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WILLIAM A. WULLE, OF CHICAGO, ILLINOIS, ASSIGNOR TO THE PYLE-NATIONAL
COMPANY, OF CHICAGO, ILLINOIS, A CORPORATION OF NEW JERSEY

SAFETY SWITCH

.Appi_ication filed January 10, 1931. Serial No. 507,812. »

My invention relates to improvements in
safety electrical switches and has for one
“object to provide a combined switch and ter-
minal plug with housing wherein the termi-

5 nal plug cannot be inserted unless the switch
is open and wherein the plug cannot be with-
drawn when the switch 1s closed and further
to provide a cover for the switch box which
unless specially manipulated for the purpose

11 of adjustment and the like protects the switch
and the switch operator by making it nor-
mally impossible to open the cover when the
switeh is closed and to close the switch when
the cover is open. Other objects of my in-

15 vention will appear from time to time in the
specification. C

My ‘invention is illustrated more or less
diagrammatically in the accompanying
drawings, wherein—

95 Figure 1 is a plan view showing the cover
open with the switch for the purposes of il-
lustration closed ;

Figure 2 is a side elevation showing the
cover closed;. :

o5 Tigare 8 is a longitudinal section;

Figure 4 is a detailed fragmental longi-

tudinal section showing the switch in the.

closed position;
Figure 5 is a similar detail showing the
20 gwitch in the open position;

Figure 6 is a fragmental section through
the terminal plug socket and associated parts
in the position assumed when the plug is
not present; ‘

5 TFigure 7 is a similar view showing the
plug in position the switch being open;

Figure 8 is a similar view with the plug
itselt in section the switch being closed.

A is a switch box. It has a bottom A* and

o gide walls A? integral therewith. Ears A®
are provided whereby the box may be mount-
ed on any suitable support. Lugs A* sup-
port hinge pins A® and lugs A® on the cover
A7, Locking lugs A% support pivot pins A°

45 and thumb screw locking links A™ upon

which are threaded thumb screws A to
engage lugs A to seat the cover on the
box. Aisa spring hasp on the cover adapt-
ed to engage an eye A** so that the box may
50 for additional security be padlocked in the
closed position. The spring hasp A is
loosely socketed in the pocket A being as-
sociated with a pivot pin A*® and an adjust-
able screw A!? which may be positioned to
55 control the tension of the spring hasp.

o

BN

‘mounted in the snap cam C.

B is an insulating switch panel mounted
in the bottom of the box Al This switch
panel carries fuses B* in spring clips B2 B?
B* are flexible spring fingers mounted on the
switch block B each finger B* being electri- 60
cally connected to one of the spring clips
B2, each finger B® being in electric relation
with a conductor B® which passes out of the
box through the gap B® and conduit B
B¢ B® are switch blades, each blade being 65
pivoted at one end on the spring fingers B*
adapted to be forced between the spring fin-
gers B® by means of an ‘insulating block B®
which carries the two blades B® and a link

“pivoted on a yoke B on the block at one 70

end and on the switch crank bar B at the
other end.

The switch crank bar B! is mounted at one
end in the bearing sleeve C in the wall of
the housing and at the other end is rigidly 75
This snap
cam has an ear C? upon which is pivoted a
socket CP carrying a spring pin or phmger
C*.  The pin C* slides in the trunnioned
block C° oscillatably mounted in a bracket
C¢ on the wall of the housing. €7 is a spring
encircling the pin compressed between the
sleeve C* and the block C° so that when the
parts are in the position shown in Figure
4 with the switch closed the spring tends to 85
keep the switch closed. When the parts ave
in the position shown in Figure 5 with the
switch open the spring tends to keep the
switch open, the two positions being at op-
posed sides of the center line of movement 99
from open to closed position or vice versa.

D is the control lever.. It has a handle
Dt Tt is rotatably mounted in the wall of
the switch box and its movement is limited
by the lugs D? D®.  The lug D? is apertured 93
as at D* In register with an aperture D°® in
the lug D on the handle so that the switch
may be locked in the open position by pad-
lock or the like. The crank arm B* is rig-
idly mounted in the member C* which mem- 120
ber is rotatably mounted on the crank ex-
tension where 1t projects inwardly through
the wall of the housing. D7 is a driving
lug rigidly connected to the crank D and
having a tooth DS overlying the member C* 105
which member is reduced in diameter as at
D?, the reduced portion terminating in driv-

80

-ing abutments D D* go that the cam memn-

ber Ct may have a limited movement with

relation to the lever D. This arrangement 110
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permits one or other of the driving abut-
ments D™ D* to be engaged by the member
D7 as the lever D is rotated to compress the

- spring C” until the member C? is in line with

the pin C*. Further movement permits the
spring C7 to snap the cam member C* ahead
to give the characteristic sudden opening or
closing of the switch.

Mounted for rotation with lever D is the
locking cam. E. This locking cam E has a
cylindrical locking face E* terminating in a
release pocket K2  E® is a lock lever pivoted
on the inside of the housing and associated
with a spring E* tending to rotate that lever
in a clockwise direction as shown in Figures
4 and 5. - This lever has a cam engaging tail
E?® which tail may engage the locking face
E* of the cam E when the switch lever is in
the closed position or which when the switch
lever is in the open position as shown Fig-
ure 5 drops into the pocket B2 to lock the
switch lever or arm in the open position.
The cover A7 has a pocket E¢'in which the
lever X2 may operate and this lever termi-
nates in a latch hook E7 to overlie the latch
pin Ii% in the cover. In the position shown
m Figure 4 then when the switch is closed,
the latch is locked and the cover cannot be
opened. In the position shown in Figure 5,
the latch is open and the cover can be closed
or opened. It will be noted that the cover
is never in the position shown in Figure 5
without the latch being thrown into substan-
tially the position shown in Figure 4. This
is done by the lug E° on the edge of the cover
engaging the hook E*° which engagement re-
sults in causing the latch to move in counter-
clockwise direction into hooking engagement
with the pin E® to lock the cover and at the
same time causing the latch tail E°® to move
out of engagement with the pocket E? and
permit the cam E to rotate. For purposes
of illustration in Figure 5, the cover is shown
in place but it will be noted that the lug E? is
removed to permit the latch hook E* to come
up as the lock lever E2 is moved in clock-
wise direction about its pivot.

The above arrangement takes care of the
situation where it is necessary to have the
cover locked in place before the switch is
closed. Of course, the operator may ma-
nipulate this latch by hand so as to free the
cam F and permit the switch to be closed as
may be cone by the electrician when he is
testing circuits but ordinarily this movement
takes place and the switch can be closed only
when the cover is down and after the cover
is down and the switch is closed, the cover
cannot be opened by anyone without first
opening the switch.

Pivoted to the cam member E! is a con-
necting rod F which is caused to reciprocate
by the rotation of the switch handle. This
connecting rod F extends to the end of the
housing where it terminates in a yoke Ft

1,917,567

whiel is threaded onto the connecting rod
and provided with a lock nut F2. This yoke
F* is provided with a longitudinal slot F3
engaging a pin F* on one of the arms of the
three arm lever F° which lever is pivoted
on the pin F* in the socket housing ¥7. As
will hereinafter appear a connection is es-
tablished between the hand operated switch
and the terminal socket through the medium
of this connecting rod whereby locking
means are controlled to prevent the insertion
of a plug in the terminal socket when the
switch is closed and to prevent the withdraw-
al of the plug if a plug is there unless the
switch is open. In other words, there is a
combined safety interlock to make it impos-
sible to insert or withdraw a terminal plug
unless the circuit is open.

The socket housing F7 is attached to the end
of the main housing or box A and contains
an insulated terminal base G. Conductors G*
G* lead from the fuses B! B* to spring termi-
nal fingers G* in the boss G* which extend for-
wardly from this insulated socket ( on one
side thereof and eccentric to the same. (G* is
a cover pivoted on the housing F* adapted to
close the opening in register with the base G
and provided with a spring G** to cause such
closing when the plug is not present. The
housing F7 is generally circular adjacent the
base G but has a relatively flat extension at
one side as shown in Figure 2 to enclose the
interlock mechanism. G® is a terminal plug.
It contains an insulating block G¢ having a
socket, as indicated to enclose the projection
G®. In this socket are two terminal blades
G" adapted to engage the spring terminal
jaws G Since this socket and the member
G* are not circular and are disposed eccen-
trically to the plug and base, engagement can
take place only when they are in line and the
two members are held against angular move-
ment and compelled to be in a predetermined
angular relation before they are engaged.
Conductors G* terminate in the spring fingers
G’ to provide electric connection th rough the
wires %, fingers or jaws G, fingers G2, wires
(i to the two poles of the knife blade of the
knife switch.

‘The terminal plug G° is apertured as at H. 11

One arm of the three way lever F5 carries a
latch pin H*. When the plug is inserted, the
aperture H is in such position that the latch
pin H' may enter it and prevent withdrawal
of the plug. This entrance takes place only
when the connecting rod F is thrust forward
from the position shown in Figure 7 to the
position shown in Figure 8. When this oe-
curs, the spring H* contracts, throwing the

lock pin into engagement with the hole I in i°

the switch plug G° and holding it in position
to lock the plug in place. When the switch
is opened the.connecting rod F is moved
away from the lever F° into the position
shown in Figures 6 and 7 rotating the lever
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T’ in a counter clockwise direction, exerting
a tension on the sprind H? and disengaging
the latch pin and the plug. Under these
circimstances the plug may be withdrawn
H? is a yoke pivoted m the housing F". Tt
supports one end of the spring H?, the other
end being supported by one of the avms of the
three way lever ¥°, "This yoke has an engage-
ment pad or part H* which extends down into
the path of the ter mmal plug. When the plucr
is withdrawn, this yoke under the influence
of the spring 2 is held in an inclined pus1—
tion as shown in Fi 1gure 8. When the plug
is 1nserded it engages this pad and rotates
the Vonu ina cloc"‘vmg direction as shown in
Figure 7. This rotation causes the cam H°
on the yoke to move-out of line with the end
of the yoke F*. Tt will be noted that in Fig-
ure 6 the eam is engaged by the yoke and the
connecting rod I can not be moved forward,
thus the switch is held against operation by
this yoke and cam engagement until the plug
has been inserted to dlsenh age this lock. Of
course, the operator might Teach in by lifting
up the cover of the *)hlo housing and push
the yoke to one side with his ﬁnﬂu' or some
instrument, if it were necessary to be able to
operate the switch. But under ordinary eir-
cumstances this insures that switch is
locked in the open position and cannot be
closed until a plug has been inserted and
after the plug has Theen inserted the switch
may be operated but if closed locks the plug
against withdrawal.

The wires G° G aro safety wires. G0 ex-
tends from a binding post on the “ousj ng to
a terminal socket Just like the socket for the
wire G*. The wire G connects to a socke
in the plug just like the sockets for the wires
G®. When the plug is inserted a cireait is
closed between the wires G (. The wire
(* is grounded as indic 1tm on the handle
G, Tt alto extends doy W *L] ough the con-
duit parallel with the wire (& *and is grounded
on the machine or apparatus controlled or
furnished with power from the box, the idea
being that this ground wire bx cals both the
switch box, the phw handle and the machine
or appar atus sup phed with current by the ex-
tension cord in the event of short circuit.
It sometimes happens that a motor mounted
on a wheeled truck will have a shert, in which
case the operator standing on a steel foor
touching the motor will get a shock. This

safety wire protects all the a apwu atus against
this anJ if there 1g a shovt, there will be a
veturn civcuit of lower resistance than the
body of the operator and he will be safe.

I claim:

1. A switch mechanism including in com-
bination, a housing, a movable switch mem-
ber in said housing, a cover for said housing,
a crank for actuating said switch member, a
cam disc immovably fastened to said erank,
said disc having a gap in its cam surface, a

the

3

tooth lying within said crap and movable
within said gap velatively fo said disc, an
operating lever carrying said tooth for in-
itiating movement of said disc, a spring con-
nected to said disc for completing movement
thereof with snap action, a rod pivoted to said
disc and carrying said sprmg, a bearing for
said rod with respect to which said rod is
movable, said rod, spring and disc constituat-
ing a toggic mechanism for moving said
crank to actuate said switch after the Initial
movemm1L thereof by said lever and cam disc.
2. A plug lock for a switch mechanism in-
cludmo in comblnatlon, a bell crank, a stud
thereon, the switch mechanism having a plug
1eﬂew1nw socket, a plug insertable in said
socket, said Oluo and socket having register-
ng apelmu es for receiving said stud, a mova-
ble switch member, means for moving said
switch member to closed position, means oper-
able by said last-mentioned means for actuat-
ing sa1d bell crank to move said stud into said
registering apertures of the socket and plug,
a yokv havlno a part lying in the path of the
plug and hdvmg an abutment nermally posi-
t;onad to prevent movement of said bell crank
by said last mentioned means to engage said
sbud with the socket aperture in the absence
of the plug, the application of the plug to said
sucliet engaging said yoke part and moving
said abntment out of abutting relation with
Leql)ect to the bell crank, the normal position
of the yoke abutment with respect to the hell
erank actuating means preventing the clos-
ing ‘of the switch member when the plug is
nbsent. :

A switch mechanism including in com-
bmatum a housing, a plug receiving socket
forming a part of said housing, a pluv ingert-

able in said socket, said socket and plug hav-
ing registering apertures, a switch mecha-
nism within said housing, a plug locking
mechanism including a stud, means for ac-
tuating said switch mechanism, means op-
erable by gaid Iast-mentioned means for ac-
tuating the plug locking mechanism to move
the stud into said apertures when said switch
mechanism is actuated to close the switch,

a yoke having a pa art lying in the path of said

plug and having an abutment engageable
ao ainst the plug 100kmo‘ mechanism for pre-
venting actuation of the switch mechanism
and plug locking mechanism in the absence
of the plug, the insertion of a plug in said
socket engaging said voke part and moving
said abutment away from the plug locking
mechanism, actuation of the switch mecha-
nism then being effective te close the switch
and lock the Uluo by engagement of said stud
with the 1eoqster1no ftpertures in the plug
‘md socket,.

4. A switch mechqmqm including in com-
bination, a housing, a p]ng recelving socket as
a part of said housing, a switch mechanism
within said housing, means for actuating said
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switch mechanism, said socket having an

‘opening thevein, a bell crank dlsposed ad]m-

cent said socket and having a stud thereon
for entering said opening, connections be-
tween said switch actnating mechanism and
said bell crank for moving said stud into said
opening when said switch actuating mecha-
nism is moved in a dirvection to close the
switch, and an abutment engageable against
the bell erank actuating mechanism for pre-
venting movement thercof in the absence of a
plug, the abutment sorving to prevent actua-
tion of the switch closing mechanism when
in abutting relation with respect to the bell

ml\ utaatmo mechanism.

5. An electric switeh appamtns including
in comb‘nmtmn. a housing, a throw switch
within said housing, a socket carried by said
housing, a plug insertable in said socket, a
cover for said housing, means for operating
said switch, means actuated by the closing
of the cover for locking the cover in close ¥
position, said last- mentioned means being

maintained in locking engagement with the
cover by engagement of said ‘switch actuatin [
means therewmh, means for locking a plug
in said socket, said locking means buno op-
erable by the Switch a retuating means, and an
abutment for preventing actuation of the
switch actuating means to move the switch in
cloged position and the plug locking means
to locking position in the absence of a plug.

6. In a device of the class described, in
combination, a casing having switch mecha-
nism therein, said switch mechanism includ-
ing a member movable to open and close the
switch, a plug socket on said casing having
an aperture in its wall, a bell crank carrying
a projection for entering said aperture under
certain conditions, means for moving said
movable switch member to closed position,
connections between said  last-mentioned
means and said hell crank for moving said
projection into the socket aperture when said
movable switch member is moved in a direc-
tion to close the switch, and a stop member
having a part lying in the socket in the path
of the plug and engaging said bell crank for
preventing movement of it and the movable
switeh member to switch closing relation in
the absence of a plug in said qocLet the inser-
tion of a plug in said socket enmwmg said
stop member part and moving said stop mem-
ber out of stopping on(rmﬁement with the bell

rank and its conneeted part°.

7. A switch mechanism inclading a hous-
ing, a removable cover for said housing, said
switeh mechanism inciuding a movable mem-
ber for closing and opening cirenit relation
through said switeh mechanism, a socket car-
ried bV smd housing, a p]no insertable in said

1,917,567

socket, means for actuating said movable
switch member, a pawl pivoted ingide said
housing for hookuw engagement with the
cover, said pawl and cover having cooperat-
ing partg for moving said pawi into hooking
el‘gqgement with the (‘0\/“1’ as the cover is
closed, means carried by the switch actuating
means for maintaining said pawl and cover
in hooked engagement as long as said mov-
able switch member is in closed position, said
socket and plug having registering apertures,
a bell erank carryving a projection for enter-
ing said registering apertures, connections
between said bell erank and said switch op-
erating mechanism for moving said projec-
tion into the apertures in said socket and plug
as said sw1tch member is moved to closed po-
sitlon, a yoke having a part lying in the path
of said plag, said Vol\e being effective to pre-
vent closing of the gwitch mechanism in the
absence of 2 plug, the insertion of a plug en-
gaging said part to move said yoke out of
xmsmon otherwise preventing actuation of
the switeh closing mechanisn,

8. A switch mechanism including a hous-
ing, a removable cover for said housing, said
switch mechanism including a movable mem-
ber for closing and opening eiveuit relation
through said switch mechanism, a socket car-
ried ])V said housing, a plug insertable in said
socket, means for actuating said movable
switch member, a pawl plvotcd inside said
housing for hooking engagement with the
cover, said pawl and cover having cooperating
parts for moving said pawl into hooking en-
gagement with the cover as the cover is ¢ losed,
means carried by the switch actuating means
for maintaining said pawl and cover in
hooked engagement as long as said movable
switch member is in closed position, said
socket and plug having registering apertures,

a bell erank cairying a projection for
entering sald registering apertures, con-

nections between said bell crank and said
switch operating mechanism for moving said
projcction into the apertures in said socket
and plug as said switch member is moved to
closed p()s.ltlo.], and o stop member having
a part lying in the path of movement of the
plug in its application to said socket, said stop
in the absence of a plug engaging the con-
nections between the swit-h aetuating means
and the bell crank for preventing movement
of said parts to close sni(] switch and lock
the cover, said stop being moved from en-
gagement with said parts by a plug when the
latter is inserted in said socket,

Signed at Chicago, county of (/001\ and
State of T1i moig, this sth d: ay of January
1931.

WILLTAM A. WULLE.
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