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My invention relates to circuit breakers ‘and
more particularly to locking devices therefore
which will, when desired, prevent either manual
or automatic operation thereof to open circuit
position under selected conditions. |

The primary purpose of a circuit breaker, as
18 well known, is to provide means for auto-
matic or manual closing and interrupting of a
circuit under specific predetermined conditions.

However, in the operation of devices which
may at times be subiected to unexpected shocks
Or jars or in the cperations of devices which it

may, under certain conditions, be necessary to

maintain in operation Irrespective of possibie
damage, it becomes necessary to provide means
to prevent automatic or even manual opening
of the circuit breaker. _' |
Thus, in the operation of eiectrical installg-
tions on naval craft during battle or manoeuvre
conditions, it is far more important that an
electrical device or system be maintained in

operation irrespective of any damage that may

occur thereto than that a protective device be
opened on the occurrence of a fault. |

Also in the operation of naval craft, it may z

be desirable or necessary under certain condi-
tions that means be provided so that a circuit
breaker will be prevented from opening under
the shock of gun fire (either impact or recoil).
Under such conditions, it may be fatal to the
continued effectiveness of the vessel should the
~clrcuit breaker open accidentally owing to the
Jarring effect of gun fire or even should it open
to protect a particular device. . | B
An object of my invention is thus to provide
means which may be operated to prevent either
or both the automatic or manual orening of a
circuit breaker at times when the continued
operation of -the circuit which the circuit
breaker is designed to protect is more important
than the damage which may ~occur thereto
through the possibility of a fault. .
Such locking device to be effective must, how-
ever, be adapted in each case to the particular
construction and operation of the circuit break-
€r in connection with which it is to operate.
Preferably, the locking  device should be so ar-
ranged that the same members may be selec-
tively used to lock the circuit
automatic or manual tripping. | |
At times, for instance, it may be desirable
that a circuit breaker should riot trip automati-

cally while, however, manual tripping should be
possible. - |
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Also, in certain types of circuit breakers, it
may be possible that the jar of gun fire (either
Impact or recoil) may cause the opérating arm
thereof to swing over to open position. In such
case the element of the locking device which
prevents manual opening of the circuit breaker
serves the far more important function of pre-

venting the operating arm from being swung
over owing either to its own inertia under the

Influence of a violent jar or to any other cause.
In either case, however, the locking device
must be so arranged that it may readily be op-~-

erable to any selected position by even an .un-
skilled operator and without any delay.

A further object of my invention, therefore,
Is the provision of a locking device for a circuit
breaker wherein a single locking element may
be used selectively to prevent the  automatic
or manual opening of the circuit breaker.

Still another object of my invention is the

- provision in a locking device of a single manual

operating means therefor which may be readily
cperated to place the locking elements of the

locking device in either of the selected positions

above mentioned. -

The successful operation of a locking device

‘which is utilized to prevent a circuit breaker
_from opening under a succession of jars or im-
pacts depends, however, on the fact that -the

locking device itself be jar proof. B
Accordingly, a further object of my invention

15 the -provision of operating elements for my

locking device so that a plurality of motions

In axes or planes normal to each other are

necessary for the performance of the locking
function and are also necessary to perform the

‘unlocking function.

A more specific corollary object of my inven-
tion is the arrangement of the operating shaft
of my locking device in such a manner that it
must first be moved longitudinally, then rotated,
and then moved longitudinally in the opposite

~direction before it is in locking position.

Simllarly, to unlock the same, it is necessary

7 to move it longitudinally again, then. rotate i,

and then it must move longitudinally in the op-

posite direction.

It is thus beyond the realm of probability that

-any rapid succession of jars or impacts would
‘produce the exact series of movements' which

would be necessary to effect unlocking. --
When in the locked position, the locking ele-
ment itsellf is secure against rotation. Should
any jar or impact cause the locking element to
move longitudinally, a spring element is provided
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to urge the operating shaft of the locking device |

hack to its original position.

1t would be necessary for the jar or impact 10

provide at least two forces acting at right angles
to each other,—one to cause the shaft to move

inwardiy, and the other to cause it to rotate he-
fore the locking device could thus be accidentally

opened. And these two forces must be timed to
correspond with the compliance of the spring
member which biases the locking device againsi
such longitudinal movement.

Thus still another object of my invention is the
arrangement of the operating shaft of my locking
device in such a manner that it is itself biased
into & locked position by a spring, the compli-
ance of which is such that it seeks rapidly to re-
turn to its original position on the relaxation of
pressure thereon.

A further object of my invention is the ar-
rangement of my lock-in device and its locking
element in close proximity to the circuit bireaker
elements with which they are to cooperate.

Still another object of my invention is the ar-
rangement of my lock-in device so that it need
not necessarily be mounted in close proximity to
the circuit breaker elements with which 1t 1S in-
tended to cooperate.

These and many other objects of my invention
will become apparent, and where not apparent,
will be pointed out in tine following descripticn
and drawings in which: |

Figure 1 is a top view of my cireuit breaker
showing the position of the lock-in device with
respect thereto. |

Pigure 2 is a side view of the circuit breaxer 3

showing the arrangement of the lock-in device in
dotted lines. |

Pigure 3 is a cross sectional view taken on line
3—3 of Figure 1, looking in the direction of the
arrows. |

Figure 4 is a cross sectional view of the coperat-
ing elements of my circuit breaker taken on line
8—4 of Figure 1, locking in the direction of the
arrows, and showing the operation of my circuit
breaker when the locking device is moved out of
locking position.

Figure 5 is a view corresponding to the central
portion of Figure 4 showing however the locking
element of the locking device moved to a position
where it prevents automatic tripping of the cir-
cuit breaker.

PFigure 6 is a view corresponding to that of Fig-
ure 5 showing the movement of the locking ele-
ments of my locking device to a position where
they prevent both automatic and manual opening
of the circuit breaker.

Figure 7 is a view in perspective of my locking
device showing the position thereof which corre-
sponds to the non-locking position shown in Fig-
ure 4. |

Figure 8 is a view in perspective corresponding
to that of Figure 7 showing, however, the posi-
tion of the locking device wherein only the auto-
matic tripping elements of the circuit breaker are
locked and corresponds to the position of the
locking elements shown in Figure 3.

Figure 9 is a view in perspective of my locking
device showing the arrangement of the locking
elements for full locking in of the circuit breaker
to prevent both automatic and manual opening
thereof and corresponds to the position of ihe
locking elements shown in Figure 6.

Figure 10 is an exploded view in perspective o1
the elements of my locking device.
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Figure 10a is a view in perspective showing the

underside of the top of the lock-in housing.

Figure 11 is a top plan view of the principal
locking element of my invention showing the po-
sition thereof when it is moved to a point where
it locks only the automatic tripping elements ol
the circuit breaker.

Figure 12 is a view corresponding to that of
Figure 11 showing however the movement of the
locking elements to a position where they lock
the circuit breaker against both automatic and
manual opening.

Referring now to Figure 1, I have here shown
the housing 28 of a three pole circuit breaker of
2 type which is designed to protect a circuit car-
rying as high as 600 amperes at 600 volis.

The locking device of my invention is encased
in its own housing 21 which is mounted at one
end of the inner housing of the circuit breaker
"8’ inside the outer housing 28. An cperaliing
handle 22 projects from the top of the housing
21 and through an opening in the cuter nousing
20 and is an extension of the operating shaft 2
(Figures 3 and 4). That is, the operating shaft
23 is milled on each side to produce the 1o
handle 22 which may readily be grasped.

The top face of the handle is provided with o
suitable indication as, for instance, in the fciim
of the arrow 26. Suitable markings are zlso
nrovided in any approvriate position as, for in-
stance, on the cover 28, to indicate the position
of the locking device.

Thus, for instance, the location of the arrow
268 at the mark 28 indicates that the locking de-
vice is now inoperative. Rotation of the handie
22, so that the arrow points to the marking =3,
indicates that the automatic fripping device ¢f
the circuit breaker has now been locked so that
the circuit breaker will not now automsatically
trip while, however, it may be manually operated.

Rotation of the handle 22 so that the arrow
26 points to the marking 39 indicates that the
locking device hes bheen operated to a posiiion
where the circuit breaker is fTully locked.

The markings are here merely indicavec.
actual use, a plate may be
by appropriate descriptive
tions of the locking device.
contained in thie housing 28 is provided with on
operating arm (hereinafter described) carrying
ot the end thereof the operating handle &2 which
may be manually moved to the on or 0ff posi-
tion.

The three poles of the circuit breaker are 1r-
terconnected so that the single operating handia
operating in connection with the centrzl pole
will serve to operate each of the poles simuit&-
neously. | |

As seen more particularly in Figure 4, eachh ¢f

the movable contact arms 39 is pivoied on the
shaft 36. The same type of contaclt arm is used
ont each of the three poles. The arms aie rigid-
ly interconnected by the rectangular bar &3 io
cperate together.
- Consequently, the cperating mechanism &,
which is connected only to the central polc of
the circuit breaker, serves to cperate each of vlie
poles simultaneously. The locking mechanisin
hence need only be mounted to engage thae con-
ter pole.

The bage plate 168 (hereinafter more iuliy de-
scribed) cof the lock-in device is secured on the
upper surface of the interior housing #8 of the
circuit breaker bv a pair of bkolts 313 whiclh pass
therethrough and enter into suitable tapped

a
provided indicating
legends the condi-
The circuil breaker
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openings In the housing 20’, As may readily
he seen from Figure 2, the lock-in device is thus
clear of the operatinz elements of the circuit
breaker and is, in fact, mounted over the trip
unit, | | |

The circuit breaker has not here been shown
In full. Only sufficient portions thereof have
keen illustrated to demonstrate the operation of
the locking device. | |

Thus before a complete understanding of the
operating device may be had, it will be necessary
to describe the operation of the cireuit breaker
itself. |

This description will be made only with respect
to the central pole of the circuit breaker, it being
understood that each of the other poles operates
in exactly the same menner,

Current flows from the connection to the ter-

minal 59 of the circuit bregker through the lead

92 into the solencid coil 82, which is mounted on
the support &1, fows throueh the coil, and thence
to the lead §5. A connecticn is then made by the
pig tail 86 to the movable contact element 57
mounted on the operating arm 35. Thence cur-

rent flows through the stationary contact 58 to
the opposite terminal §9. |

The specific form of each of the elements here

described and the specific manner of interen-
gagement of the contacts 57 and 58 form no part
oI the present invention, and hence are only
schematically and generally shown.

The movable contact arm 35 is manually op-
erable to closed and open vosition by means of
the hardle 32 mounted on the principal arm 62.

For structural purposes. the arm 60 is actually -

a U-shaped member, the base §1 of the U being
arranged at the top and providing means for se-
curing the handle 32 thereof and each of the op-
posite legs 88 being hinged at the hinge pin £2
mounted on opposite flanges 63 of the U-shaped
supporting member EA. |

A latching member 88 is pivotally mounted on
the pin 87 supported betwean the opposite flanges
63 of the supporting member €2. One end of the

Iink £9 cof the cperating tcggle is pivotally carried 4!

by the pin 71 bearing against the apex of the
latching member €3. The opposite end of the
Iink 6§ is connected by the knee pin 13 to the
end of the other link 74 of the toggie. The end
of the link 74 opposite the knee pin 13 is con-
nected by the pin 75 to the contact carrying arm
- 35. -
The position of the pin 71 of the link &9 is fixed
by the fact that the latching member 6§ is held
at one end by the shatt 87 and at the other end
1s held by the lateh 78.

A tension spring #8 is connected at one end to
the knee pin 13 of the toggle 69—14 and at the
opposite end is secured to the upper end &1 of
the principal arm €8 immediately beneath the
handle 32. | |

AS may be seen. a piurality of springs 89 may
be used, in the specific embodiment here shown,
four such springs are used, two on each side.

In the closed position of the circuit bresker, the
spring or springs 49 vass on the left hand side of

the pin T{ and thus urge the knee pin 13 of the

toggle towards further. movement towards the
left. This bias toward further movement toward

the left, as here shown, serves further to extend
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principal arm 60 rotates clockwise about its pin 62.
When the springs 88 pass to the right of the pin
11, then a collapsing force is exerted on the toggle
69——T4 since the springs 88 now pull the knee
pin 13 toward the left. 'The toggle will thus col-
lapse toward the right ang the pull of the springs
80 on the knee pins 13 will raise the jinks 74 and
hence raise the operating arm 35 so that contact
81 is raised out of engagement with contact 53.

When, in the particular embodiment shown,
the movement of the handle 32 to the left causes
the springs 80 to pull the knee pin 13 toward the
left and thus pulls the toggle substantially
straight, further movement of the toggle heyvond
center in the opposite direction is, however, re-
sisted by the pin T3 abutting against extension 84
of the latching member 6§

Movement to the right, as above described,
causes collapse of the toggle and the opening of
the circuit breaker contacts. Consequently, it
wiil he seen that for manual obening of the circuit,
breaker it is necessary that the principal arm €9
thereof be moved to the right. Any element
which may be interposed in the nath of the move-
ment of this arm to prevent movement thereof to
the right will serve to prevent manual operation
of the circuit breaker and will also serve to pre-
vent the inertia imparted by any jar or impact
from moving the arm 80 to the right. |

The spring 89, by pulling upon the knee pin
13, also exerts an upward moment on the pin Ti
mounted on the latching member 68 This up-
ward moment which would result in the lifting of
the end 87 of the latch member 68 and rotstion
thereof around the pin 67 is resisted hy the latch
18. On release of the Istch 18 the upward pull
exerted by the springs 80 will thus serve to rotate
the latching member §6 upwardly and cause the
pin 71 to move counterclockwise with resnect to
pin 617. | |

In this counterclockwise movement, the pin 11
will pass to the opposite side of the spring 80 so
that the spring will be in 2 position to exert
unresisted collapsing pressure on the toggle
£9-—174, thus raising the pin 13 upwardly and thus
pulling up the link 74 and causing the operating
arm 38 to rotste upwardly to disengage the mov-
atle contact 571 from the stationary contact 58.

The latch 18 may constitiute a pin or a flange
mounted con the latch carrying arm 98. The arm
98 is pivotally mounted at 91 and consists of an
auxiliary latching extension 92 extending to the
right and a lock engaging arm 93 eXtending

5 Unwardly.

It will here be obhvious that rotation 'of the arm
20 clockwise will move the latch 18 out of engage-
ment with the end 87T of the latching member 68

. and thus permit tripping of the circuit breaker.

60

65

70

the toggle §8—74 and thus serves to depress the

pin 15 and hence denress the oberating arm 35 so
that the movable contact 57 is urged into close
engagement with the stationary contact 58.

When the handle 32 is moved to the right, the

It will also be obvious that any element which
engages the upper surface of the extension or arm
93 and thus prevents clockwise rotation thereof,
will prevent the disengagement of the latch 18
from the end 87 of the latching member 88

My locking device hereinafter described is so
arranged that a locking element may project
immediately in back of the end of the arm 83 to
prevent clockwise movement thereof and hence
to prevent tripping of the circuit breaker. As
will also be clear, the same element may also be
used to orerate a member into engagement with
the principal arm §0 to prevent manual operation.

- The latch 18 may be moved out of engagement
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with the end 8T with the latching arm B3 by an
averload which energizes the solenoid coil §3 to a
sufficient extent.

The extension 82 of the latch carrying arm 839
is provided with an auxiliary latching member 95
whicn engages the auxiliary latch 56 mounted at

ne lower end of the arm 57T mounted on the rod

08 which is rotatable in a suitable journal of the
cirewdit breaker housing.

The rod 98 carries an upward extension 99
behind which extends the hooked extension (13
of the solennid armature {11, The said armature
is pivoted on the end of the platform 188 carried
by the support 1. Rotation of the rod 88 and oi
the armature 1{{ in a clockwise direcition 1s
resisted by suitable springs (not shown).

Should an overload occur which is suflicient in
mtensity to pull the armature 141 to the solencid
52 the hooked extension 118 will cause arm &3
ang shaft 98 to rotate in a counterclockwise direc-
tion., This will produce a simultanecus rotation
of arm 871, thus pulling the latch %5 foward the

rioht and out of engagement with the auxiliary
| mtﬂla.mg; member 5 on the exfension §2 of the
arm 99.

arin

The latching €3 may thus rise ouv of en-
earement with the latch 78, since the arm 96 may
now rotoce ireely cloc}rwme VWhen the circuit
nrecker thus trins, the latching extension 69,
55 has ahove heen pointed ocut is rotated violenuly
unward:y and counterclociwise.

The meniber iz, however, brougiy to a stop
by {he abuume.alt of the portion & thereof
azainst the 14T, supnorted between the
flances £3 of the supvorting member 64, To
reset the latehes it is necessgry now {0 move
the handle 32 to the right. The abubment {14
of the handle 32 engages against the portion 113
of the latching arm €8 and now rotates the same
clockwise around its pin &7 as the principal con-
erating member €9 and the handie 32 gre rotated
cionckwise to the right.

The chamfered portion {28 of the end &7 of
‘he latching arm &% now strikes against the exX-
rensirn 121 on the arm 90 and robtates this eX-
tension in a counterclockwise directicon, thus ro-
tating the entire arm %8 counterclockwise ana
raizing the end 98 thereof. The upper suriace
o2 Gf t*“*e end 53 now strikes against the under-
side of lateh 84 and thus rotates the arm
9% in a counterclockwise direction, until the
latchine pin §2 has been displaced sufliciently
o snap under the latch en gaﬁ‘ll“'g end 8%.

The ennd 87 of Lne latching arm B85 now snay
beneath the inteh 8 while at the same txme
the auxiliary Iaiching mem cer 85 comes o rest
onl the lateh 84,

All of the latches gre NOw rese
breaker mayv now e closed,

The I{}f‘kl“'l{-? davice of my invention is designed
Lo internose a locking element immediately in
hack of tnp right surface of thxe arm 83 to vre-

vent eclockwise rofation of the latch carrying
2rm 80 from any cause, When the back surface
of the avym 93 is thus klocked, such clockwise ro-
Lation caitniot oecur.

Likewise an gdditicnal locking element simul-
tnnsously operated also may be interposed be-
Hind the nrincival operating arim 68 to prevent
wvianual oneration.

Preyiminary to the discussion of the lr:*[ﬁ 113
device, itgelf, a further essential eisment ol rw
11‘1.1.?::::.&113.{7:[.11 shotiid nol be overlooked:
Previously, whe ‘{, locking Cevices were

prevent oneration of the automatic
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ments of a circuit breaker, such devices were in-
terposed in the path of movement of the lateh
in such manner that the force of the tripping
action was directly opposed by the positive lock~
ing force. This frequently resuited in break-
ing of the automatic trip elements Or arma-

tures or in the breaking of the locking device li-
self. My invention provides for a resilient con-

necticn between the sutomatic tripping operat-
ing elements and the operating latch itself so
that nothing impedes the operation of the auto-
matic tripping elements while, at the same time,
the locking device may prevent the latch from
heing moved out of posnmn

Thus, as seen in Figures 4 to 6, when the lock-
ing element hereinaiter deﬁcrlbed is interposed
shove the upper surface of the arm 83, to pre-
vent upward movement thereof, the trip unit
may nevertheless f{reely operate to move the
auxiliary lateh 98 out of position without caus-
ing a tripping of the circuit breaker.

But 2.s long ss the principal latch T3 is main-

rained in position by the locking element Inter-
}’*mﬂd hehind the right surface of the arim 83,
‘his lateh cannot move out of positicn and the
cireuit breaker cannct be automatically tripped.

Thus, as scen in Figure 5, the locking ele-
ment 225 may be moved to a position wheie it
engages agzainst the upper surface of the arm 93
to mrevent automatic tripping of the circuit
breaker while, at the same timme, the handle 3%
may he onerated to open position.

Tn Figure 5 it is seen that the automatic trin-
mnm‘ action has been locked. Nevertheless, tiie
manual operation may cccur at will,

In Figure 6, the locking elemenis have beel
moved further so that one element still apuis
against the upper surface of arm 93 to prevent
automatic tripping while another element abuts
against g member on the arm H3 thus preveni-
ing rotation thereof, and, therefore, preveniing
manual operation and also preventing any jar
or immnact from rocking the arm to open circuit
position.

The locking device, as may be seen in Figure
and 10, comprises a principal operating shaft
29 01,11.1Led in the housing 2i. As has above
beer}. nointed oud, the upper end of the shait is
milled t¢ form the handle 22. The shafi itsell is
rotatably journalied in the neck 81 of the hous-
ing 21 and extends into the interior 132 therecl.

A metallic insert is carried in the lower end
of the operating shaft 23 and has formed there-
on & pinion 155 below which is mounted the ex-
tengion 156 having the additional sinaller exten-
sicn 157. 'The lower end of thie operating shaft
23 immediately above the pinion 185 is provided
with the collar 160. The upper surface of the
collar 180, normally in the unlocked position of
the locking device, bears against the lnner an-
nular ledge 162 at the upper end of the interior
152 of the casing of the locking device (ses also
Figure 10¢). The operating shaft 1s urgad upn-
wardly so that the interengagement beiween the
collar and the ledge above described takes place
by means of the compression spring 155 mounted
in the cylindrical member 165 which is posi-
tioned with respect to the opening 158 in the
base plate 183 by.heing mounted in and pass-
ing through an opening 302 in the base of a de-
pression 3863 in an extension of the inner housing
of the circuit breaker.

The hase plate 1€8 is mesalliic and is secured
on the upper surface of the interior housing 29
of the circuit breaker by a pair of bolts 313 whici

oy



2,343,548

pass therethrough and enter into suitable tapped
openings in housing 20°. = =~~~
- 'The housing 21 including the neck {51 thereof
and the elements forming the chamber 152 are
a single molded integral element. |
The housing 21 is provided with four longi-
tudinal openings 172 at each of the corners
thereof which extend entirely through the ma-

terial thereof. These openings are counter-

mored at the upper ends so that the heads of

the bolts 170 may be recessed beneath the up-
per surface of the housing. The counterbores
when the bolts are in place are preferably filled
with wax so as to present a flush surface and
prevent accidental removal of the bolts. = .
“The base plate 168 is provided with a plu-
rality of threaded perforations 183 to receive the
ends of the bolts 170 and thus securely integrate
the lock-in device. o
- The bottom surface of the housing which siy-
rounds the chamber 152 is notched at 185 +o
permit the locking element i50 to pass there-
through. This notch, as may be seen in Fig -
ures 7 and 10, communicates with the outside of
the housing forming the slot 187 through which
the locking element emerges. = =
The locking device of my invention may be
readily assembled and each of the. parts may
readily be interchanged with other parts of a
similar device thus facilitating replacement and

repair, The assembling procedure is quite simple..

The spring 165 is inserted in the base of the
cylinder 166.
ating shaft 23 is inserted first in the chamber
192 and pushed up through the neck 154 therect
so that the handie member emerges through the
top. The locking element is then, while the
locking device is held upside down, laid down
in the slot 185 so that the slot 190 in the locking
element registers with the pinion 155. Appro-
priate care is taken to see that the proper por-
tion of the slot 190 of the locking member 153
comes into contact with the pinion 155 “while
the shaft .23 is in a predetermined position (the
interrelationship of the various positions of the
locking member with the various positions of
the shaft will hereinafter be pointed out).
The extensions 156 and 157 of the. operating
shaft 23 are then inserted in the cylinder 166
and the spring thereby compressed while the
polts 170 are screwed into the openings 138§ in
the base. o |
- The spring 165 is positioned in the cylinder

(196 by its engagement around the extension 151

and the pressure thereof against the end of ex-
tension 156. 'The spring is thus compressed be-
tween the end of extension {56 and the base of
the cylinder 166, and thus urges the operating
shaft upwardly so that the coliar 163 engages
against the ledge 162, As may readily be seen
in Figures 3 and 10a, the ledge 162 is an an-
nular ledge surrounding a portion of the interior
of the chamber 152 at the upper end thereof aind
extends around the interior of the chamber for
approximately 260 degrees. As may also be seen
in Figures 10 and 3, the collar 163 of the op-
erating shaft 23 is provided with a pair of ex-
tensions 200 and 201, )
- The unlocked position of the operating shaft
23 is shown. The extension 260 registers in the
annular area 2903 of approximately 100° between
the ends of the annular ledge 162. This ex-
tension which is much longer than the exten-
sion 201 serves to limit the degree of rotation
0of which the operating shaft is capable to 90°,

The handle end 22 of the oper-
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‘This is so since the extension 200 itself occupies

about 10° of the inner annular periphery.
‘The small extension 201 is adapted to succes-
sively to register in the notches 204 and 205. In
order to rotate the operating shaft 23 from the
position shown in Figure 3 to the intermediate
locking position where only the automatic trip
device is blocked, it is now necessary to grasp the

“handle end 22 of the shaft 23 and push the shaft

inwardly against the bias of the Spring. i6% until
the upper end of the extension 201 is clear of
the ledge 162. It is obvious from Figure 3 that
the operating shaft cannot be rotated towards
the left. It may, however, be in this condition
rotated to the right while the end of the exten-
sion 201 bears against the inner surface of the
ledge [62. When the extension 201 comes QOp-
posite the notch 204 during this rotation, the
spring (6% will be free to push the operating
shaft 23 outwardly so that the extension 201 en-
ters into the notch 204. | |

At the same time, as 1s hereinafter more spe-
cifically described, the locking member 190 has
been moved to the position shown in Figures 5,
8 and 11. | R | |
- When it is desired to block even the manual
operation, then again, depression of the handle
end 22 and further rotation to the right will
cause the extension 281 to enter into the notch
205. At the same time, the locking member is
moved to the positions shown in Figures 6, 9 and
12,

Likewise, at the same time, the extension 200
has been rotated to the position originally oc-
cupied in Figure 3 by the extension 201. Conse-
quently, now the operating shaft can be rotated
only in a reverse direction towards the left.

Should' it be desired now to release the lock-
ing action, it is necessary to depress the handle
end 22 and rotate the same in the reverse di-
rection until the spring 165 forces the handle out
once more. | o . N

1he operator need not necessarily successively
performx both the automatic locking action and
the manual locking action but may proceed to the
manual locking action immediately by simply de-
pressing the handle end 22 and holding the same
depressed until he has rotated it 90° when it can
rotate no further. whereupon, release of the han-

dle end will permit the spring 165 to force the

operating shaft 23 outwardly so that the exten-
sion 201 enters the notch 205. R
Should the operator, however, desire to- block
only the automatic trip, he depresses the handle
end 22, rotates it slightly, and then, while con-
tinuing to rotate through 45°, no longer exerts-an
inward pressure on the handle end: whereupon,
when the extension 201 comes opposite the notch
264, the spring 168 will force the handle end out-
wardly once more since the extension may now
enter the notch 204. N N |
_The slot 190 in the locking member 150 is pro-

-

vided on one side with a rack (see Figure 10)

which registers with the pinion 15%. Conse-

quently, rotation of the pinion 1958, owing to ro-
tation of the operating shaft 23, will result in

the sliding of the lock element 150 in and out.

The locking element, is fixed against rotation,
as above described, and can only move longity-
dinally owing to the fact that it 1s-confined be-
tween the notch 185 at the lower end of the hous-
ing 21 and the upper surface of the base n
168.. Thus, on rotation of the operating shaft 23
in an appropriate manner, the locking element

180 may emerge from or be retracted into the
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slot 181, which is formed by the end of the notch
i85. -

The exploded view of Figure 10 shows eacn of
+he elements of the locking device.
~ An additional notch 320 1s provided to permit
the bifurcated flange member 321 10 move in
and out with respect to the locking device. The
locking element 158 is provided with a depend-
ent flange 325 which extends downwardly
through the slot 326 in the base plate {68. As
will be seen from Figures 3, 7, and 10, the base
plate 168 extends beyond the upper surfacs of the
inner housing 20 so that the flange 323 may ex-
tend downwardly. |

When now the operating shaft 23 is depressed
and then rotated in the manner previously de-
seribed through 45°, the dependent flange 325
moves behind the outwardly extending arm 83
in the manner shown in Figures 5 and 11 to block
the rotation of this arm and hence 1o prevent
the main latch 18 from being disengaged. UpOn
a reverse movement through 45°, the flange 325
will be moved out of blocking engagement with
the upper back end of the arm &3 so that the
automatic tripping operation may occur under
appropriate circumstances. |

The outer end of the locking member 153 1s
provided with the extension 328 which is cap-
tured between the tines of the bifurcated crank
member 321 which rotates on the pin 328, carried
in the opening 332 of the dependent flange 333
of the base plate 188 and is conuected by the in-
tegral eccentric extension 331 to ithe arm 335;
the outer end of arm 335 is by the pin 3371 ro-
tatably connected to the flange 333 of the link
3490. |

Thus, it will be seen that mecvement of the
locking element 150 from the positicn shown in
Figure 7 to the position shown In Figure 9 will
result in a corresponding outward movement of
the lug or extension 328. The outward move-
ment of the extension 328 results in rotaticn of
the arm 32 in a clockwise direction (wiih Tespest
to Figures 7 to 9). o

This results in a corresponding movement in
a clockwise direction of the arm 333 and conse-
quently in a raising of this arm. By reason of
the rotatable connection between the arm 33D
and the link 340, the link 340 is thereby raised.
The link 340 is, by the pin 342, rotatably conneci-
ed to the end of the lever 344 which lever is in
turn rotatably mounted on the fixed pin 349.

Thus, when the locking element {50 is moved
from the position of Figure 7 to the position of
Figure 9, the consequent raising of the link 340
results in rotation of the arm 344 about its ful-
crum 345 so that the end 348 of the lever is de-
pressed to engage the notch 350 in the latching
member 352 mounted on the principal arm 60.

Thus, when the handle 22 is depressed and r0-
tated through 90°, thus rotating the operating
shaft 23 through 90°, the lever 344 is rotated
around its pivot 345 to depress the end 348 there-
of to. engage the notch 350 on the member 352
mounted on the principal arm 60. This engage-
ment, as will be seen from Figure 6, will prevent
the movement of the arm 60 manually or other-
wise to a position where the circuit breaker is
open and will thus serve to maintain the circuit

breaker positively in closed position.
In grder to provide for the movement of the
locking element in a confined space without ex-

tending the base 168 on either side further than
is absolutely necessary to permit the insertion of

0,348,548

the secuting bolts 312, the ends of the locking
element 159 are notched at 360, 360,

From Figures 7, 8, and 9, it will thus be seen
that the locking element 150 may have a full

= movement from one side to the other without in-
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teference from the heads of the bolts 313 since
the cut outs 389 register with these bolt heads
at either limit of rotation.

By means of the construction herein set forth
and particularly by means of the linkage previ-
ously described for interconnecting tne locking
element 150 with the lever 344, the locking device
need not necessarily be mounted opposite the
arm 69 which it is intended to lock. The locking
device thus may be mounted at any convenient
location with respect to the circuit breaker panel
and connected by linkages of the type herein de-
scribed to operate the actual engaging element
which may prevent manual operation of the cir-
cuit breaker. Similarly, in cases where it may be
desirable or appropriate, the locking elements for
engaging the autcmatic tripping latch and for
preventing the operation thereof may be con-
nected thereto by similar linkages so that the
locking device is not limited to any specific lo-
cation on the panel. |

The locking device is itself made jar proof by
the plurlity of motions which are necessary to
unlock the same. |

Should the locking device be in the fully locked
pogition of Figures 9, 6 and 12, then the motions
necessary to unlock the same are (first) an in-
ward motion of the handle 22 against the bias of
the spring 165; (secondly), a counterclockwise
motion, with respect to Figure 9, is necessary until
the extension 201 arrives opposite the notch 204
or opposite the area 203 when the outward hias
of the spring will be effective to drive the op-
erating shaft outwardly once more.

Any jar or impact which the circuit breaker
may suffer would be scarcely likely to produce
this complex series of motions simultaneously.
Should a jar in one direction cause the operating
shaft, when in the positicn of Figure 9, to move

'3 inwardly to disengage the extension 201 from the

notch 205: then to unlock the unit, a second jar
will be necessary of a nature to cause rotative
movement of the operating shaft 23. Further-
more, this second jar must occur immediately
after the first jarring moetion and at an inter-
val consonant with the compliance of the spring
185. If it occurs too soon after the first jar, then
the spring 165 will not have yet been fully com-
pressed so that the extension 201 is not yet fully
withdrawn from the notch 205 and cannot yet
rotate.

Should it occur an instant too late, then the
spring 165, which has already been compressed, 1s
now expanded and the extension 2%l is being
forced back into the notch 285 so that again the
operating shaft cannot rotate.

The coincidence of fortuitous circumstances
necessary to produce successive motions longi-
tudinally and then rotationally both within an
exact bubt extremely short time interval is so
improbable as to render such a result, to all
intents and purposes, impossibie.

Accordinely, by this means, the locking device
is itself rendered jor proof so that it wili always
maintain the circuit breaker in locked position
when the locking device has been set.

Obviougly, the locking device is arranged so
that the locking elemenf 153 may be moved to
a position where it is clear cf all of tiie operating
clements and hence will interfere in no way with
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the operation of the circuit breaker. When it is
desired to utilize the locking device, a simple de-
pression of the handle and rotation thereof
through either 45° or $0° will result either in the
locking out of the automatic tripping device or
the locking in of the circuit breaker so that it
cannot open at all. | | |
The lock-in device may be closed on an over-
load by first re-setting the latches in the open
position of the circuit breaker; then moving the
locking device to engage the trip elements; then
closing the circuit breaker and moving the lock-
ing device to engage the operating arm.
Immediately upon the termination of circum-
stances which made necessary the locking in of
the circuit breaker, the locking device may be
moved to unlocked position by a simple pushing
in of the handle and a rotation back through 90°,
Thus, when, for instance, the vessel in which,
the circuit breaker is utilized enters into engage-
ment with an enemy or enters inte dangerous
waters, the locking device may be set to full lock-
ing position or to a position which simpiy locks
out the automatic trip. Should damage occcur
during an engagement, it is, of course, much more
important the elecirical apparatus on the vessel
bhe utilized to the fullest degree irrespective of
any damage that may occur thereto owing to an
overload. Furthermore, it is important that any
jar or impact should not render trie electrical
apparatus inoperative. Immediately upon ter-
mination of the engagement or upon the arrival
of the vessel in safe waters, it is important the
iocking device be rendered inoperative without
undue relay so that if a fault or damage has
occurred, the circuit breaker may then trip open.
The locking device of my invention may im-
mediately, without any complicated motions and
within a fraction of a second, then bz moved from
locking to unlocking position.

While I have described the advantages of my

locking device with respect to naval craft, it has
many uses in connection with circuit breakers
used in many other types of structures and in
many other types of operations where, at some
stage in a process or operation, it is essential
that the circuit should not be tripped or jarred

open; or where it is essential that the process

coniinue to the last possible moment irrespective
of damage to the electrical equipment which the
circuit breaker is designed to protect.

In the foregoing, I have described my invenvion

in connection with a preferred embodiment
thereof and have set forth the same in connec-

tion with a type of circuit breaker with which
it is best adapted to funceion.

Many variations of the locking device itself
and many variations of its adaptation to differ-
ent types of circuit breakers will now be obvious
to those skilled in the art. Therefore, I prefer
to be bound not by the specific disclosure herein,

but only by the appended claims.
I claim: | |

1. A circuit interrupter having an operating
arm and a tripping mechanism; a locking device
engageable with said tripping mechanism in one
position thereof; engageable with =said {tripping
mechanism in a second position thereoi; and dis-
engageable from said tripping mechanism in a
third position thereof; an additional locking mem-
ber separate from said locking device and engage-

able with said operating arm; connecting link

members between said locking device and said ad-
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ing device resulting in movement of said zddi-
tional locking member. |

2. A circuit interrupter having an operating
arm and a tripping mechanisin; g locking device
engageable with said tripping mechanism in one
position thereof; engageable with said tripping
mechanism in & second position thereof; and dis-
engageable from said tripping mechanism in 2
third position thereof; an additional lecking mei-
ber separate from said lecking device and engage-
able with said operating arm; connecting link
members between said locking device and said ad-
ditional locking member:; movement of said lock-
ing device resulting in movement of said addi-
tional locking member; said additional locking
member engaging said operating arm when said
locking device is in said first position, and being
gisengaged therefrom when said locking device
is in said second and third positions.

3. A circuit interrupter having an operating
arm and a tripping mechanism; a locking device
engageable with said trinpping mechanism in one

position thereof; engageable with said tripping

mechanism in a second position thereof: and dis-
engagzeable from said tripping mechanism in g
third posivion thereecf; an additicnal locking
member engageable with said operating arm: eon-
necting members between said locking device and
said additional locking member; movement of gaid
locking device resulting in movement of said addi-
tional locking member; said additional locking
member comprising a pivoted lever; and means
ol sald operaving arm engageable by an end of
sald lever; sald connecting members compris-
ing a crank operable by said locking device, s
connection between said crank and said lever.

4. A circuit interrupter having an operating
arm and a tripping mechanism; a locking device
engageaiple on longitudinal movement with said
tripping mechanism in one position thereof: en-
gageable with said tripping mechanism in g sec-
ond position thereof; and disengageable from said
tripping mechanism in a third position thereof:
an additicnal locking member engageable with

-+ said operating arm; connecting link members be-

tween said locking device and said additional lock-
ing member; movement of said locking device re-
sulting in movement of said additional locking link
member; said additional locking link member
comprising a pivoted lever; and means on said
operating arm engageable by an end of said lever.

9. A circuit interrupter having an operating
arm and a tripping mechanism: a locking device

_-engageable on longitudinal movement with said

tripping mechanism in one position thereof: en-
gageable with said tripping mechanism in a sec-
ond pesition thereof; and disengageable from said
tripping mechanism in a third position thereof:
an additional locking member engageable with
said operating arm; connecting members between
sald locking device and said additional locking
member; movement ¢f said locking device result-
ing in movement of said additional locking mem-
ber; said additional locking member comprising
a pivoted lever; and means on said operating
arm engageable by an end of said lever: said con-
necting members comprising a crank operable by
sald locking device, a connection between said
crank and said lever. |

6. A circuit interrupter having an operating
arm and a tripping mechanism; a locking device
having an extension engageable with said trip-
ping mechanism in one position thereof; said ex-

ditional Jocking member; movement of said lock- 75 tension being also engageable with said tripping
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mechanism in a second pogition thercof: said ex-~
tension being disengaged from said tripping
mechanism in a third position theresf; and an
additional locking memhber engageable with said
operating arr; an additional extension on said
lceking device snd means interengaging said ad-
ditional extension a‘“xd said adaitional locking
member; said iast menticnasd mesns comprisine
a bifurcated crank arm engaging said additional
extension and a connection from said crank arm
to saild additional locking member,

7. In a circuit interrupter, an opserating arm
and a tripping mechanism: a locking device en-
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gageable with gaid trinpping mechanism to lock
said mechanism against oripping; a locking lever
controlicd by caid iocking device; said locking
lever being plvouf,,,mr mounted: one end of said
lever being scelsciively movatlie on rotation of said
lever ahout its pwot into and out of engagement
with sald arm; snd o membor carried by said
opersting arm for enzazing said end of said lever
when said lever is miovad (0 engage said operating
arm; and means {or operating «2id locking device
to rotate said lever into and cut cf engagement
with said operating arim.

FERBERT C, GRAVIES, Jxa.
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