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This invention relates to devices for brotect~ for starting and stopping the motor under nor-
ing electric circuits, mal conditions,

The primary object of the invention ig the pro- In order that the coils { shall function as stated
vision of an improved device whereby protection both as over-current coils and g under-current
of a circuit against both over-current and no- 6 coils, each of saig coils has an under-current ar-
volt or under-current conditions will be obtained mature 9 which is adapted to be attracted down-
in a simpler manner than heretofore, - Wwardly to the upper end of the coil and is biased

Other objects and advantages will appear here- ubwardly by means of g spring {0 to its non-
inafter. attracted Position, an over-current plunger f{{

The invention consists broadly in the alrange- 10 within the coil adapted to be moveq upwardly
ment that g common winding operates both as upon the occurrence of over-current, and an ac-
an over-current and ag an under-current or no- tuating rog (2 adapted to be ralsed, to disengage
volt winding. ; the contactg 8, by upward movement either of

In order that the invention may be the more the under-current armature 9 or of the over-
clearly understood g three phase electric motor 15 current plunger 1.
starter having incorporated therein a protection Said actuating rod 12 is located vertically with-
device in accordance with the invention which in the upper bortion of the coil { above the over-
will now he described reference being made to current plunger 11, The lifting of this actuat-
the accompanying drawings, wherein : ing rod 12 by the over-current plunger |{ takes

Figure 1 is a front elevation Of said starter. 20 blace by direct abutment of the upper end of said

Figure 2 is g plan of the same shown partly over-current plunger with the lower end of said
in section, actuating rod. The lifting of sald actuating rod

Figure 3 is a sectional side elevation of the same 12 by said under-current armature 9 takes place
taken on the line X—X of Figure 2, owing to the fact that said actuating rod prasses

Figure 4 is g, sectional side elevation of the same 25 through an opening 13 in said under-current ar-
taken on the line Y—Y of Figure 2, mature, as shown in Figure 2, ang is formed with

Figure 5 is g front elevation of the same shown an enlarged head (4 above said under-current
partly in section on the line Z—2 of Figure 2. armature which cannot pasg through said open-

Figure 6 i g diagram showing the circuit con- ing. In normal operation therefore with said un-
nections. 30 der-current armature 9 at the down or attracted

Referring to the drawings, the three phase mo- Dosition this enlarged head 14 rests thereon
tor starter comprises three vertical coils [ adapteq Should over-current conditions oceur the over-
to be connected in the three phases of the motor current plunger if wii] rise and thereby lift the
circuit and to act botn gas under-current coils actuating rod (2 Independently of the under -cur-
and as over-current coils. 35 rent armature to the actuating bosition, and

The circuit of 5 motor M ig completed through should under-current ocecur, the under-current
these three coilg | when respective bridging con- armature 8 will rige under the influence of its
tacts 2 are lifted, the circuit of each phase being  spring 10 to the Don-attracted position, thereby
traced, as shown in Figures 4 and 6, from g ter- lifting said actuating rod 2 independently of said
inal 3 adapted to be connected to the respec- 40 over-current plunger. )
tive line through a stationary contact 4, the Each 0011. I has a fixeq core 15. located therein
bridging contact 2 a stationary contact 5. the and extending th_roughout 1ts‘ent1re length. The

! lower half of this core is drilled out axially as
coil I and a- termina) 6 adapted to be connected shown so that & tuke or skirt portion i £ ormed
LO.. the respective terminal of the motor,  The g5 in which the over-current plunger |{ | moves. The
bridging .contact.s. 2 are adapteq to be lifted to Upper half of said core 15 hag g small axial bore
their clpsmg Position upon energisation of a com- hole through which said tripping roq 12 passes.
mon winding 1, and the coils 1 upon the oceyr- The over-current plunger i1 ig fitted with g ring
rence of either over-current or under-current are 16 of non-magnetic material negr its upper end
adapted to deenergise said winding 7 by disen-~ .59 Whereby sticking between said plunger and tha
gaging a pair of contacts 8 which are connected tube portion of the core 15 is bPrevented,
in the circuit of said winding, Additional man- Each under-current armature 9 takes the form
ually operateq switch means, to he hereinafter of a pivoted plate which at the attracted position
described, will also be connected in the circuit SHOWn is horizontal ang flush against the upper
of the winding 7 in series with the contacts 8 55 enq of the core 15, and at the non-attracted po-
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sition is upwardly tilted. The opening 13 there-
in for the actuating rod 12 takes the form cf a
slot as shown, bifurcating said armature ab right
angles to its axis of oscillation. One of the prongs
of bifurcaticn has mounted uzen it a silencing
coil 171 in the form of a single turn of copper
strip.

The pivetal mounting of each pnder-current
armature is effected by providing it with an eX-
tending lug 18 which passes through an open-
ing in a fixed vertical plate {9 located alongside
the respective coil 1. Each aforesaid spring 19
for biasing the respective under-current arma-
ture to the nen-attracsed position is & tension
spring and is secured at one end to the lug (8
and at the other end to the bottom end of the
plate i8.

The plate {8 is of magnetic material and is
of abcut the same length as the core {5 and it
will be appreciated that, with said core extended
completely through the coil 1 as described, said
core together with the plate 19 and the armature
9 forms a fairly efficient magnetic circuit. This
is important as the release under-currents must
be of the order of 209% to 25% of the full load
current of the motor. At the same time the ar-
rangement gives a fairly wide range of adjust-
ment for the over-current settings.

The over-current plunger i1 at its lower end
carries the plunger 20 of a dash pct 24 whereby
the upward movement of said over-current
plunger is retarded. Thus, actuation will not
take rlace in response to a momentary over-cur-
yent unless this is of very great intensity.

The opening of the ccntacts 8 in response to
the lifting of any or a1l of the rods 12 ig effected
through the medium of an actuating plate 22.
This actuating plate 29 overlies, and normally
rests on, the heads 145 of the actuating rods 12,
and it has an extension 23 which lies underneath
one of the contacts 8, (Figure 2,) so that when
any or all of the actuating rods 12 are lifted said
actuating plate 22 is lifte@ and thereby 1ifts the
said contact 8 out of engagement with its neigh-
pour. Said actuating plate 97 ig pivotally
mounted on the top of the three plates {§ each
of which has a reduced lug 24 at its upper end
which extends through an opening in said actu-
ating plate. as shown in Figure 4, to provide such
pivotal mounting.

Tn order that the actuating rods 12 and actuat-
ing plate 22 shall not be liffed by the under-
current armatures g while the coils i are de-
energised owing to the starter not keing in oper-
ation, said actuating plate 22 is positively held
at the down position, with sufficient force to pre-
vail over the springs 18, so long as the main
hridging contacts 2 are down, and subsequently
to said main bridging contacts peing listed to
the closed position and thereby energising the
coils !, said actuating plate 22 is released for re-
sponse to aver-current or under-current as de-
seribed. To this end two levers 2§ are provided
pivotally mounted absut norizontal axes at 26
and downwardly biased by means of springs 21
so that their extremities normally bear down upon
the actuating plate 22, as shown in Figure 3, and
thereby hold it ab the attracted position. The
lifting of the bridging contacts 2 is effected
through the medium of a common contact carrier
28 upon which said -contacts are mounted by
means cf springs 29, and, after said bridging
contacts have bridged their stationary contacts
4 and 5, said contact carrier 28 continues to move
upwards, as permitted by said springs 29, until
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upward projections 30 thereon engage said levers
25 and 1ift them clear of the actuating plate 22.

For lifting the contact carrier 28 upon €n-
ergisation of the winding 7, said winding 1 is
provided with an upper stationary E-ghaped
magnet frame 3{ and a corresponding lower
movable E-shaped magnet frame 32. Said lower
magnet frame 32 ig linked to said contact car-
rier 28 by means of links 33, and when, upon en-
ergisation of the winding 1, sald lower magnet
frame 32 is attracted upwards to said upper mag-
net frame 31 said contact carrier is also lifted.

The aforesaid manually operated switch means
for starting and stopping the motor under nor-
mal conditions comprise a normally open start
push button switch 34 and a normally closed stop
push button switch 33 both in series with the
winding T and the contacts 8. One of the levers
a5 carriers a contact 36 which, when said lever
is lifted engages a fixed contact 3T. These con-
tacts 36, 31 are connected in parallel with the
start push button switch 34 and thus operate to
maintain the winding 1 energised after momen-
tary depression of the start push button switch
has initiated its energisation. Momentary de-
pression of the stop push button switch 35, or
momentary gpening of the contacts 8 by over-
current or under-current conditions, will then
terminate the energisation of said winding 1
and open the bridging contacts 2 and said wind-
ing 1 can only be again energised by depression
of the start push button switch 34. It should be
noted that, when the circuit breaker is tripped,
contacts 38, 37 will open before the levers 25 re-
close the contacts 8.

1t is obvious that in place of the push bution,
34, a simple contacting device could he provided
on the unit structure itself for momentarily
closing the circuit of the winding 1, and that,
in place of the stop push button 35, means could
be provided for momentarily opening the con-
tacts 8. Again the arrangement could be such
that contacts equivalent to the contacts 8 are
normally Jatched at the closed position, and are
unlatched when the actuating plate 22 is lifted,
and a single reset-and-stop member adapted to
return said contacts to the latched position
could, when moved beyond the latched position,
pe adapted momentarily to open said contacts
for de-energising the winding T and stopping the
motor.

The dash pots 21
claimed in prior British

may be as described and
Specification No. 461,900
modified according to prior British Specifica-
tion No. 480,805. That is to say. the bobbin 38
of each winding { is made of moulded insulating
material and so also ig the dash pot cylinder 21
save for a metal lining 39. Said dash pot cylin-
der is in screwed relation on an extension of
said bobbin as shown SO that it is axially ad-
justable relative to the coil 1 for varying the
position of the over-current plunger {1 within
said coil and therefore the degree of over-cur-
rent at which said plunger will respond. Also
2, stationary calibrated plate 40 is mounted
alongside eath dash pot cylinder so that said
position of said cylinder can pe read against
said plate in terms of the amperes required to
effect tripping.

Also, as in said prior British Specification No.
480,805, the dash pot plunger 20 has a hole in it
and a dished washer 41 rests on said plunzer, said
dished washer being adapted to tilt in the event
of a heavy over-current and close said hole so that
the plunger rises at a rate determined by the
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clearance surrounding it. In

Again, as in prior
in order that the
hole in the plunger can be ad-
justed a flat washer 42 is interposed between the
blunger 20 angd the dished washer 41, said flat
washer having a number of holes in it of different
sizes and being angularly adjustable around the
stem 43 so that any selected one of said holes may
register with the hole in the plunger 20. The
stem 43 and the hole in the flat washer 42 are
hexagonal so that the flat washer wil remain in
any of six adjusted positions, The stem 43 is re-
duced at 44 so that the flat washer 42 may be
raised and turned for adjusting it.

With regard to the constructional details of the
starter, the parts heretofore described are all
subported and uniteq by means of a frame of in-
sulating material whose somewhat complicated
form is deemed sufficlently clear from the draw-
ings. It will be seen that this frame embodies
bartitions 45 which shroud the three bridging
contacts 2 from one another and from the levers
25. The contact carrier 28 also is of insulating
material ang is formed with rectangular loop like
portions 4§ which embrace the bridging centacts
2 as shown and serve to limit their upward move-
ment relative to said contact carrier.

Other structural details are deemed
clear from the drawings.

What I claim and desire to secure by Letters
Patent is:

1. A circuit protecting device for a three phase
alternating current circuit comprising three coils
connected respectively in the three bhases, over-
curreny armatures associated respectively with
said coils ang adapted to move to an attracted
position upon occurrence of over-current condi-
tions in the respective phases, under-current ar-
matures  assgciated respectively  with said coils
and yieldingly urged to a non-attracted position
upon occurrence of under-current conditions in
the respective phases, a circuit interrupter con-
nected in the cireuit of two of the three phases, a
member extending relative to the three coils ang
adapted to actuate the circuit interrupter to cir-
Cuit opening position by the movement of any
one of said over-current armatures to its attracted
position and by the movement of any one of said
under-current armatures to its non-attracted po-
sition, and meansg normally positioned to engage
and prevent actuation of said member and retain
all three of said under-current armatures in at-
tracted position despite the deenergization of the
coils.

2. A circuit protecting device comprising g coil
connected in the circuit to be protected, an over-
current armature associated with said coil and
- adapted to move to-an attracted position upon
occurrence of over-current conditions in the coil,
an under-current armature associated with the
coil and yieldingly urged to a non-attracted posi-
tion upon oceurrence of under-current conditions
in the coil, gn electromagnetically actuated switch
having its contacts connected in the circuit to he
protected ang its actuating coil connected in a
local circuit, a circuit interrupter connected in
sald local circuit angd nhormally assuming circuit
closing position and causing actuation of the
switch to circuit closing position, means opera-
tive to actuate said circuit interrupter to circuit
obening position and arranged to ke operated by
the movement of the over-current armature to
its attracted position and by .the movement of

sufficiently
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the under-current armature to its non-attracted
Dbosition to actuate the circuit interrugter to cir-
cuit opening position and cause the switch to as-
sume circuit

retain the under-current armature in its attracted
bosition despite the deenergization of the coil
when the circuit is open,

3. A circuit brotecting device comprising g coil
connected in the circuit to be protected, an over-
current armature associated with the coil and
adapted to move to an attracted position upon
Occurrence of over-current conditions in the coil,
an under-current armature associategq with the
coil and yieldingly urged to g non-attracted po-
sition upon occurrence of under-current condi-
tions in the coil, a circuit interruptey connected
in a local circuit and normally in circuit closing
positicn, meang operative to actuate the circuit
interrupter to circuit opening position by the
movement of the over-current armature to at-
tracted position and by the movement of the
under-current armeature to non-attracted posi-
tion, a switch having its contacts connected in
the circuit to be protected, an electromagnet con-
nected in the loca]l circuit of the circuit interrupt-
er and adapted to actuate the switch to cireuyit
closing position ubon energization thereof, means
for actuating said switch to cireuit orening po-
siticn upon de-energization of the electromagnet,
and means actuated by the switch opening means
to retain the under-current armature in attract-
ed position when the switch is in circuit opening
bosition despite the de-energization of the coil.

4. A circuit protecting device comprising s coil
Connected in the cireyit 4o be protected, an over-
current armature associated with the coil and-
adapted to move to an attracted position upon
occurrence of over-current conditions in the coil,
an under-current armature associated with the
coil and yieldingly urged to a hon-attracted posi-
tion upon occurrence of under-current, conditions
in the coil, a circuit interrupter connected in a
local circuit and normally in circuit closing po-
sition, means operative to actuate the circuit in-
terrupter to circuit Opening position and arranzed
to be operated by the movement of the over-cur-
rent armature to attracted position and by the
movement of the under-current armature to non-
attracted position to actuate the circuit inter--
rupter to circuit opening position, a switch hav-
ing its contacts connected in the circuit to be
protected, an electromagnet, connected in the local
circuit of the circuit interrupter ang having g
movable core member connected to the switch
and adapted upon de-energization of the electro-

with the cireuit interrupter actuating means by
the circuit closing movement of the switch where-~
i when in the circuit

to circuit opening position despite the de-ener-
gization of the coil.

5. A circuit protecting device comprising g coil
connected in the cireuit to be protected, an over-

an under-current armature associated with said
coil and yieldingly urgeqd to g non-attracted po-
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sition upon occurrence of under-current condi-
tions in the coil, a cireuit interrupter connected
in 2 local circuit and normally in circuit closing
position, means operative to actuate the circuit
interrupter to circuit opening position by the
movement cf the over-current armature to at-
tracted position and by the movement of the
under-current arizatwre to non-attracted posi-
tion, s switch having its contacts connected in
said cireuit to be protected, an electromagnet con-
nected in the local circuit of the circuit inter-
rupter and having a
nected to the switch and adapted upon de-ener-
gization of the clectromagnet by the opening of
the local circuit to effect opening of the switch,
suxiliary maintaining contacts yieldingly urged
to circuit opening position and actuated to cir-
cuit closing position by the circuit closing move-
ment of the switch, gaid auxiliary maintaining
contacts being connected in the local circuit to
maintain energization of the electromagnet after
the initial energization of the electromagnet, and
means normally engaging the circuit interrupter
actuating means to prevent actuation of the cir-
cuit interrupter to circuit opening position and
operated by the movement of the switch to circuit
closing position out of engagement with the cir-
cuit interrupter actuating means to permit ac-
tuation of the circuit interrupter to circuit open-
ing position.

6. A circuit protecting device comprising a eoil
connected in the circuit to be protected, an over-
current armature associated with the ¢oil and
adapted to move to an attracted position upon oc-
eurrence of over-cirrent conditions in said cir-
cuit, an under-eurrent armature associated with
the coil and vieldingly urged to a non-attracted
position upon occurrence of under-current con-
ditions in said cireuit, a switch having its contacts
connected in the ¢ircuit to be protected, an elec-
tromagnet connected in & local circuit and hav-
ing a movable core member connected to the
switch and adapted upon de-energization of the
electromagnet to effect opening of the switch, a
circuit interrupter connected in the Jocal circuit
of the electromagnet and normally closing said
circuit and adapted to he actuated t0 circuit open-
ing position upon movement of the over-current
armature to attracted position and upon move-
ment of the under-current armature to non-at-
tracted position, and auxiliary maintaining con-
tacts yieldingly urged te circuit opening position
and actuated to circuit closing position by the
circuit closing movement of the switch, said aux-
iliary mmaintaining contacts being connected in
the local circuit of the electromagnet to main-
tain energization of the electromagnet after the
initial energization of the electromagnet.

7. A circuit protecting device comprising a coil
connected in the circuit to be protected, an over-
current armature asgociated with the coil and
adapted to move to an abtracted position upon
occurrence of over-current conditions in the ceil,
an under-current armature associated with the
coil and yieldingly urged t0 2 non-attracted posi-
tion upon occurrence of under-current conditions
in the coil, a circuit interrupter connected in &
Jocal circuit and normailly in circuit glosing po-
sition and adapted te pe actuated to circuit open-
ing position upon movement of the over-current
armature to attracted position and upon move-
ment of the under-current armature to non-at-
tracted position, a switeh having its contacts con-
nected in the circuit to be protected; an electro-
magnet connected in the local circuit of the ¢ir-

movable core member con-'
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tuit ihterrupter and having a riovakle core men-
ber connected to theé switch and adapted upon
de-energization of the electromagnet to effect
opening of the switch, and a mechanical inter-
lock actuated by the opening of the switch
through the de-energization of the electromagnet
to hold the under-eurrent armature at attracted
position. :

8. A circuit protecting device comprising a coil
connected in the eircuit to be protected, an over-
current armature associated with the coil and
adapted to move to an attracted position upon
oceurrence of over-current conditions in said cir-
cuit, an under-current armature associated with
the coil and yieldingly urged to a non-attracted
position upon occurrence of uhder-current con-
ditions in said circuit, a switch having its con-
tacts connected in said circuit to be protected,
an electromaghet connected in a local eircuit and
having @ movable core member ¢connected to the
switeh and adapted upon de-energization of the
electromagnet to effect opening of the switch, &
eireuit interrupter connected in the local ¢ircuit
of the electremagnet and normally in circuit clos-
ing position, means to actuate the circuit inter-
riipter to circuit opening position operative by
movement of the over-current armature to at-
iracted position and by the movement of the
under-current armature to non-attracted posi-
tion, auxiliary maintaining contacts connected in
the local circuit of the electromaghnet and nor-
mally in eircuit opening position and actuated to
circuit closing position by the circuit closing move-
ment of the switch, and a mechanical interlock
petween the switch and the actuating means for
the circuit interrupter whereby when the switch
is in circuit opening rosition theé circuit inter-
rupter actuating means is held against movement
ahd the under=current armature is retained in
attracted position, and said auxiliary contacts in
direuit closing position meaintaining the electro-
magnet energized after the initial energization
of the electromagnet.

9. A circuit protecting device comprising a coil
connected in the cifcuit to be protected and hav=-
ing g core arranged with a bore of different di-
ametérs at the opposite end portions, an over-
currént plunger reciprocable axially in the por-
tion of largest diameter of the bore of the coil
core and adapted to be moved to an attracted po-
sition upon occurrence of over-current conditions
in said circuit, an under-current armature piv-
otally mounted at one end of the coil and yield-
ingly urged to move to a non-attracted position
upoh eccurrence of under-current conditions in
said circuit, and an actuating rod having a head
at one end and slidably mounted in the bore por-
tion of smallest diameter of the coil core above
the over-current plunger and adapted to be lifted
by the movement of the over-current plunger to
attracted position and passing through an open-
ing in said under-current armature with the head
resting on said under=-current armature whereby
the rod is lifted by the under-current armature
assuming non-attracted position.

10. A circuit protecting device as claimed in
claim 9, a ring of non-magnetic material fitted
on the over-current plunger to prevent sticking
of said phinger in the core.

11. A circuit protecting
coil connected in the cireuit to be protected and
having a core arranged with a bore of different
diameters at the opposite ehd portions, an over-
current plunger reciprocable axially in the bore
portion of largest diameter of the coil core and

device comprising 2
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adapted to be moveq to an attracted position
upon occurrence of ever-current conditions in said
circuit, a fixed plate extending alongside of said
coil, an under-current armature pivotally mount-
€d on said fixed plate at one end of the coil and
yieldingly urged to a non-attracted pozition upon
occurrence of under-current conditions in the
circuit, an actuating rod having a head at one
end and slidably mounted in the Lore portion of
smallest diameter of the coil core above the over-
current plunger and adarted to be lifted by the
movement of the over-current plunger to attract-
ed position ang bpassing through an opening in
the under-current armature with the heag resting
on the under-current armaturs whereby move-
ment of the under-current armature will lift the
actuating rod, and said core, fixed plate and un-
der-current armature forming a magnetic cir-
cuit.

12. A circuit protecting device comprising a
coil connected in the circuit to be protected and
having a core arranged with a bore of two di-
ameters at the opposite end Dbortions, an over-
current plunger reciprocable ax'ally in the ho e
portion of largest diameter of the coil core and
adapted to be moved to an attracted rosition up-
On occurrence of over-current conditions in the
circuit, an under-current armature comprising g
bifurcated plate bivotally mounted at one end of
said coil ang vieldingly urged to a non-attracted
Dosition upon occurrence of under-current con-
ditions in the cireuit, an actuatng rod having g
head at one end and slidably mcunted in the
bore portion of smallest diameter of the coil
core above the over-current plunger and adapted
to be lifted by the movement of the over-current
Plunger to attracted position ang passing through
the bifurcation of the under-current armature
Plate at right angles to its pivotal axis with the
head resting on the under-current, armature plate
whereby the rod is lifted by the movement of the
under-current armature plate to non-attracted
position, and g silencing coil mounteq upon one
of the bifurcation legs of the under-current arma.
" ture plate,

13. A circuit protecting device comprising a
coil connected in the circult to be protected and
having a core arranged with a bore of different
.diameters at the opposite end portions, an over-
current plunger reciprocable axially in the bore
portion of greatest diameter of the coil core and
adapted to he moved to an attracted position up-
on occurrence of over-current conditions in said
circuit, an under-current armature pivotally
mounted at one end of the coil and yieldingly
urged to g non-attracted position upon occurrance
of under-current conditions in said circuit, a
switch having its contacts connected in the cir-
cuit to be brotected, an electromagnet connected
in the circuit to be protected and having a mov-
able core connected to the switch to close the
switch upon energization of the electromagnet
and open the switch upon de-energization of the
electromagnet, an actuating rod having g head at
one end and slidable in the bore portion of small-
est diameter of the coil core above the over-cur-
rent plunger and adapted to be lifted by the move.-
ment of the over-current plunger to attracted po-
sition and bassing through gn opening in the
under-current armature with the head resting on
the under-current armature whereby the rod is
lifted by the movement of the under-current ar-
mature to non-attracted position, auxiliary main-
taining contacts connected in the circyit of the

electromagnet and yieldingly urged to gircuit ;
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Opening position and actuated to circuit closing
bosition by the movement of the electromagneti-
cally actuated switch to circuit closing position,
a mechanical interlock extending between the
electromagnetically‘actuat_ed switch and the ac-
tuating rod ang vieldingly urged to hold the rod
against movement when the electromagnet is de-
energ'zed desuite the de-energ:zation of the ccil,
and the auxiliary contactg maintaining the en-
ergization of the electromagnet after the initia]
energization of the electromagnet,.

14. A circuit brotecting device for g three phase
alternating current circuit comprising three coils
connected respectively in the three phases, over-
current armatures asscciated Tespectively with
said coils and adapted to move to an attracted
position upon occurrence -of over-current condi-
tions in the respective phacses, under-current ar-
matures associated respectively with said coils
and yieldingly urged to & non-attracted position
upon occurrence of under-current conditiong in
the respective bhases, a three pcle switch having
its contacts connected in the three phases, an
€lectromagnet connected in the circuit of two of
the three phases and having a movatle core mem-
bar connected to the movable contact makers of
the three pole switch and adapted upcn de-encr-
gization of the electromagnet to effect Cpening
of said switch, a cireuit interrupter connected in
the circuit of the electromagret ang normally in
circuit closing position, a member exsending rela~
tive to the three coils and adapted to actuate the
circuit interrupter to circuit opening rosition by
the movement of any one of the over-current gr-
matures to its attracted Positicn and by the move-
ment of any one of the under-current armatures
to its non-attracted bosition, and a mechanical
interlock extending between the electromagnet;-
cally actuated switch and said member and yield-
ingly urged to engage said member and hold the
under-current armatures in attracted rozition
when the electromagnetically actuated switeh is
in eirecuit opening position. :

15. An electric circuit protecting device adapt-
ed to be interposed in the circuit to be brotected,
comprising switch means connected in the circuit
to be protected normally assuming circuit open-
ing position, electromagnetically operated means
connected in a local electric energizing eircuit
adapted upon closing of said local circuit to en-
ergize the same and actuate said switch means
to circuit closing bosition and connect the elec-
tromagnetically operated means in and maintain
said circuit to be brotected closed, a circuit in-
terructer interposed in the local circuit of the
e]ectro-magnetically opberated means and normally
urged to circuit closing position, means operative
to actuate said circuit interrupter to circuit open-
Ing rposition, a coil connected in the circuit to
ke iorotected, an armature movable into and out-~
wardly of one end of said coil and normally ag-
suming a position outwardly of the coil, said ar-
mature upon an cccurrence of an over-current
condition in the circuit to be protected being gt-
tracted to and movable into the coil to operate
the interrupter actuating means to actuate the
interrupter to circuit opening position, a second
armature supported to have movement toward
and away from the opposite end of the coil and
vieldingly urged in s direction away from the
coil to operate the circuit interrupter actuating
means to actuate the circuit interrupter to cir-
cuit opening position and attracted to the coil
upon the closing of the cireuit to he protected
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and energization of said coil, and means auto=
matlcally operatwe upon the opening of the cir=
cuit to be protected and de-energlzmg of the
electromagnetlcally operated switeh actua.tmg
means to actuate the swi itch to circuit opening
p051t1on and engage the clrcuxt 1nterrupter actu-
ating means and retain the second armature in
its attracted position even though the coil as de-
ene1g1zed whereby the mterrupter is in its nor-
mal circuit closing position when the electromag- 1
netically operated switch actuating means is de-
energized and the switch is in circuit opening
position.

FREDERICK JAMES PAVITT.
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