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The present invention relates to cover interlocks
for casings of electrical apparatus, and the gen-
eral object of the invention is to provide latch-
ing means for the cover or closure of a casing

containing electrical apparatus’ to normally main-.

" tain the cover in closed posmon on the casing
but operable manually to permlt opening or re-
moval of the cover, together with means engage-
able with the operating member of circyit con-

trolling mechanism when in its “on” positlon to -

but it will be understood that the drawings are
intended for illustrative purposes only and are
not to be construed as defining or limiting the

" scope of the invention, the claims forming a part

pPrevent  movement of the latching means to re-- .

lease the cover,

. More specifically, the invention resides in the
provision of the aforesaid latching means com-
prising elements on the cover and casing which
automatically interengage to latch the cover in

closed position on the casing when the cover is_

moved into closed position regardless of the po-
sition of the operating member of the circuit
controlling mechanism; and a latch releasing
member mounted on the casing, and manually
operable to release said elements from latching
engagement to permit opening or removal of the
cover when desired,

Another feature of the invention resides m the
provision of means constructed and arranged to
bositively prevent the latch releasing member from
etfecting disengagement of the latching elements
when the operating member: of the circuit con-

trolling mechanism is in “on” position by pre- °

senting an obstruction between the operating
member and latch releasing means locking re-
leasing movement of the latch releasing member
but permitting movement of the operatmg mem-
ber to “off” position.

Another .feature of the invention re51des in an
arrangement whereby the cover of the casing can
be padlocked against removal from the casing
in two different ways, namely, to permit free op-
eration cf the operating member of the circuit

controlling member, and also to maintain the:

operating member against movement from its
“off” position. This is accomplished by construct-
ing the latch releasing member to receive the
padlock in different positions relative to the
means controlling the operation of tne latch
- releasing means. )

The foregoing and other objects and ‘advan-
tages of the invention will become more appar-
ent and will be pointed out in detail during the
course of the following description of the accom-
panying drawings.

In the accompanying drawings vI have shown

of this specification being relied upon for that
purpose. -
* In the drawings: .

Fig. 1 is a perspective view of an electric
motor starter casing ‘and cover with the operat-
ing member for the circuit controlhng mechanism
held against movement from “off” position in
accordance with the present invention, and the
cover. ‘Jatch release . blocked against movement
by a padlock also preventmg removal of the
cover.

Flg 2 is a- sectional view taken on the hne~
2—2 of Fig. 1; .

Fig. 3 is a fragmentary sectlonal view taken

“on the line 3—3 of Fig. 1
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Fig. 4 is a view s1m1la.r to Fig. 3 showmg the
padlock engaged with the cover latch release so
as to permit operation of the operating member

_for the circuit controlling ‘mechanism, but pre-

_ venting remcval of the casing cover;

Fig. 5 is a view similar to Fig. 3 with the pad-

- lock removed gnd the cover latch release blocked
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against releasing movement by the operating
member for the circuit controlling mechanism

~which is in “on” position; and

Fig. 6 is a view similsr to Fig. 5 showing the
operating member for the circuit controlling
mechanism in “off” position, and the cover latch
release disengaging the latching elements. :

Referring to Fig. ‘1 of the drawings; thé’ nu-
meral 8 designates the casing of an electric mo-
tor starter, in‘connection with which the inven-
tion is illustrated, and 9:is the cover which has
a flange 10 fitting the reduced upper ends of the

‘ 46 walls of the casing. 'The cover may be movable

to open and closed "positions on the casing or
completely removable. A depression i1 is formed
in the top of the cover and is open at its bottom
as indicated by the numeral (2 to receive the
switch operating handle {3 to manually operate
a suitable electric switch mechanism, not shown
since. it forms no part of the present invention.

The handle or switch operating member 13 is
pivotally mounted on a pin 14 supported by up-
rights i§ which may conveniently be the sides
of the housing for the switch mechanism. The
handle or switch operatmg member {3 is a block’
of insulzting material provided with “start” and
“stop” finger engageable projections. 16 and 11,

"espectively. The projection 16 has a flat sur-‘
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face I8 and a curved surface {9, and the pro-
jection (T has similar surfaces 20 and 21. As
¢ill be noted in Figs. 3-6 inclusive, the said sur-
faces 18 and 19, 20 and 21 on each of the pro-
jections are arranged at substantially right an-
glez to each other, while the flat surfaces {8 and
20 are arranged at an angle of substantially 135°
with respect to each other so that when pres-
sure is applied to surface 20 sufficient to move
the switch to “off”” position the said surface 20
is disposed in the plane of the cover and base
of the casing and just above opening {2 (Pigs.
3, 4 and 6). -However, when pressure is applied
to surface 18 sufficient to move the switch to
“on” position, the surfaces 20 and 21 are both
substantially above the opening {2 and at angles
intersecting the plane of the cover. The cover
can be established in closed position on the cas-
ing regardless of the position of the hsndle 13,

The lower end of the cover is indented above
the flange 10 to provide a recess 22, and :he part

of the cover at the base of the recess is provided .

with an opening 23 through which extends the
arm 24 of the cover latch releasing means, here-
inafter described in detail. The arm 24 is mov-
able in said opening 23 and recess 22. -

To releasably hold the cover in closed position
on the casing, a keeper in the nature of a rigid
metal plate or strip 2§ is suitably secured to the
inner surface of the lower flange 10 of the cover,
The plate 25 is cut away along its lower edge a
distance slightly greater than the length of the
opening 23, apd the ends of the strip are bent
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inwardly to form lugs 26 beyond the ends of the |

opening 23. The latch to engage the keeper is.’

mounted on the interior of the casing and com-
prises a resilient but st;ong metal plate formed
with relatively long narrow arms 21 terminating
in enlarged ends 28. Projecting forwardly on the
-latch plate is a centrally located arm 29, having
its corners cut out so that the lateral ends may
be bent outwardly in alignment with the lugs 26
of the keeper to provide ears 31, while the centyal
porticn of the end of the arm 28 is bent inwardly
forming a lip 32.
mounted on the lower casing wall in operative
position to the latch releasing means by rivets
33 which extend therethrough and through the
ends 34 of the latch releasing means, the casing
wall, and buttons or washers 35 having curved
surfaces disposed against the casing wall.

The latch releasing means comprises s strong
but resilient metal plate having elongaied rar-
row arms 36 terminating in the enlarged ends
34 already mentioned, and a relatively longz wide
central arm 31. The arms 27 of the latch over-
lie the arms 36 of the latch release, and both
sets of arms are maintained in spaced relation
to the casing wall by the buttons or washers 35,
whereby they are movable reiative to the casing
wall. The arm 31 is offset at 38 just above the
top of the casing wall, and the outer end 39 is
inclined slightly upward to engage and extend
through opening 23 in the cover when the cover
is in closed position. It wili be noted ti:-.; the
;ars 31 have their outer edges beveled as indi-
cated at 40 providing inclined surfaces along
wilich the lugs 26 move when the cover is being
closed. The construction, arrangement and
veiative proportions of the lugs 26 and ears 31
is such that a cam action results from move-
ment of the cover re.ative to the casing, the lugs
26 moving the resiliently mounted latch inward
until they reach the inner ends of the inclined

The latch plate is rockably 42
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surfaces 40 at which time the latch, due to its
resiliency, springs forwardly and the lugs 26 are
engaged under the ears 31, as shown in Fig. 5, to
detachably hold the cover on the casing.
Obviously, the latching and releasing mecha-
nism thus far described would be sufficient to
detachably hold a cover on a casing, hut the in-
vention, as previously stated, also provides means
to positively prevent the latch releasing means
from effecting disengagement of the latching ele-
ments when the handle of the switch is in posi-
tion maintaining the switch in “on” position.
Furthermore, the invention provides means in
connection with the releasing mechanism and
handle of the switch for positively locking the
handle in “off” position from which it cannot be
mgved to “on”. position until the positive lock-

ing means has been removed to permit operation

of the latching mechaniem.

To the attainment of the aforesaid locking
features in connection with the releasing mech-
apism I provide a slidable plate 42 which is
mounted through openings in the lower wall de-
fining a part of the depression {1 and the wall 43
at the top of the recess 22. The outer or lower
end of the plate 42 is bent inwardly to form a
lip 44 engageable by the upper portion 39 of the
arm of the releasing member. Intermediate its
ends the plate 42 has a tongue 45 punched-up
to constitute a stop engageable with the wall 43
when the cover is removed to maintain the plate
42 in its established operating position on the
cover. It will be noted that the plate 42 is ar-
ranged between the handle 13 and the outer end
39 of the operating arm of the latch releasing

‘member and in alignment with both. Further-

more, the length of the plate 42 is so propor-
tioned relative to the distance betweern the sur-
face 21 of the handle and the outer end 39 of the
latch releasing arm, and proportionate to the
length of the lugs 26 relative to the ears 31 ac to
engage the surface 21 when the handle is in the
“on” position of Fig. 5, and block releasing move-
ment of the arm of the releasing member to
prevent disengagement of the latching eiements
26 and 31'so long as the handle remains in the
“on” position. This arrangement effectively pro-
vides for safety, since the operstor musi move
the handle 13 to the “off” position of Fig. 6
hefore the releasing member mav be positioned
inwardly or upwardly to move the plate 42
partially over the surface 26 ~f the handle to
effect disengagement of the latching elements
26 and 31 as clearly illustizied in Fig. 6.
Referring again to Figs, 1 and 2, it will be
noted that the upper portion 39 of the arm 24
of the releasing member is provided in its top
with a notch 46 of sufficient depth and width to
receive the shackel of a standard padlock. It
will be also noted that this notch is Iocated above
the plane cf the plate 42, and thas the portion
39 of the arm 24 is provided with an opening 47
adjacent the top of the flange 10 of the cover and
below the plane of the plate 42. The purpose for
which the notch 46 and opening 471 are provided
and so located is best illustrated in Figs. 3 and 4.
Referring to Fig. 3, a padlock A8 is shown applied
to the releasing arm 371 with its shackle 49 dis-
posed in the notch 46 and through the opening
41 with the padlock in vertical position. The
padlock may be so applizd to the releasing mem-
ber only when the sw is In “off” position at

which time the surface 2% is paraliel to the open-
ing 12 and slightly therebelow so that the end
of the plate 42 can ¢verlie the end of the surface
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20. With the parts in this position and the pad-

lock applied as shown in Fig. 3 the end of the -

shackle 49 is disposed between the upper portion
39 of the arm 37 of the latch releasing member
and constitutes a positive barrier to releasing

5

movement of the arm 37 relative to the latch- .

ing elements 26 and 31. Thus the switch
may be positively locked in “off” position
and-the cover also positively locked on the cas-

ing against opening movement relative thereto’

until the padlock has been removed. When the
padlock is removed the plate 42 will assume the
position of Fig. 4, that is, drop clear of the handle
13 so that the switch may be moved to “on” posi-
tion, at which time the parts will be established
in the relative position of Fig. 5 with the surface
21 of the handle presenting a barrier to move-
ment of the plate 42 and consequently preventing
releasing movement of the arm 37 relative to the
latching elements.

In Fig. 4 the padlock is shown applied to the
releasing member with the shackle 48 engaged
only through the opening 41. In this position the
shackle is arranged horizontally with respect to
the cover and casing and is disposed below the
plate 42 and the lip 44 serving only to prevent
removal of the cover from the casing until the
* padlock has been removed, Obviously, under the
arrangement of Fig. 4 the arm 37 of the latch
releasing member can be freely ‘operated.since

the opening 41 permits the arm 37 and particu- *

larly the upper portion 39 thereof to have slid-
ing movement along the shackle so that the han-
dle 13 may ‘be freely operated te -esfablish it in

- “on” or “off” positions and yet the cover is posi- »

tively locked on the casing by the padlock.

What I claim is: .

1. In an electric motor starter including a cas-
ing, a cover for the casing, and a manually mov-
able operating member for the circuit control-
ling mechanism of the motor starter operable
from the exterior of the cover, the combination
of elements on the interior of the cover and cas-
ing interengageable when the cover is moved to
clesed position to latch the cover in closed posi-
tion, means on the casing manually operable
from the exterior thereof to unlatch said ele-
ments to perinit opening of the cover, and means
movably mounted on the cover between the oper-
ating member for the circuit controlling mech-
anism and said means for unlatching the cover
when the operating member is in “on” position
and constituting a barrier to operation of the

means for unlatching the cover until the operat- .

ing member is moved to “off” pcsition.

2. In an electric motor starter including a cas-
ing, a cover for the casing, and a manually mov-
able operating member for the circuit controlling
mechanism of the motor starter operable from
the exterior of the cover, said cover being clos-
able on the casing regardless of the position of
the operating member, the combination of ele-
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ments on the interior of the cover and casing in- .

terengageable when the cover is moved to closed
position to latch the cover in closed position,
means on the casing manually operable from
the,exterior thereof to unlatch said elements to
permit opening of the cover, and means mov-
ably mounted on the cover between the operating
member for the circuit controlling mechanism
and said means for unlatching the cover when
the operating member is in “on” position and
constituting a barrier to operation of the means
for unlatching the cover until the operating
member is moved to “off” position.
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- 3. In an electric motor starter including a cas-
ing, -a cover for the casing, and a manually
movable operating member for the circuit con-
trolling mechanism of the motor starter oper-
able from the exterior of the cover, said cover
being closable on the casing regardless of the
position of the operating member, the combina-
tion of latching elements on the cover and cas-
ing automatically engageable to latch the cover
on the casing when it is established in closed
position, means on the casing independent of
the latching elements operable to disengage them
from latching relation to permit opening move-
ment of the cover, and a slide disposed in the
path of movement of said means and engageable
with said operating member when in “on” position
whereby said means is inoperative to disengage
said latching elements until said operating mem-
ber is moved to-“off” position.

4. In an electric motor starter including a
casing, a cover for the casing, and a manually
movable operating member- for the circuit con-
troiling mechanism of the motor starter oper-
able from the exterior of the cover, said cover
being closable on the casing regardless of the.
position of the operating member, the combina-
tion of latching elements on the cover and cas-
ing automatically engageable to latch the cover
on. the casing when ii is established in closed

-Position, means on the casing independent of the

latching elements cperable to disengage them
from latching relation to permit removal of the
cover, and a slide disposed in the path of move-
ment  of said means and engageable with said
orerating member when in “on” position where-
by said meeus is incperative to disengage said
latching elements until said operating member
is moved to “off” position, said slide being .also
Ppositionable to engage with said operating mem-
ber when in “off” position to prevent movement
thereof to “on” position, and means retained in
position between the latch releasing means and
slide to hold said slide in said second position,

o. A cover interlock for an electrical device in-
cluding a casing and a cover for the casing com-
prising, a resiliently mounted latch in the cas-
ing, a keeper in the cover engageable with the
latch to hold the cover in closed position, and: a
releasing member mounted on the casing adja-
cent the latch and extending through the cover
and positioned for actuation by pressure on its
portion located outside of the cover to force
said latch from engagement with the keeper
whereby the cover may be opened.

6. A cover interlock for an electrical device
including -a casing and a cover for the. casing
and a manually operable switch handle operabie
from the exterior of the cover comprising, a re-
siliently mounted latch in the casing, a keeper
in the cover engageable with the latch to hold
the cover in closed position, and a releasing mem-
ber mounted on the casing adjacent the latch
and extending through the cover and positioned
for actuation by pressure on its portien located
outside of the cover to force said latch from en-
gagement with the keeper whereby the cover
may be opened, and means between the switch
handle and releasing means blocking movement
of the releasing member when the switch han-
dle is in “on” position,

7. A cover interlock for an electrical device
including a casing and a cover for the casing
and a manually operable switch handle operable
from the exterior of the cover comprising, a re-
siliently mounted latch in the casing, a keeper in
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the cover engageable with the latch to hold the
cover in closed position, -and a releasing mem-
ber mounted on the casing adjacent .the latch
and extending through the cover and positioned
for actuation by pressure on its portion located
outside of the cover to force said latch from
engagement with the keeper whereby the cover
‘may be opened, and means between the switch
handle and releasing means blocking movement
of the releasing member when the switch handle
is In “on” position, said means being also posi-
tionable with respect to the switch handle to
prevent movement thereof from “off” to “on”
position so long as the cover is latched on the
casing.

8. A cover interlock for an electrical device in-
cluding a casing, a cover for the casing, and a
manually operable switch handle operable from
the exterior of the cover, comprising elements
on the casing and cover interengageable upon
closing of the cover to latch it on the casing, a
releasing member independent of said elements
mounted on the casing and extending through
the cover operable to disengage said elements and
unlatch the cover, means movably mounted in

said cover between said switch handle and releas-
" ing member effective in one position to prevent
operation of sald releasing member when the
switch handle is in “on” position and in another
position to prevent movement of the switch
handle from “oft” to “on” position, said releasing
means being adapted to receive and support a
padlock in selected positions to prevent removal
of the cover from the casing, in one position the
padlock maintaining said means against move-
ment from its- position in which its prevents
movement of the switch handle from “off” to
“on” position,

9. A cover interlock for an electrical device in-
cluding a casing and a flanged cover for the
casing, comprising a resiliently mounted latch in
the casing adjacent the top of one of the casing
walls, a keeper in the cover on said flange and
engageable by said latch when the cover is
moved into closed position to held it on the cas-
ing, an opening in the cover above said keeper,
a releasing member extending through said open-
ing in the cover and located between the casing
wall and the resiliently mounted latch, said re-
leasing member being movable with said latch
when pressure is exerted against its end extend-
ing through the opening in the cover to disen-
gage the latch and keeper to permit opening of
the cover.

10. A cover interlock for an electrical device
including a casing and a flanged cover for the
casing, comprising a resiliently mounted latch in
the casing adjacent the top of one of the casing
walls, a keeper in the cover on said flange and
engageable by said latch when the cover is moved
into closed position to hold it on the casing, an
opening in the cover above said keeper, a releas-
ing member extending through said opening in
the cover and located between the casing wall
and the resiliently mounted latch, said releasing
member being movable with said latch when
pressure is exerted against its end extending
through the opening in the cover to disengage the
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latch and keeper to permit opening of the cover,a

manually operable switch handle operable
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through the cover, and meahs engaging said
switch handle in its “on” position and blocking
operation of the releasing member until the
switch handle is moved to “off” position.

11. A cover interlock for an electrical device
including a casing and a flanged cover for the
casing, comprising a resiliently mounted latch in
the casing adjacent the top of one of the casing
walls, a keeper in the cover on said flange and
engageable by said latch when the cover is moved
into closed position to hold it on the casing, an
opening in the cover above said keeper, a releas-
ing member extending through said opening in
the cover and located between the casing wall
and the resiliently mounted latch, said releasing
member being movable with said latch when
pressure is exerted against its end extending
through the opening in the cover to disengage
the latch and keeper to permit opening of the
cover, a manually operable switch handle oper-
able through the cover, and a blocking device
slidably mounted in the cover between the re-
leasing member and switch handle arranged to
prevent movement of the releasing member while
the switch handle is in “on” position.

12. A cover interlock for an electrical device
including a casing, a cover for the casing, and a
manually operable switch handle located in an
opening in the cover for oscillating movement, a
latching member on the casing, a keeper on the
cover engageable with the latching member when
the cover is in closed position to hold the cover
in closed position, a releasing member mounted
on the casing in spaced relation to the switch
handle and movable toward the switch handle to
effect disengagement of the latching member and
keeper to permit removal of the cover, a slide
having guided movement in the cover between
the switch handle and the releasing member, said
switch handle having a finger engageable ele-
ment with converging surfaces, one of said sur-~
faces being arranged in a plane common to but
spaced from the plane in which said slide moves
when the switch handle is in ‘“off” position so
that the slide may be moved thereover, and the
other surface-intersecting said planes when the
switch handle is in “on” position to block move-
ment of the slide and releasing member.

13. The structure of claim 12 wherein the re-
leasing member has an operating arm extending
through the cover of the casing provided with an
opening below the slide to receive the shackle of
a padlock to prevent removal of the cover but
permitting operation of the releasing member,
and is provided also with a notch above the
slide whereby the shackle of the padlock may be
engaged in said notch and through said opening
to locate it between the slide and releasing mem-
ber preventing removal of the cover and to main-
tain the switch handle in “off” position by main-
taining said slide over said one surface of the
switch handle blocking oscillation thercof.

14. The structure of claim 12 wherein the re-
leasing member is adapted to receive the shackle
of a padlock in two different positions relative to
the slide, in one of said positions the slide being
freely movable and in the other being held in
locking relation to the switch handle preventing
oscillation thereof.

PAUL M. CHRISTENSEN.
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