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fo all thon if may concern: 
Be it known that I, JoHN EATON, a Sub 

ject of the King of Great Britain, residing 
at Schenectady, 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 in 
proved means whereby the switch may be 
operated in a safe, reliable and efficient 

In one of its aspects my invention re 
lates to improvements in the operating mech 
anism of electromagnetic switches whereby 
provision is made for quick opening and 
quick positive closing of the electromagnetic 
switch 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 coil 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 is open, and at the 
same time it provides a reliable no 

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 is not unlocked, which feature makes 
it doubly sure that the switches are open 
when the door is open. 
Other objects and pirposes of ny inven 

tion will Lippear in the course of the foll () (v- 

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, Fig. 1 is a top view of my 
switch with the enclosing casing partly 
broken away, Fig. 2 is a part vertical sec 
tion of Fig. 1 taken on the line 2-2 looking 
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in the direction of the arrow 2. Fig. 3 is a 
vertical section of Fig. 1 in which the door 
is shown in locked or closed position, Fig. 4 
is a view similar to Fig. 3, with the door 
shown unlocked, Fig. 5 is 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. . . . 

Referring to the drawings, 1 is a casi 
provided with a door 2.hinged at 3. . A base 
4 is secured within the casing, on which is 
mounted an electromagnet 5 and stationary 
contacts 6,6 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, 6e and 6 of the 
switch 6. Thus far I have described the 
usual 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 circuit 
of the electromagnet 5.25 are fuses of the 
usual type in the circuit. 
An operating member or handle 10, out 

side of the casing 1, is rigidly secured to the 
shaft 11 which is 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 described. Se 
cured to the member 12 is a bar 13, made 
of insulating material, which supp 
movable contacts 9 and 9 of the switch 9. 
A lever 14, rigidly secured to the shaft 8 is 
resiliently connected to the member 13 in 
any sin itable manner, as by a spring 15. 
The relative position of shaft 8 with respect 
to bar 13 is such that switch 9 will be closed 
while the contacts of switch 6 are still some 
listince apart. Therefore the operation of 

65 

ling 70 

75 

80 

85 

90 

95 

orts the 

OO 

05 



0. 

5 

20 

30 

35 

2. 

the handle 10 will open and close the 
switches 9 and 6. When the handle 10 is 
moved from closed toward open circuit po 
sition the spring 15 will be distorted by tea 
son of the fact that shaft 8 is held with con 
siderable force against rotation by coil 5. 
"This will permit switch 9 to be opened thus 
opening the circuit to coil 5, spring 15 then 
forcing switch 6 to open with a quick action. 
in case switch 6 should stick, it will be mechanically opened upon further move 
ment of the handle by the torque transmitted 
to shaft 8 by spring 15. Movement of the 
handle to closed circuit position will close 
switch 9 ahead of switch 6 thus energizing 
coil 5 so that switch 6 closes with quick 
action, the switches being held in closed po 
sition by coil 3. When the coil circuit is 
closed the speed of closing of switch 6 is 
taken out of the hands of the operator there 
by making it practically impossible to pre 
vent the switch from wiping hone when it 
has once started to close. if 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 
nially be depressed when switch 6 is closed, 
which will cause quick opening of switch G 
when the no-voltage release acts. 
By: thus operatively connecting the coil 

switch 9 and the electromagnetic switch 6, a 
special no-voltage release is acquired. On 
a failure of voltage, the electromagnet 5 will 
become deemergized, and the armature 7 will 
drop to open position in; a. well understood 

40 

45 

50 

manner. In-dropping to open position, the 
arinature 7 rotates the shaft 8, thereby open 
ing: the switches (3, and 9. The switch 6 
cannot be closed automatically since the coil 
switch9 is open. Before the switch 6 may 
again he closed the switch 9 must be closed 
through the operation of the handle 10. Al 
thangh the movement of the armat are 7 has 
opened the switches 6 and 9, and to some 
extent moved the locking inechanism, it las 
not moved said mechanism sufficiently to 
inlock the door. For this reason also, the 
shaft 8 has been resiliently connected to the 
member 13, as desciibed, to permit a slight 
further movement of the handle 10 to filly 
herate - the locking mechanisin, after the 

switches are open. The movement of the 
h: nolle () is inited by means of a notch 16 
on said handle and a stop 17 secured to the 
cit sing rojecting in the path of rotation 
ff the handle within said notch, as shown in 
lig. 2. 
The locking mechanism herein consists of 

tle me inlei 2 and a memler IS which is 
sect red to the ?l or 2 of the casir. it in 
firs. " : in it will be olyst yet t t the 
in ic till:ei 2 is is title will ( ) ed it 

1,413,397 

or opening 19 and that the edge 20 thereof 
is curved in design. It will also be seen that 
the upper portion of the member 18 is bent 
over forming a projection 21 which rests 
upon the edge 20 of the Inember 12. There 
fore, when the Several parts are as shown in 
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 member 12 is curved to 
correspond to the arc of a circle with shaft 
5 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 it 
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 The movement of 
the inember 12 before reaching the position 
shown has opened the switches 9 and 6. 
These switches are 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, 

U 

75 

80 

85 

90 

95 

which opens the switches before the door 
may be opened. In this position the door 2 
may be opened, since the projection 21 is 
free to move in the slot i9. When the 
switches 9 and 6. are open and member 12 
has been moved by handle 10: to the position 
shown in Fig. 4, the door. 2 and members 18 
and 21 may be noved to the open position 
shown in dotted lines in Fig. 4. In the last 
mentioned position it will be seen from the 
drawings 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 Fig. 3, in 
which case the switches. 9 and 6 are closed, 
until the door. 2 is closed and the parts as 
st me the position shown in Fig. 4. 

Fig. 6 is a diagram of the circuits in which 
the handle 10 is shown in the position it as 
Sumes when the door is unlocked. It will be 
observed that when the handle 10 is in this position, the coil switch. 9 is open, which de 
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energizes the electromagnet 5, peinnitting 
the armature 7 to drop, back and rotate the 
shaft 8, thus opening switch 6. The open 
ing of the switch 6, however, is doubly as 
sured by reason of the resilient connection 
between the handle 10 and shaft 8. By clos 
ing the switch 9, which also operates the 
locking in echanism to lock the door closed, 
the electromagnet 5 is energized and the 
switcl G closed. The no-voltage feature in 
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this device and the locking mechanism, 
which is not shown in this diagram, have 
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 
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 forthin, the annexed claims. d 

- What I claim as new, and desire to secure 
by. Letters Patent of the United States, is: - 

1. 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 said switehes whereby, the auxiliary 
switch is independently imanually operated: 
to open the coil circuit.swhereupon the elect 
tro-magnetic switch is opened with a quick 
action by said resilient, connection, ; ; ; ; 

2. The combination; with an electromag 
netic, switch of a manually operated auxil 
iary switchin 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. 

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 connection. 

4. The combination with a casing of a 
main switch in said casing, an electromagnet 
in said casing having an armature, a shaft 
carrying the movable contacts of S; it main 
switch attached to said armature, an auxil 
iary switch in the coil circuit of the electro 
magnet within said casing having an oper 
:ting 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 close 
the circuit of said electromagnet, whereupon 
the main switch is closed electromagnetically 
by movement of said armature, and the aux 
iliary switch is operated independently by 

3. 

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

5. 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 
magnetic switch within the casing having 
an operating handle on the outside of the 
casing, and a locking mechanism operated 
responsively to the movements of said elec 
tromagnetic switch, and the handle whereby 
thes; door cannot be opened unless the 
switches are opened. - 

6. The: combination with a casing pro 
vided with a door of a normally open elec 
tromagnetic, switch within the casing, a 
manually, operated switch in the coil circuit 
of the electromagnetic switch; having an op 
erating handle on the outside of the casing, 
and a locking mechanism, operated by said 
handle foci locking the door in closed posi 
tiobi when -the-coil switch is is closed and 
permitting the unlocking of the door after 
the coil switch is opened 
-i. 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 circuits of the electro 
magnetic switch, an operating handle out 
side of the casing, means connecting the 
two switches for operating said switches re 
sponsively to the movement of said handle 
and a 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 
magnetic switch having an operating handle 
on the outside of the casing, means connect 
ing the two switches whereby, upon the 
failure of voltage, said switches will be 
opened by the dropping of the armature of 
the magnet to open position and remain 
(pen until the coil circuit is closed by said 
operating handle, and a locking mechanism 
operated by said handle for locking the door 
in ciosed 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 coil circuit 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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rojection may move to permit the opening 
i tile door winen the switches are opened 
it. 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 
Imagnetic switch, an operating handle there 
for on the outside of the casing, mechanism 
for locking the door responsively to the 
closing of the said switches by said operat 
ing handle, means connecting the two 
switches, the handle and the locking mecha 
iism whereby, upon a failure of voltage, 
said switches will be opened and the handle 
noved by the dropping of the armature of 
the magnet to open position, and after the 
switches are thus opened a further move 
tient of the handle unlocks the door. 

1. The combination with a casing pro 
vided with a door, of a normally open 
switch within the casing, an operating 
handle there for outside the casing, locking 
imechanism comprising a member provided 
with a 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 
Upened, and a resilient connection between 
the switch and the handle whereby a fur 
ther movement of the handle in the opening 
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direction after the switch is in its normal 
{:pen position permits the projection to 
inove in the slots in said member So that 
the door may be opened. 

12. The combination with a casing pro 
vided with a door, of a normally open elec 
tromagnetic switch, a normally open switch 
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 
is slot, said member and said switches oper 
ated responsively to the movement of the 
handle, and the armature of the electro 
magnet, a projection on the door engaging 
the member to lock the door, closed both 
when the switches are closed and when they are in their normally open position, a resili 
ent connection between the electromagnetic 
switch and 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 
so that the door may be opened. . 

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

JOHN EAFON 
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