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To all whom it may concern:

Be it known that I, LEONARD ANDREWS, a
subject of the King of Great Britain, residing

at Manchester, England, have invented cer-

tain new and useful Improvements in Re-
verse-Current Cut-Outs, of which the follow-
ing 1s a'specification. . .
My invention relates to protective devices
for electric circuits; and 1t consists in an 1m-
provement in the reverse-current cut-out dis-

closed in United States Letters Patent No.
751,442, issued to me February 9, 1904. In
that patent I disclosed a cut-out comprising’

a magnetic core having two coils wound on

different portions of its length and connected

one in series with and the other in shunt te

the electric current to be protected, and a
movable member shunting each of the por-.

tions of the magnetic core on which the coils
are wound and adapted by its movement to
open a switch in the circuit to be protected.
In some cases it is desirable that a cut-out of

 verse current and should remain inoperative

30

35

on an overload-current, nomatter how heavy.
In other cases it is desirable that a device
should operate both as a réverse-current cut-
out and also as an overload cut-out. =

My present invention comprises a modifi-

cation of the arrangement disclosed in my

former patent, whereby the device may be

adjusted in a simple and efficient manner to
act on an overload of any desired magnitude

or to operate only on a reverse current. I:

accomplish this result by providing means

ive cross-sections of the two portions of the

 magnetic core on which the shunt and series
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windings are placed. If the cross-section of
the portion of the core on which the shunt-
whﬁl&ng is placed is made greater than the
cross-section of that part of the core carrying
the series winding, a heavy overload-cufrent
will saturate the portion of the core carrying
the current-coil, but cannot saturate that

portion of the core carrying the shunt-coil.

The portion of the core carrying the shunt-

~ coil consequently remains at all times an ei-

fective magnetic shortceircuit for the mov-

able member, and the device will not operate

on an overload-current of any amount. On
the other hand, if the cross-section of the por-

two portions of the core carrying the two

" Figure 1 shows an

tion of the core carrying the current-coilisin-.
creased relatively to that portion carrying the
potential coil, the latter portion may become 55
saturated by a heavy overload-current, and
consequently the movable member forming
a magnetic shunt thereto will be actuated.
By adjusting the relative cross-section of the - -
6o
coils, the device may be adjusted to act on -
any desired overload.

My invention will best be understood by
reference to the accompanying drawings, i .
which— L o
elevation, partly in
cross-section, of an improved reverse-current
cut-out arranged in accordance with my in-
vention; and Fig. 2 is a diagram of connec- .
tif)nS.- ' | | - ' YA
‘Referring first to Fig. 2, A represents a di- = -
rect-current generator connected to the bus- |
bars B. It is assumed that. it is desired to
prevent a flow of current from the bus-bars
to the generatorin case the voltage of the gen-

erator fails for any reason, such as a short-
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‘circuit, a breaking of the field, failure of the

prime mover, or other cause. __
- Although I have illustrated my device as
applied to the protection of a generator, 1t 8o

will be understood that it is not limited to

this particular application, but may be used -

' to protect any electric circuit against a re-..

J

versal of current flow therein. .
", In Fig. 2, C represents a switch or circuit- 85
breaker inserted in the circuit of generator A -

| ~and provided with a latch ¢, adapted to hold
for varying the relative reluctances or effect-

the switch in closed position. = D represents

the protective device, which comprises two

coils E and E/, the first of which is connected go

in shunt to the generator A and the second in

series therewith. erepresents a plunger con-:
trolled by the coils E and E’ 1n the manner.
which will be hereinafter explained and
adapted to engage the latch ¢, so as to trip 95
the s‘j{itch C and to open the circuit of gener-. .
ator A. - o

The construction of the device D is shovm_

in Fig. 1. In this figure the cuils Eand E’ are

shown mounted, respectively, on two hollow 100
cores F and F’, which are connected by yokes, -
G G-of magnetic material. These yokes, to-
gether with the hollow cores, form a closed
magnetic circuit. The plunger e 1s adjust- -
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ably supported in any suitable manmner, as by
the cap H and set-screw &, and forms a nor-
mally open magnetic shunt for each of the

hollow cores on which the shunt and series

colls are wound. When the plunger ¢ is
drawn up, it strikes a hammer-blow upon the

In 2, upon which the latch ¢ rests, so that the
Fatch 1s moved on its pivot to release the

~switch and open the circuit in the manner
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- diverted or leakage flux reaches a predeter-
mined amount, the plunger will be drawn up, |
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the normal direction however heavy

that has heretofore been explained. The
colls K and E’ are so connected that while the
current in the main circuit i1s in its normal di-
rection their magnetomotive forces are in the
same direction in the closed magnetic circuit
formed by the hollow cores F and I and the
yokes G G. Consequently there is little or

no tendency for any flux to pass through the

open magnetic shunt formed by the plunger
e. If, however, the current in the main cir-
cuit 1s reversed, the direction of the magneto-
motive force of the series coil E’ will be re-
versed 1n direction, so that the coils E and E/
will oppose their magnetomotive forces in
the closed magnetic circuit, tending to divert
the flux of both coils through fthe shunt
formed by the plunger e: The plunger will
consequently be drawn up, tripping the
switch, as has been heretofore explained.

Now 1f the action of the device upon an over-

load-current 1 the normal direction is con-

sidered 1t 1s obvious that its operation will

depend upon what portion of the closed mag-
netic circuit first becomes saturated. Thus
if the core on which the coil E’ is mounted
becomes saturated first the remaining por-
tion of the magnetic circuit will remain un-
saturated and continue to act as a magnetic
short circuit for the movable plunger 2.  Con-

se_(i;luently under these conditions the device |
wi

not operate on any overload-current in
If, on
the other hand, the portion of the closed mag-

netic circuit on which the potential coil E is

wound becomes saturated first, the increas-
g flux due to the current-coil will be diverted
through the movable plunger ¢, and when the

80 as to trip the switch. Under these condi-
tions the device will operate not only as a re-
verse-current cut-out, but also as an-overload
cut-out. ,

-~ Sometimes one mode of operation and

sometimes the other is desirable, and in order

that the device may be conveniently adjusted
for either operation, I provide a core J, which
may be adjustably inserted within either of
the hollow cores I or F'.  For the purpose of
adjustment the cores F and F are provided

with internally-screw-threaded caps K and:

R’, respectively, and the core J is externally
screw-threaded, as shown. By this means
the position of the core J within either of the
hollow cores may be conveniently and accu-

65 rately adjusted. The core J carries a lock- |
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nut 7, by means of which it may be locked
firmly 1n position after it has been properiy
set.

Many modifications may be made in the
structure and arrangement of parts, and ac-
cordingly I do not desire to limit myself to the
particular construction and arrancement of
parts here shown, but aim in the appended
claims to cover all modifications which are
within the scope of my invention.

What I claim as new, and desire to secure
by Lietters Patent of the United States, is—

1. In combination with an electric circuit,
a reverse-current protective device compris-
Ing & magnetic core, two windings carried on
two diflerent portions of said core and con-
nected 1n shunt and in series respectively with
sald circuit, a movable member forming a
magnetic shunt for each of said two portions
of said core, means actuated by the movement
of said member for opening said electric cir-
cuit, and means for adjusting the relative re-
luctances of said two portions.

2. In combination with an electric circuit,
a reverse-current protective device compris-
Ing a magnetic core, two windings carried on
two different portions of said core and con-
nected in shunt and in series respectively with
said circult, a movable member forming a

~magnetic shunt for each of said two portions

of said core, means actuated by the movement
of said member for opening said electric cir-
cuit, and means for adjusting the relative ef-
fect cross-sections of said two portions.

3. In combination with an electric circuit,
8 reverse-current protective device compris-
Ing a closed magnetic circuit, two windings
carried on two portions of said magnetic cir-
cult, and connected in shunt and in series re-
S}Eectively with said electric circuit, a mov-
able plunger forming a normally open mag-

| netic shunt for each of said two portions,

means actuated by the movement of said
plunger for opening said electric circuit, and
means for adjusting the relative reluctances
of said portions. '

4. In combination with an electric circuit,

& reverse-current protective device compris-
g a magnetic circuit including two ho]]:)low
cores, two windings carried respectively on
said - cores and connected respectively in
shunt and in series with said electric circuit, o
movable member forming a magnetic shunt
to each of said cores, means actuated Ly the
movement of said member for opening said
electric circuit, and a core adapted to be ad-

Justably inserted in either of said hollow

cores. . |

5. In combination with an electric circuit,
a reverse-current protective device compris-
g a magnetic circuit including two hollow
cores each provided with an internal screw-
thread, two windings carried respectively on

said cores and connected respectively in

shunt and in series with said electric circuit, a
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movable member forming a magnetic shunt !
for each of said cores, means actuated by the
Iovement of said member ‘for o ening said
electric circuit, and anextefnaﬁly- sCrew-
threaded core adapted to be adjustably in-
serted in either of sald hollow cores.

6. In combination with an electric circuit,
3 Teverse-current protective deviee compris-
ing a nfagnetic cireuit including two hollow
cores, two windings -carri i
sald cores, and conmnected respectively in
shunt and+in series with sald electric circuit, g
movable member forming a magnetic shunt
to each of said cores, means actuated by the
- movement of said member for opening said

electric circuit, a core adapted to be adjust-
ably inserted in either of said hollow cores,
and means for locking said-core in position.
- 7. In combination with an electric circuit,

2 Teverse-current protective device com Tis-
IE & magnetic cireuit including two hollow
cores each provided with an mternal screw-

thread, two windings carried respectively on

829,828

sald cores and .connected respectively  in
‘shunt and in series with sald electric circuit, g |

movable-member forming 4 magnetic shuni,
for each of said cores, means actuated by the
movement of said member for opening said

electric circuit, an externally-screw-threaded’
| core adapted to be

adjustably inserted in

erther of said hollow cores, and a lock-nut car-
ried by said externally-screw-threaded core.
8. In combination with an electric circuit,
a switch in said circuit, a latch for holding
sald switch closed, a tripping device compris-

[ Ing a magnetic core, two windings carried on
two different portions

of said core and con-
nected in shunt and in serjes respectively
with said circuit, a movable plunger forming
& magnetic shunt for each of said portions
and "adapted when moved o engage said
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latch, and means for ad)justing the relative re- _‘

luctances of said two portions., .
- In witness whereof I have hereunto set my

16th day of June, 1905,
LEONARD ANDREWS,

A

EpGaR Carrarr,
L. C. Foss.
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