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Lo el whom it may concern:

Be it known that I, Joux Earon, a sub-
ject of the King of Great Britain, residing
at Schenectad{, in the county of Schenec-
tady, State of New York, have invented cer-
tain new and useful Improvements in Elec-
tric Switches, of which the following is a
specification. .

My invention relates to electric switches
and has for its object the provision of im-
proved means whereby the switch may be
operated in a safe, reliable and efficient
manner. :

In one of its aspects my invention re-
lutes to improvements in the operating mech-
anism of electromagnetic switches whereby
provision is made for quick opening and
quick positive closing of the electromagnetic
switeh in response to movement of manu-
ally operated means. Although not neces-
sarily limited to such use, my invention has
a particular application as a safety first type
of enclosed switch. A manually operated
switch in the coil circuit of the electromag-
net is provided, and when used as a safety
first type of enclosed switch locking mecha-
nism coacts with the electro-magnetic switch,
the coil circuit switch and the door of a cas-
ing for the switches whereby the door may
not be unlocked  without opening the
switches. My invention also embodies a no-
voltage release feature, whereby upon the
failure of voltage the switches being resil-
iently connected will open. The electro-
magnetic switch does not close automatically
since the coll switch is open and will remain
open until closed manually. By this ar-
rangement when my invention is used as a
safety first type of enclosed switch the
switches may be inspected and fuses re-
moved with safety since the switches are
open when the door 1s open, and at the
it provides 'a’ reliable ' no-
voltage release. But at all times, it is nec-
essary first to operate the locking mecha-
nism, which opens said switches, before the
door may be opened. While on a failure of
voltage, both of the switches are opened, the
door 1s not unlocked, which feature makes
it doubly sure that the switches are open
when the door 1s open.

Other ebjects and pnrpases of my inven-
tron wiil appear in the course of the follow-

ing specification, in which I have shown my
invention embodied in concrete form . for
purposes of illustration.

In the accompanying drawing illustrat-
ing my invention, I'ig. 1 is a top view of my
switch with the enclosing casing partly
broken away, Fig. 2 is a part vertical sec-
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tion of Iig. 1 taken on the line 2—2 looking
in the direction of the arrow 2. Fig.81isa . -

vertical section of Fig. 1 in which the door
is shown in locked or closed position, Fig. 4
1s & view similar to:Fig. 3 with the door
shown unlocked, Fig. 5.1s-a detail: of Fig. 1
taken-on line 5—5 looking in the direction
of the arrow, and Fig. 6 is a diagram of the
circuits. - c K
Referring to the drawings, 1 is a casi
provided with a door 2-hinged at:3.". A base
4 1s secured within the casing, on which is
mounted an electromagnet 5-and stationary
contacts 62,.6*-and 6% of a switch 6. The ar-
mature 7 of said electromagnet is mounted
on a rotatable shaft 8 which supports mov-
able contact members 6%, 62 and 6' of the
switch 6. Thus far I have described the
susual’ type of: electromagnetic switch; com-
prising the electromagnet 5 and the switch:
6, the operation of which is readily under-
stood. Switch 6 should be mounted in an
upright position to ensure proper operation

of the same. -~ On said base 4 are also mount-

ed on-flexible supports the stationary: con-
tacts 9* and 9* of a switch 9 in the cirenit
of the electromagnet 5." 25 are fuses: of the
usual type-in the circuit. ,

An operating member or handlé 10, out-
side of the casing 1, is rigidly secured to the
shaft 11 which 1s rotatably mounted in the
side 10* of the casing, and projects into the
casing as shown in Fig. 1. Secured to the
end of the shaft 11 within the casing 1, is a
member 12 which forms a part of the locking
mechanism to be hereinafter déscribed. Se-:
cured to the member 12 is a bar 13, made
of insnlating material, which supports the
movable contacts 9° and 9 of the switch 9.
A lever 14, rigidly secured to the shaft 8 is
resilientlv connected to the member 13 in
any snitable manner, as by a spring 15,
The relative position of shaft § with respect
to bar 13 is such that switch 9 will be closed
while the contacts of switch 6 are still some
distunce npart. Therefore the operation of
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the handle 10 will open and close the
cwitches 9 and 6. When the handle 10 1s
moved from closed toward open circuit po-
cition the spring 15 will be distorted by rea-
con of the fact that shaft 8 is held with con-
siderable force against rotation by coil 3.
‘Chis will permit switch 9 to be opened thus
opening the circuit to coil 3, spring 13 then
forcing switch 6 to open with a quick action.
In cuse switch ¢ should stick, it will be
mechanically opened upon further move-
ment of the handle by the torque transmitted
to shaft § by spring 15. Movement of the
handle to closed circuit position will close
switch 9 uhead of switch G thus energizing
coil & so that switch 6 closes with quick
action, the switches being held in closed po-
sition by coil 5. When the coil circuit 1s
closed the speed of closing of switch 6 is
taken out of the hands of the operator there-
by malking it practically impossible to pre-
vent the switch from wiping homne when it
has once started to- close. Tt the handle is
held by the operator in a position. to just
close the.coil circuit, switch 6 will move past
the handle to closed position. Freezing or
burning of the contacts due to light pres-
sure is -thereby prevented. As shown in
Fig: 3 stationary contacts 9* and 9 will nor-
mally be depressed when switch 6 is closed,
which will cause quick opening of switch 6
when ithe no-voltage release acts.

By: thus operatively connecting the coil
switch 9 and the electromagnetic switch 6. a
special no-voltage velease is acquired. On
a failure of voltage, the electromagmet 5 will
become deenergized, and the armature 7 will
osition in:a.well understood

armatore 7 rotates the shaft 8, thereby open-
ing: the  switches 6. and 9. The switch 6
cannot be closed sutomatically since the coil
switch 9-is open. Before the switch 6 may
again be ¢losed the switch 9 must be closed
through the operation of the handle 10. Al
thongh the movement of the armature 7 has
opened the switches 6 and 9, and to some
axtent moved the locking mechanism, it las
not moved said mechanism sufficiently to
anlock the door. For this reason also. the
<haft 8 has been resiliently connected to the
member 13, as desciibed, to permit a slight
further movement of the handle 10 to fully
operate - the locking mechunisin, after the
The movement of the
handle 10 is Jimited by means of a noteh 16
on said handle and a stop 17 secuved to the
easing 1-projecting in the path of rotation
of the handle swithin saiid notch, as shown in
e 2,

The lockine mechanism hereia consists of
the member 12 and a member 18 which s
secrired to the doov 2 of the easime. From
Fioa, 3 oand bt will be observed that the
member 12 s provided with o corvedd ot
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or openihg 19 and that the edge 20 thereol
i< curved in design. It will also be seen that
the upper portion of the member 18 is bent
over forming » projection 21 which rests
upon the edge 20 of the member 12. There-
fore, when the several parts are as shown n
Fig. 3, in which the door 2 is closed, and the
switches 9 and 6 are in closed position, the
door is locked by reason of the projection 21
engaging the edge 20 of the member 12.
The edge 20 of the miember 12 is curved to
correspond to the arc of a circle with shaft
% as its center and a radius from said center
to the projection 21, when the door is in
closed position. Therefore, the handle 10
may be operated in a downward direction,
until its movement is interrupted by the
stop 17, at which point the member 12 is
in the position shown in Fig. 4. Here 1t
will be observed that the slot 19 corresponds
to the arc described by the projection 21 in
its path of rotation by the opening and clos-
ing of the door 2. The movement of
the member 12 before reaching the position
sheown has opened the switches 9 and 6.
These switches dre in the same position they
assume on a failure of voltage although the
door is yet locked, Therefore, the resilient
connection 15 has been provided also to per-
mit the further movement of the member 12
to the position shown in Fig. 4. This makes
it necessary always to operate, the handle 10,
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which epens the switches before the door -

may be opéned. In this position the door 2
may be opened, since the projection 21 is
free to move in, the slot 19. When the
siitches 9 and 6.are open, and member 12
has been moved by bhandle:10:to the position
shown in Fig. 4, the door:2 and meml ers 18
and 21 may be moved to the open position
shown in dotted lines in Fig. 4., In the list
mentioned position it will be seen from the
Arawings that the member 12 is locked in
the position shown, in which case the switches
9 and 6 are open, so long as the door 2 is
open, and that the member 12 cannot_be re-
stored to the .position shown in Tig. 3, in
which cnse the switches.9 and 6 are closed,
until the door. 2 is closed and the parts as-
sume the position shown i Fig. 4.

Fig. 6 is a diagram of the cifcuits in which
the handle 10 is shown in the position it as-
sumes when the door is urilocked. Tt will be
observed that when the handle 10 is in this
position, the coil switch 9 is open, which de-

100

105

110

115

120

energizes the electromagnet 5, permitting

the armature 7 to drop, back and rotate the
shaft 8, thus opening switch 6. The open-
ing of the switeh, 6, however, is doubly as-
sured by reasonpaf- the resilient connection
between the handle 10 and shaft 8. By clos-
ing the switch 9, which also operates the
locking mechanism to lock the door closed.
the electromagnet 5 is energized and the
switeh 6 closed. The no-voltage feature in
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this : device -.and the - lockin
which is not shown :in this
been fully described-hereinbefore.

While I have described my invention as
embodied in concrete form and as operating
in<a specific manner in.accordance with the

mechanism,

provisions of the .patent statutes, it should.

be understood that I do not:limit my inven-
tion thereto, - since :-various . modifications
thereof will suggest.. themselves : to...those

skilled in the-art without departing from the.

spirit of my invention the scope.of which is
set:forth: in.the. annexed claims. )
- What I ¢laim as new-and:desire to secure

by:Letters Patent of the United States, is:—.

.-1.:The combination with an electromag-
netie switch.of a:;manually operated. auxil-

iary switch in the coil circuit-of: the:electro-.
. magnetic .switch -and s resilient; connection.

between said $witéhes whereby, the. auxiliary.

switch :is:independently snannally joperated.
to openthe icoll:cirenit;avheréupon; the elec::
tro-magnetic switch iis.opened with. a quick:

action by said resilient. connection.: . .. i

2., Thercombination: with :an electromag-
netie;switch:ofi'a;manually operated auxil-
iary switchi inithe coil circuit -of the electro-
magnetic switch;dnd a.resilient: connection

between. thesaid.. switches'-whereby the:

switches are jointly manually operated until
the ‘auxiliaty iswitch has closed the coil cir-
cuit of the electromagnetic switch, where-
upon the electromagnetic switch is electro-
magnetically closed.

3. The combination with an electromag-
netic switch of a manually operated auxil-
iary switch in the coil circuit of the electro-
magnetic switch, and a resilient connection
between the said switches whereby the
switches are jointly manually operated until
the auxiliary switch has closed the coil cir-
cuit of the electromagnetic switch, where-
upon the electromagnetic switch is electro-
magnetically closed, and the auxiliary switch
is independently manually operated to open
the coil circuit, whereupon the electromag-
netic switch is opened with a quick action
by said resilient connectioh.

4. The combination with a casing of a
main switch in said casing, an electromagnet
in said casing having an armature, a shaft
carrving the movable contacts of siid main
switch attached to said armature, an auxil-
iary switch in the coil circuit of the electro-
magnet within said. casing having an oper-
ating handle without the casing, and a re-
silient connection between the operating
handle and said shaft whereby the movable
contacts of the main switch and auxiliary
switch are jointly operated by the operatin
handle until the auxiliary switch has closeg
the circuit of said electromagnet, whereupon
the main switch is closed electromagnetically
bv movement of said armature, and the aux-
iliary switch 1s operated independently by

iagram, have

g

the operating handle to open the coil circuit,
whereupon &Ae main switch is opened with a
quick action by said resilient connection.

. 5. The combination with a casing pro-
vided with a-door, of 2 normally open elec-
tromagnetic switch within the casing, a
switch .in.the coil circuit of: the. electro-
magnetie.switch within the .casing having
an: operating handle on the outside of the
casing, and a locking mechanisin opersted
responsively to the movements of sald elec-
tromagnetic switch and the handle whereby
the:-door ;cannot be opened unless the
switches are opened. - ’ _
3.6.The: combination with :a casing  pro-

vided .with :a door of 2 normally-open elec-:

tromagnetic,:switch- within . the :casing, a
manually- operated.switch in the coil circuit
of the-eléctromagnetic switch:having &n .op-
erating handle on the outside of the casing,
and:a:locking mechanism.operated- by:said

handle:!forrdocking : the: door in -closed:posi-.

tiob ~whenthe:.coil switch is-closed .and
permnitting - the-unlocking of: the:door after
the coil-switch is openea

-7z:The .combination with:a casing- pro-
vided swith a door; 0f a normally:open elec-
tromagnebic 'switch - within:i the - casing,: a

switch. in 1the : coil - circuit: of the electro-:

magnetic- switch, an operating. handle -out-
side:vof:, the easing, means .connecting the
two switches for operating said switches re-
sponsively to the movement of said handle
and 2 locking mechanism operated by said
handle for locking the door in closed posi-
tion when said switches are closed and per-
mitting the unlocking of the door after
the said switches are opened.

8. The combination with a casing pro-
vided with a door, of a normally open elec-
tromagnetic switch within the casing, a
switch in the coil circuit of the electro-
nuignetic switch having an operating handle
on the outside of the casing, means connect-
ing the two switches whereby, upon the
failure of voltage, sald switches will be
opened by the dropping of the armature of
the magnet to open position and remain
open until the coil circuit is closed by said
operating handle, and a locking mechanism
operated by said handle for locking the door

in closed position when the switches are

closed and permitting the unlocking of the
door after the switches are opened.

9. The combination with a casing pro-
vided with a door having a projection, of
a normally open electromagnetic switch, a
switch in the eoil cirenit of the electromag-
netic switch having an operating handle
outside the casing, and a locking member
operated responsively to the movements of
said switches, disposed so as to arrest the
movement of said projection so as to lock
the door closed when the switches are closed,
and provided with a slot in which said
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14 The combination with a casing pro-
vided with a door, of a normally open elec-
tromagnetic switch within the casing, a
switeh in the coil circuit of - the electro-
magnetic switch, an operating handle there-
{or on the outside of the casing, mechanism
for locking the door responsively to the
clasing of the said switches by said operat-
ing handle, means connecting the two
cwitelies, the handle and the Iociing mecha-
sism whereby. upon a failure of voltage,
eaid switches will be opened and the handle
moved by the dropping of the armature of
the mugnet to open position, and after the
switches are thus opencd a further: move-
ment of the handle unlocks the door.

11. The combination with a casing pro-
vided with a door,-of 'a normally open
switch within the casing, an operating
Landle therefor outside the casing, locking
inechanism comprising a member providecoi
sith « slot, the said member and switch
operated responsively to the movement of
the handle, a projection on the door engag-
ing the member to lock the door closed both
when the switch is closed and when it is
opened, and a resilient connection between
the switch and the handle whereby a fur-
ther movement of the handle in the opening

nrejection mzy move to permit the opcnin(f,r

1,413,397

Jdivection after the switch is.in 1ts normal
epen  pesition  permits the projection to

inove in the slots in said member so that

the door may be opened.

12. The cembination with a-casing pro-
vided. with a door, of a normully open elec-
tromagnetic switch, a normally openswitch
in the coil- circuit of the electromagnetic
switch, -and operating handle for said
switches outside the casing, locking mecha-
nism comprising a member provided -with
2 slot, said ‘member and said switches oper-
ated responsively to the movement of the
handle, 'and ~the armature of the elecfro-
magnet, 2 projection on the door en; aging
the member to lock the-deor. clos - bath
when tlie switches are:closed and when they
are fntheir normalty open -position; & resili-
ent connection: between the electromragnetic:
switdy und ‘the handle whereby a further
movement of the handle in the opening -di-
rection ‘after the electromagnetic switch is
in its normal open: position in response to
either a failure of voltage or by the opera-
tion ‘of said handle, the projection is per-
mitted to move in-the slot in said member
0. that the door may be opened.

In witness  whereof, I have hereunto'set
my hand-this 23rd day of August, 1919.

JOHN EATON.
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