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UNITED STATES PATENT OFFICE

2,470,701
-SAFETY SWITCH

sLeonard Facobs, :Philadelphia, :Pa., -assignor: to
‘Radio- Corporation of America, .2 ‘corporation

of Delaware

“’Ap]‘ﬂication--'Au‘gusf’Zg, 1947, Serial No."771,321
(CL-200-—-54)

2. Claims.
9 |

“This invention relatestosafety systemsiand de-

rvices forceléctrical apparatus.
iIn-radio-tgansmittersiand: otherihigh:voltage
“nstallations iit: isistandazd prastice 4o ‘employ:a
«dobrz
“fterior of the'high=voltage compartment so long
the :power i4s on. “In vegertain <installations,
“seherein servicingimiust he: accomplished-with the
“agmostdispatch, it ds often ‘desirable to ‘operaite
‘$he equipment e g for: test: ‘purposes,~while the
tdoor:ofithe hig -¥oltage-compartment- is-open.
In the usual installation the'doorswitch must he
“*jambed’in oné'way-or another béfore the power
“ean-pe-turnedion, {One:troubleswith: this pro-

“move-the *“jamb’>and the-switch- willfail 40 ‘op-
“erate in'its:ihtended manner.

“Accordingly, thé'principal object 6F the present
“inventiontis to obviate the foregbing -objections

“to'coniventional-safety- systems and to ‘provide an -

ﬂ{iﬁpf@v€d7’sWitéh ‘in‘st'alllsition'ﬂWhibh-'ma‘y- be “set”
“while-theidoor is:open and: automatically “re=set,”
m-either its closed ‘orits ‘openposition; upon
~¢losingthe-door.

“Another andiimportant-object of the invention -

#is “to‘previdean’ inexpensive: and: trouble-free,

“door-switeh “ard" one ‘capable ~bf “Ieing “re=zet
from either of two positions to-its third position
by d-simple‘linear-movement.

The invention will be described .in connection

with the accomparying ‘drawings, wherein:

“Fig. I+is-& side-elevational view;ipartly in sec-
tion of a safety system including: a:three-position
door switch. constructed .in-aceordance with the

invention; ‘the"door and ‘the switch being closed. .3;

PFigi2 is a similar view,+With the door:open
“and the switch contacts open.

“Pigl' 3 is:a’view similar to Fig. 2, witli the-door
“opén ) butwith-the switch-moved to a third “posi-
“tion whereat its contacts are ‘closed.

Fig. 4 is a side elevational view, partly in sec-
tion for installation similar to the one shown in
Figs. 1-3 but wherein the switch contacts are
biased to open when the door is opened and,

Fig. 5 is a side elevational view, partly in sec-
tion, showing the invention as applied to an in-
stallation employing a conventional micro-
switch.

In the embodiment of the invention shown in
PFigs. 1, 2 and 3, | designates the door, or hinged
lid and 2 the front panel of a compartment 3
which may contain, in addition to a switch 4,
the high voltage apparatus (not shown) which
the switch is designed to control. The switch § is
shown mounted within the compartment upon a

etuated:switel forpreventing access to'the -

ures that the service man may forget to re-
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‘chassis.or.shelf 5 which:extends ‘rearwardly: froam
~the front panel 2. ‘Im:the:instant: case the switch
~comprises.two sets.of.parallelly: arranged:switeh
~arms:6—7, 8~+9, which:are canstituted .of -spring
‘metal -arid are:supported .adjacent.to: their inner

ends 'upon an insulating. pedestal:4p. *Each .azm

«is.provided with a switch contact:6e;:Te; 8c, 3cre-
-Spectively,in registerswith the contact.with:which
-it.is'paired. Since all of the switch arms.6—8 are

constituted of spring material and each:arm:is

“mounted -in spaced: relationwith: respect to.the

particular arm with.which-it is paired, :it will be

-apparent that all of the:contacts:6c—9¢ are nor-
“mally: biased -to their: open: position (shown -in
“Fig, 2):by the spring-action.of their said support-

ing-arms. ' One arm of each pair (in.this case the
“inner” arms T and:'8) extends Jbeyond: the! free

‘end of the.other:arm:and the free:ends .of these

longer arms terminate in.a preferably outwardly
inclined U-shaped section Tu, 8u;.t0 which.5 force

‘may be apblied in a:direction-calculated to close
-the contacts' §c—1Te,” §c—9c-. against’ the biasing
“force-of the resilient:material of which the switeh
‘arms 6—9. are formed.

~The force required to close the switch contacts

-6e—=Tc ete. against the' bias. of the:switch: arms
~6, 1. ete.,” is supplied by closing the door and.is
‘applied to the :U-shape. terminals. Ty and §u -of
~the arms T-and:8 through-a plunger mechanism,
“indicated:generally -at 4 0,-which extends threuzh

a bushing 1| surrounding: an aperture Iig in ‘the

:shelf 5.and panel’ 2. “The plunger  mechanism
~itself -comprises -a ~hollew insulating sleeve ‘12

which has a ‘sliding fit:in the bearing [{ and-an

-inner rod-like‘member: 18 -which ‘has a-similar

fit'in the bore of the sleeve 12. 'The outer end: of
the rod 13 -terminates.in knob 13% which is:biased

-outwardly to bear: against the:door: 2, when the
“door- is closed; by & coil spring 14 which-is seated
~within the sleeve 12. «A.pin 15 limits the- extent
*-0f the outward movement of'the rod 13 within the

sleeve 12. When the door | is closed the knob
13% is received in a counter-bore i+ in the front
panel so that the outer plane surface of the knob
I13% lies flush with the inner surface of the door.
The sleeve 12 of the plunger mechanism is pro-
vided adjacent to its inner end with an out-
wardly inclined surface 12e¢ against which the
bent ends Tx, 8u, of the spring arms 7 and 8 of the
switch are adapted to bear, when the door is
closed. The said arms 7 and 8 thus exert an
outwardly directed axial force on the sleeve |2
in a direction opposite to the holding force ex-
erted thereon by the door when it is closed.
Thus, when the door is opened the energy stored
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in thé résilient arms 7 and 8 is translated by the
inclined surface 12a of the sleeve into an out-
wardly directed axial force which causes the
sleeve 12 to move to the right a limited distance
sufficient to break the engagement between the
contacts 6c—Tc and 8c—9%c. With the door
opened the energy of the coil spring 14 within
the sleeve 12 is also released and serves to move
the knob 13k out of its recess I1r to a position
(shown in Fig. 2) whereat it may be grasped for
the purpose of re-setting the contacts while the
door is open.

The novel form of the inner end of the sleeve
12 of the plunger permits the switch contacts
6c—1c ete. to be closed and maintained in the
closed position while the door is open. This ter-
minal section of the sleeve comprises, in addition
to the inclined surface 12a, a riser 12c on the end
of the sleeve and a “dwell” or cut-away portion
12b intermediate the riser 12¢ and the inclined
surface 12a¢. As shown in Fig. 2 the diameter of
the dwell 12b is sufficiently small to permit the
contacts 8¢, Tc etc. to stay open so long as the
bent-ends Tu, 8u of the switch arms T and 8 re-
main therein, whereas the diameter of the end
portion I2¢ adjacent to the dwell is sufficiently
large to close the said contacts when the sleeve
is pulled out of the position, shown in Fig. 3,
whereat the bent ends Tu, 8u of the switch arms
rest thereon.

The switch is automatically re-set from either
of its above described “open” or “closed” posi-
tiong since in moving the door to its closed posi-
tion, the knob 8% is urged inwardly against the
force of the coil spring (4 until the said knob
abuts the sleeve 12 which is then moved inwardly
until, when the goor is tightly closed, the ends
of the switch arms Tu and 8u come to rest upon
the inclined surface 12a¢ of the sleeve.

In certain installations (e. g. in dark enclo-
sures wherein the door switch operates to turn
on a licht when the door is opened, and wherein
it may be desired to turn-off the light while the
door is open) the switch arms may be arranged
to open when the plunger is “in” and to close
when the plunger is partway out. One way of
achieving this in a switch of the general char-
acter shown in Figs. 1 to 3 is to reverse the posi-
tion of the shorter arms 6 and 9 so that, as shown
in Fig. 4, the contacts 8¢, Tc etc. are normally
biased to their closed position.

In the door-actuated switch installation shown
in Fig. 5, the switch, which is here designated 20,
comprises a conventicnal micro-switch wherein
the actuating arm 2i is normally biased to its
extended position.. Here the door - actuated
plunger of the invention comprises simply a solid
metal rod 22 mounted for slideable movement
along an axis normal to the axis of movement of
the arm 21 and having an intermediate portion
or dwell 22b of reduced diameter in which the
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said arm is adapted to be accommodated when
the door is opened. In the instant case, the en-
ergy required to move the plunger to a position
whereat the dwell 12b is in register with the
switeh arm 21 is provided by a coil spring 23 about
the inner end of the plunger. This spring 23 is
under compression when the door is closed but
is not rigidly affixed to the plunger and hence
does not prevent the plunger from being pulled
out, when the door is open, to a position whereat
the switch arm is in its illustrated closed posi=
tion.

Tt will now be apparent that the present in-
vention provides an improved door-actuated safe-
ty system and switch and one wherein the switch
may be “set” while the door is open and auto-
matically “re-set” from either its closed or its
open position upon closing the door.

What is claimed is:

1. In apparatus of the character described, a
switch having an actuating arm, a plunger mount-
ed for axial movement along a line which inter-
sects the line of movement of said arm, said
plunger having an intermediate dwell-portion of
reduced diameter, equal diameter end portions,
and switch positions corresponding to said por-
tions, said arm being biased into contact with
said plunger, and a coil spring associated with
said plunger biasing said plunger from one of said
end positions to said intermediate position, said
spring being inoperative when said plunger is in
its other end position.,

2. In apparatus of the character described, a
plunger mounted for axial movement, said plung-
er having an intermediate dwell portion of a
diameter less than either of its end portions and
having three switch positions corresponding to
said portions, a switch having an actuating arm
mounted in register with said dwell portion when
said plunger is in its intermediate position, said
arm being biased into continual contact with said
plunger, and resilient means associated with said
plunger biasing said plunger to its intermediate
position when said plunger is moved in one direc-
tion from its intermediate position, said biasing
means being inoperative when said plunger is
moved in the opposite direction from its inter-
mediate position.

LEONARD JACOBS.
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