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Re. 30,716

1

SWITCH ACTIVATING HINGE HAVING
RECIPROCATING CAM FOLLOWER SWITCH
ACTUATOR

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

BACKGROUND OF THE INVENTION

In the development of security devices for monitor-
ing the entrances to and within a building, door moni-
toring switches are known which will activate a remote
alarm in the security system when the door is moved in
relation to the door jamb. Typically, these switch de-
vices are held in the hinge leaves of a door hinge so as
to be hidden from view when the door is closed. Hinges
of this type may have an abutment surface on one hinge
leaf contacting a plunger operating a switch hidden in
the other leaf, as shown in U.S. Pat. No. 3,715,537, to
Peterson, or U.S. Pat. No. 3,729,603, to Foltz, for exam-
ple.

A more sophisticated approach to the problem is
shown in U.S. Pat. No. 3,806,852 to Suska, in which a
magnet hidden by one leaf magnetically operates a
switch concealed in the other leaf, the security device
thus being completely hidden from view regardless of
whether the door is open or closed. Another known
arrangement, described in U.S. Pat. No. 3,840,713, to
Gwozdz, consists of a switch in the door jamb behind
the hinge leaf which is operated by a pushrod concealed
in the hinge leaf, the pushrod being driven at one end by
a cammed surface on the hinge pin when the hinge pin
1s rotated during movement of the door with respect to
the door jamb. When mortising is required, these switch
arrangements, which include projections from the rear
surface of the hinge leaf or leaves, increase the cost of
using the system.

SUMMARY OF THE INVENTION

[t is therefore a principal object of the present inven-
tion to provide a switch activating hinge which 1s inex-
pensive, simple to install and operate, which completely
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conceals the switch device whether the door 1s open or 45

closed, and further requires a minimum of special con-

struction. According to the invention, a switch activat-
ing hinge comprises first and second hinge leaves hav-

ing aligned knuckles, a hinge pin fixed in a knuckle of
the first leaf and extending into a knuckle of the second
lead for aligning the leaves for relative pivotal move-
ment with respect to each other, a switch in the knuckle
of the second leaf adjacent the hinge pin, and means on
the hinge pin and the switch for operating the switch in
response to relative pivotal movement of the hinge pin
with respect to the knuckle of the second leaf.

In preferred embodiments of the present invention,
the means for operating the switch consist of a driver on
the end of the hinge pin and a follower associated with
the switch, the driver engaging the follower for trans-
lating the relative pivotal movement of the hinge pin
with respect to the knuckle of the second leaf into
movement of the follower to operate the switch. The
switch activating hinge further includes a device for
adjusting the operative axial position of the hinge pin
with respect to the switch, and a device for adjusting
the relative angular position of the hinge pin with re-
spect to the switch in order to establish a predetermined
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angle between the first and second hinge leaves at
which the switching operation occurs. In addition, the
switch activating hinge may have a concealed passage
in the second leaf and the knuckle of the second leaf
communicating with the interior of the knuckle of the
second leaf for threading electrical conductors through
the passage into the interior of the knuckle of the second
leaf to the switch contained therein, the hinge when
installed concealing the electrical conductors from
view and giving the outward appearance of a conven-
tional load bearing hinge.

In a preferred embodiment of the invention, the
driver is a camming surface on the end of the hinge pin
and the follower includes a cam-following surface, the
driver cooperating with the follower such that relative
rotation of the hinge pin results in axial displacement of
the follower and operation of the switch. In another
embodiment of the invention, the driver i1s a key mem-
ber on the end of the hinge pin and the follower in-
cludes a rotatable switch-actuating member having a
recessed slot therein for receiving the key member, the

'key member engaging the switch-actuating member

such that relative rotation of the hinge pin results in
rotation of the switch-actuating member and operation

of the switch.

BRIEF DESCRIPTION OF THE DRAWINGS

For a better understanding of the invention, reference
may be made to the following description of two exem-
plary exbodiments, taken in conjunction with the fig-
ures of the accompanying drawings, in which:

FIG. 1is a front sectional view of a switch activating
hinge according ot the invention;

FIG. 2 is a top sectional view of the hinge in FIG. 1
taken along view line 2—2;

FIG. 3 is a detail of the hinge of FIG. 1 showing the
operation of the switch when the hinge leaves are ro-
tated; |

FIG. 4 is a front sectional view of another switch
activating hinge according to the present invention;

FIG. 5 is a top sectional view of the hinge in FIG. 4
taken along view line 5—3;

FIG. 6 is a circuit diagram showing diagrammatically
one configuration of the rotary switch in the hinge of
FIG. 4; and |

FIG. 7 shows another configuration of the rotary
switch in the hinge of FIG. 4.

DETAILED DESCRIPTION

In one embodiment of the invention, illustrated in
FIGS. 1-3, a switch activating hinge includes a first
hinge leaf 1 having knuckles 2 and 3 and a second hinge
leaf 4 having a knuckle 5 which carries bearing assem-
blies 6 and 7. Hinge pins 8 and 9 pass through the knuck-
les 2 and 3, respectively, and enter the bearings 6 and 7,
respectively. If the bearings 6 and 7 are not used, the
ends of hinge pins 8 and 9 would enter the ends of the
knuckle 5 directly, or would enter bushings in the ends
of the knuckle 5. The knuckles 2, 3 and 5§ of the hinge
leaves 1 and 4 are aligned by the hinge pins 8 and 9 to
permit pivotal movement of the hinge leaves relative to
each other.

The knuckle 5 of the second leaf 4 is formed to ac-
commodate a switch assembly consisting of a switch 10,
preferably of the snap-action type, secured through one
end of a case 11 within which is a spring 12 and a fol-
lower 13. While the switch 10 is shown as a single pole
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double throw switch with three contacts, other suitable
switch units, including a single pole single throw
switch, could be used. Preferably, the case 11 has a
hexagonal cross-section (FIG. 2) so that its outer cor-
ners lightly press-fit into the bore of the knuckle 5 to
prevent rotation of the case within the bore. Further,
the inner flats of the case 11 slidably guide the corre-
spondingly hexagonal perimeter of the follower 13 such
that the follower is constrained from rotational move-
ment within the case. The other end of the case 11 is
crimped to retain the follower 13 and the spring 12
therein. A plunger 23, adjacent to a surface of the fol-
lower facing toward the switch, is axially displaceable
for actuating the switch, the spring 12 serving to bias
the follower 13 away from the actuating plunger
toward the crimped end of the case 11.

The follower 13 has a diametral ridge raised from the
surface of the follower facing away from the switch 10.
The ridge may generally have an inverted *“V” cross-
section, as shown 1in FIGS. 1 and 3. The end of the
hinge pin 8 adjacent the switch assembly has a camming
surface generally consisting of a diametral, “V”’-shaped
groove corresponding to the ridge on the follower 13.

The length of the hinge pin 8 is such that when the
hinge 1s assembled the head of the hinge pin is seated
against one end of the knuckle 2 of the first hinge leaf 1,
and the stem of the hinge pin extends into the knuckle §
of the second hinge leaf 4 to locate the “V”-shaped

~ groove on the end of the hinge pin for engagement with
the inverted “V” ridge of the follower 13. The hinge

pins 8 and 9 are fixed in their respective knuckles 2 and
3 by means of set screws 1§ and 16, respectively.

By proper selection of the height of the ridge on the
follower 13 and the depth of the groove in the hinge pin
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8, the grooved camming surface engages the ridge of 35

the follower and drives the follower into axial move-
ment against the plunger 23 to operate the switch (FIG.
3) upon pivotal movement of the hinge leaves 1 and 4
with respect to each other. Correct operation of the

switch assembly is achieved by the proper choice of 40

clearance between the follower 13 and the switch actu-
ating plunger 23, and of suitable switch characteristics.
The angle between the hinge leaves at which the
switching operation occurs can be pre-established by
adjusting the angular position of the “V” groove in the
hinge pin relative to the ridge on the follower. This
adjustment is made by loosening the set screw 15, rotat-
ing the hinge pin to the desired position in relation to
the switch assembly, then retightening the set screw.
For axially positioning the end of the hinge pin in rela-
tion to the follower, the hinge pin 8 may further be
made adjustable in length by utilizing, for example, the
two part stem shown in FIG. 1 interconnected by a
joint piece 17, forming an annular groove, which is
fixed in one part of the stem and threaded into the other
part and secured thereto by means of a lock nut 18.

Weakened section 8b is provided between the annular
groove and the head 8a. Thus any attempt to tamper
with the rotational adjustment of the pin 8 by twisting
the head 8a will cause breakage of the pin at the weak-
ened section 8b.

Conductor leads connect the switch to an external
electrical circuit (not shown in the drawings) preferably
by threading insulated wires 19 through a passageway
in the second hinge leaf 4 and the knuckle 5 of the sec-
ond leaf. The passageway is shown as a concealed tun-
nel 14 extending through the thickness of the second
hinge leaf generally parallel to the exterior surfaces 20
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4
and 21 thereof and through the wall of the knuckle 5
thereby communicating into the bore of the knuckle at
a location near the terminals of the switch.

Providing an exit for the wires, an opening 22 in the
rear exterior surface of the second hinge leaf, i.e., the
surface which adjoins the door or door frame, intersects
the tunnel 14 at a point sufficiently spaced from the
knuckle to permit the opening 22 to be hidden from
view when the hinge is installed on the door and door
frame. In this manner, the switch and the wires con-
nected thereto are completely concealed, whether the
door 1s open or closed, and the switch device cannot be
disarmed without removing the hinge from the door or
door frame.

In another embodiment of the present invention,
shown in FIGS. 4 and 5, the hinge leaves, knuckles,
hinge pins, and concealed passageway are arranged
similar to the switch activating hinge described above,
and the various corresponding parts have been desig-
nated by like primed reference numerals. However,
instead of a plunger-actuated switch, a rotary switch 10’
i1s secured in the hinge knuckle 5’ by means of the switch
being held in an adapter bushing 24 which is seated
tightly in the bore of the knuckle. The switch 10’ may
be of the commercially available type, such as the Gray-
hill Series 75 for example, having a “screwdriver slot”
on the end of a rotor 25 which actuates the switch. The
hinge pin 8’ is appropriately formed at the end adjacent

the switch assembly, having a blade or key member 26,
shown in FI1G. 4, which is received directly into the slot

in the rotor 25. Heads 8a’ and 9a’ on the pins 8 and 9 are
recessed into the knuckle ends to prevent tampering
with the rotary adjustment of the pin 8.

The switch 1s thus operated by direct engagement of
the end of the hinge pin with the rotor, and is actuated
by the relative rotation of the hinge pin with respect to
the knuckle §' of the second hinge leaf 4' when the
hinge leaves are pivoted relative to each other. The
rotary switch 10’ preferably has a number of circumfer-
entially spaced contact points, engageable by the rotor,
for closing one or more circuits at predetermined door
angles, of which one contact point may be selected for
pre-establishing the angle between the hinge leaves at
which the switching operation occurs.

As illustrated diagrammatically in FIG. 6, the rotary
switch 10’ includes the rotor 25 and a number of contact
points 30-39 on a suitable support 48. One contact point
30 1s selected for closing a circuit with the rotor indicat-
ing when the hinge leaves are in the angular position
with respect to each other that corresponds with the
door being closed in the door frame. The other contact
points 31-39 are all connected together for closing an-
other circuit with the rotor indicating that the hinge
leaves are in any of a range of angular positions when
the door is open with respect to the door frame. Gener-
ally, only half of the contact points are necessary to the
switching operation for doors which open in one direc-
tion only, but use of the full number of contact points is
preferred in order to allow the hinge to be used rota-
tionally in either a left or right handed sense, or both.

A further utility of the preferred switch activating
hinge having a rotary switch is shown diagrammatically
in FIG. 7, in which elements corresponding to the ro-
tary switch described above are referenced by like
primed numerals. The rotor 25 has an arcuate wiping
blade 27 which is dimensioned such that in any angular
position of the rotor the blade engages at least one of the
circumferentially spaced contact points 30'-39' on the
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support 40, each of which is connected for closing a
circuit when engaged by the blade. In this manner, at
least one circuit is closed at any particular angular posi-
tion of the rotor 25, and the angular position of the
door with respect to the door frame can thereby be
indicated at a monitoring station remote from the loca-
tion of the door. With the use of ten conductors 19,
preferably several tunnels 14’ are provided in the hinge
leaf to accommodate the conductors.

It will be understood that the above described en-
bodiments are merely exemplary and that persons
skilled in the art may make variations and modifications
without departing from the spirit and scope of the in-
vention. All such modifications and variations are in-
tended to be within the scope of the invention as defined
in the appended claims.

I claim:

1. A switch activating hinge comprising first and
second hinge leaves having axially aligned knuckles, a
hinge pin fixed in the knuckle of the first leaf and ex-
tending into a knuckle of the second leaf for aligning the
leaves for pivotal movement with respect to each other,
a separate switch unit, including a switch actuating
plunger aligned with the axis of said knuckles, said
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switch unit being fixed in the knuckle of the second leaf 25

and positioned adjacent the end of said hinge pin, a
camming surface on one end of said hinge pin, follower
means positioned between said camming surface and
said plunger, said follower means comprising a non-cir-
cular element mounted within a corresponding non-cir-
cular case fixed in the knuckle of the second leaf and
adapted for axial movement therein, said element hav-
ing a cam following surface engaging said camming
surface and being urged against said camming surface
by a spring, whereby the relative pivotal movement
between said hinge pin and said non-circular element
causes axial displacement of said element, causing said
element to engage said plunger and actuate said switch.

2. The switch activating hinge as defined in claim 1,
in which means are provided for adjusting the relative
angular position of the hinge pin with respect to the
switch unit in order to establish a predetermined angle
between the first and second hinge leaves at which the
switching operation occurs.

3. The switch activating hinge as defined in claim 1,
wherein the hinge pin is adjustable in length for opera-
tively adjusting the relative axial position of the driver
means with respect to the follower means.

4. A switch activating hinge as specified in claim 1
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wherein there are provided means engaging a portion of 50

said hinge pin for fixing it in the knuckle of said first
leaf, wherein the other end of said hinge pin is provided
with a head, and wherein there is provided a weakened
section of the hinge pin between said head and the en-
gaged portion of said pin.

S. A hinge construction comprising first and second
pivotally connected hinge leafs, each said leaf including
means adapting same for attachment to a door or a door
frame, or the like, each leaf further including at least one
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circuit component carried by one of said knuckles, actuator
means associated with said circuit component, and capable
of producing a change in condition thereof, operating
means carried by the other of said knuckles, such that upon
movement of said hinge leaves relative to each other, said
operating means will be moved relative to said circuit com-
ponent and said actuator means to operate said actuator
means and thereby produce a change in the condition of
said electrical circuit component, which change in condi-
tion may be used as an indication of a change in the rela-
tive orientation of said hinge leaves, said actuator means
comprising a movable plunger on said component for alter-
ing the condition thereof, and piston means non-rotatably
mounted with respect to said circuit component, but being
movable axially with respect to said circuit component for
engagement and operation of said plunger, said piston
means including cam means on the end thereof remote
from said circuit component, said operating means carried
by the other of said hinge knuckles comprising a member
adapted to be fixedly positioned with respect to said other
knuckle for movement therewith relative to said circuit
component and said piston means; said member including
cam means formed thereon engageable with the cam
means on piston means to produce axial movement thereof
and operation of said plunger, as an incident to movement
of said hinge leaves.

6. A hinge construction as defined in claim 5, wherein
said electrical circuit component is a switch and there is
provided lead wires extending exteriorally of said hinge
adapting said switch for connection in an electrical circuit.

7. A hinge construction according to claim 5, further
including means for adjustably fixing the position of said
operating means member so as to provide an initial posi-
tioning upon a pre-selected orientation of said hinge leaves.

8. A hinge construction comprising first and second
hinge leafs, each leaf including at least one hinge knuckle
which knuckles are juxtaposed in the assembled condition,
means for maintaining said hinge leaves in an assembled
condition, and an electrical switch carried within one of
said knuckles and including a plunger for the operation
thereof, operating means carried within the other of said
knuckles, and actuator means disposed between said opera-
tor means and said switch plunger, which actuator means
is operatively and non-rotatably engaged with said switch,
while being free to move axially to achieve movement of
said plunger, and cam means carried by said operating
means and said actuator means capable of producing axial
movement of said plunger upon relative movement of said
hinge leaves, as would be occasioned upon the opening or
closing of a door, said switch, operating means and actua-
tor means being entirely housed within said juxtaposed
knuckles and thus being concealed from view when said
hinge is in the assembled condition, said actuator means
comprising piston means non-rotatably mounted with re-
spect to said switch, but being movable axially with respect
to said switch for engagement and operation of said

knuckle which is disposed adjacent to and is movable rela- 60 plunger.

tive to the knuckle on the other of said leaves, an electrical
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