retarding device
N itnoperative. Stmilarly, upon a reversal ol energy,
if the air-cap between the aymature D and the field
magnet G is small, the reluctance offered by the mag-
netie circuit passing through the armature D to the
shunt (lux may be made much smaller than that offered
by the mognetic eircuit passing through the armature
K. so that the greater part of the shunt flux will be
diverted from the armature K. Thus, the armature K
wan be caused to drop on a comparatively small re-
versal of enerey and render the retarding device N 1n-
operative. "

Phe preferred construction of the deviee 1s shown in
[Figs. 1 and 2.
3.

The several parts are lettered asin g,
All the parts are the same as in Fig. 3, with the acl-
dition of the spring o for holding the valve O normally
closed and o needle-valve T for adjusting the action
of the retarding device N in the well-known manner.

What I claim as new and desire.to secure by Letters
Patent of the United States, 1s,-— |

{ In eombination with an eleeirie eireult, o prolective
deviee comprizing relalively movabie menbers, ohe pro-
vided wirh diiferentinl shunt and series windings ana the
Gthor with o series winding, and means operative upoh 4
rolaiive mosvenent of =aid oembers for “opening st
Clireutr,

i epmbination with an eleetrie cireuit. o profective
Jeviee comprising rebutively movabie members, one pro-
vided with differential shunt and series windines andd the
olther with a series winding, means operative npon redit-
tive movement of satd memboers for opening salid cireuit,
aid means for retarding said refative HIOVGINe Ny,

21 combivation with an eleeirie eireuil, o protective
deviee comprising relatively movable members, one pro-
vided with difforential shant and series windlines sind the
athor with o series winding, means operative upon @ redas
five movement of said members for opening said clreatt,
neans for retarding savd relntive movemoent, sand oesns
for rendering the retarding moeans inopersttive poll a1
abnormal fall of voltage in sabd cireuatt,

1. In COombination with an cleetrie clirenil, a profective
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devieeo comprisiug a pivolted armature having a  series
winding and & field magnet having differential shunt and
cortos windings, and means operative upon the movement
of wnid armature for opening said cireait: |

= In combination with an electrie cireuit, a protective
deviee comprising  Q pivoted armature having o SCrIeR
winding and n field magnet having differential shunt and
sories windings, contaets controlied Dby said armature. o
magnet in circuit with said contacts, and a switch con-
trolled Ly said magunet adapted to open said circuif,

i, In {*{HT_llliIHH'inll with an clectrie eirenit, a protective

device comprising a pivoted armature having a series

winding and a field magnet having «lifferential shunt and
ceries windings, means operafive upon the movement of
<id armature for opening satd civedit, and means JJor
retarding the movement of said arniature. :
7. In combination with an electrie eircuit, @ protective
device comprising a1 pivoted armatire having a
windine amwd o field magnet having diferential shunt and
windings spaced apuart thereorn, means opertive
oot 2 oventent of sald avmatare for opening said ceir-
cuit. means for retarding the novement of sitid avmatnare,
o an armature magnetieally shunting that portinn of
(e ileld magnet canreying the shunt winding and control-
ling said vetarding means, ' |

< [n combination with an electrie cireuit, a protective
device operative to open siid eireuit upon an overload and
vpon il reversalb oot energy (herein, means for refarding
the operation-of said device, and means for rendering said
relarding means inopersiive upon an  abhorpd fa bl
voltaiee it said Sireait and upon reversitt of energy
fhoerein, |

G In combination with an eleetrie cireuit, a proteciive
device comprising relittively anovahle members, one pro-
eided with differentinl shunt apd series windings and the
other wilh a series winding, neains operative upou a rela-
five movement of sabtd mnembess for opening sinid etrenit,
means for retarding said relafive movement, At e
tor rendering the retarding mesns inoperative wapon an
abitoymal fall of in cirenit avwd upon oa
versal of enovgy therein,

n witness whoereo!, 1 have hereunto set oy hand (i
T ey of Jmuary, P
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