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This invention pertains to switches, and particularly
to thermostatically operated switches.

Thermostatically operated switches are used extensive-
ly in control systems for furnaces. For example, in a
forced warm air furnace it is necessary to have a fan
switch for. energizing the blower when the air in the
plenum chamber reaches a predetermined temperature,
and a limit switch for deenergizing the burner if the
air in the plenum chamber reaches an excessive tempera-
ture. The present invention relates to an improved fan
and limit switch assembly. Accordingly, among my ob-
jects are the provision of a switch assembly mounted
on an insulated terminal block inciuding a pair of snap
action switches operable by an independently mounted
temperature responsive means; the further provision of an
improved terminal block assembly for a switch having
leaf spring carried contacts attached thereto in stacked
relation; and the still further provision of a thermostatic
switch assembly of the snap acting type including actuat-
ing means for maintaining positive contact pressure
throughout the entire range of operation.

The aforementioned and other objects are accomplished
in the present invention by mounting the switch assem-
bly and an actuating lever therefor on a terminal block
of insulating material and providing staggered pressure
applying means on the actuating lever. Specifically, the
switch assembly includes a mounting base which sup-
ports temperature responsive means comprising a tube of
aluminum, or other material having a high coefficient
of thermal expansion, and a rod insert assembly of porce-
lain, or other material having a low coeflicient of ther-
mal expansion. The tube is rigidly attached to the bass,
and includes means for adjusting the position of the rod
assembly relative thereto. The switch assembly is mount-
ed on a terminal block of phenolic, or other suitable in-
sulating material, and comprises a fan switch and a limit
switch.

The fan switch includes a snap acting leaf spring hav-
ing its inner end attached to the base and carrying a
contact at its outer end. The snap acting leaf spring is
biased into engagement with an adjusting screw by a
hinge spring. A second leaf spring is stacked, or mount-
ed in superposed relation, with respect to the snap act-
ing leaf spring, the leaf springs being insulated from
each other. The leaf springs are mounted in stacked re-
lation by a nut and bolt and are electrically connected to
terminals which extend through openings in the termi-
nal block.

The limit switch comprises a leaf spring having its
inner end attached to the terminal bleck and having a
contact at its outer end. A second smap acting leaf
spring is superposed over the first leaf spring and in-
sulated therefrom. The snap acting leaf spring is biased
by a hinge spring into engagement with a second adjust-
ing screw carried by the block. The limit switch leaf
springs are likewise maintained in assembled relation by
a nut and bolt and are connected with terminal mem-
bers which extend through openings in the terminal block.
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The fan and limit switches are operated from a com-
mon actuating means comprising a lever which is hingedly
connected to the base by a hinge spring adjacent the
inner ends of the leaf springs of both the fan and limit
switches. The lever extends between the fan and limit
switches, with the outer end of the lever extending be-
yond the outer ends of the leaf springs of both switch
assemblies. The outer end of the lever has four lateral-
ly extending projections formed integrally therewith, two
of the lateral projections being closer to the inner ends
of the lever than the other two lateral projections, In
addition, two of the lateral projections are located in a
plane at one side of the switch assemblies and two of the
lateral projections are located in a plane on the other
side of the switch assemblies.

The outer lateral projection of the lever associated with
the fan switch carries a differential adjusting screw which
is engageable with the outer end of the leaf spring of
the fan switch. The inner lateral projection of the lever
associated with the fan switch is spaced inwardly from
the outer end of the snap acting leaf spring, the arrange-
ment being such that the inner projection associated with
the fan switch maintains a positive contact pressure by
reengaging the snap acting leaf spring after it has snapped
to the closed position during continued movement of the
Iever beyond the travel of the snap acting leaf spring.
Similarly, the lateral projections of the lever for actuat-
ing the limit switch are spaced, or staggered, so that the
projection engageable with the snap acting leaf spring
acts inwardly of the outer end of the snap acting leaf
spring while the projection engagezable with the other leaf
spring of the limit switch acts on the outer end therect.

The hinge spring connection of the actuating lever
biases the lever into engagement with a pin of the rod
insert assembly disposed within the high expansion tube.
Accordingly, upon the thermally responsive means being
subjected to a first predetermined temperature, the lever,
which is of the third class, will follow and amplify the
movement of the high expansion tube so as to close the
fan switch. After the temperature to which the thermal-
ly responsive means is subjected reaches a second, higher
predetermined temperature the lever will open the limit
switch. Upon cooling of the thermally responsive means
the high expansion tube will contract thereby opening
the limit switch, and upon further movement open the
fan switch.

Further objects and advantages of the present inven-
tion will be apparent from the following description, ref-
erence being had to the accompanying drawing, where-
in preferred embodiments of the present invention are
clearly shown.

in the drawing:

Figure 1 is an end view of a switch assembly con-
structed according to the present invention with the cov-
er removed.

Figure 2 is an end view with the base broken away
depicting the back side of the terminal block assembly.

Figure 3 is a sectional view taken along line 3—3 of
Figure 2.

Figure 4 is a sectional view taken along line 4—4 of
Figure 1. )

Figure 5 is a sectional view taken along line 5—5 of
Figure 1.

With particular reference to Figure 1, a switch assem-
bly is shown including a metal base 19 having a terminal
block 11 of insulating material attached thereto by screws,
not shown. As seen in Figure 2, the switch assembly in-
cludes a normally open fan switch Z3 and a normally
closed limit switch 14 disposed in side by side relation.
A switch actuating lever 15 composed of insulating ma-
terial is disposed between the fan switch 13 and the limit
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switch 14 and is hingedly connected to the insulating base
11 by a hinge spring 16.

With particular reference to Figure 4, the fan swiich
13 includes a leaf spring 28 having an aperture 21 therein
with a dimpled area 22 therearcund which renders the
leaf spring snap acting. Ths inner end of the leaf spring
29 is superposed over a stepped terminal 23 which extends
through an copening 24 in the insvlating base 2. The
terminal 23 has threaded openings therein which receive
2 screw 25, 'The snap acting leaf spring 20 is biased to-
wards the terminal block as viewed in Figure 3 by a hinge
spring 26 having a triangular end poriion, the apex of
which engages the dimpled area 22 of the leaf spring 20
adjacent the edge of the aperture 21. The hinge spring
26 maintains the leaf spring 28 in engagement with a
temperature adjusting screw 27 having threaded engage-
ment with a rivet 28 attached to the terminal block 1i.
The leaf spring 28 has a contact 29 at the outer end
thersof. A second leaf spring 33, which is not of the
snap acting type, is superposed over the leaf spring 28,
an insulating washer 39 being interposed therebetween.
A second terminal 37 is assembled over the leaf spring
30 with an insulating washer 32 disposed on tep thereof.
The leaf spring 30 has an aperture 37 between ifs ends.
The leaf springs 20 and 30 form a contact stack, and are
maintained in assembled relation with their inner ends
attached to the base 11 by a nut and bolt 33 which ex-
tends through openings in the innmer ends thereof. The
terminal 31 is U-shaped, and as seen in Figures 1 and 3,
extends through an opening 34 of the terminal bleck, and
has a terminal screw 35 threaded therethrough. The leaf
spring 3@ carries a contact 3§ at its cuter end which is
engageable with the contact 29.

The actuating lever 15, as seen in Figure 2, has a pair
of projections 48 and 41 extending therefrom towards
the fan switch 13. The projection 49 is located at the
outer end of the lever 1§ while the projection 41 is lo-
cated inwardly therefrom. The lateral projection 40 car-
ries a differential adjusting screw 42 which is engageable
with the outer end of the leaf spring 38. The leaf spring
3¢ is inherently biased into engagement with the screw
42. The lateral projection 41 has a triznguiar portion
43, the apex of which is engageable with the snap acting
leaf spring 20 at a point spaced inwardly from the outer
end thereof. The hinge spring 16, which pivotally inter-
connects the lever 15 with the terminal block 11, towards
the base 18, and the hinge spring 16 eagages a pin 45
carried by a rod insert assembly 46 of a heat responsive
device. The heat responsive device comprises an alumi-
num tube 47 kaving 2 high coeflicient of thermal expan-
sion, the inner end of which is suitably attached to the
metal base 18. The rod insert assembly 46 may com-
prise a plurality of tubular members compesed of porce-
lain or other material having a low coefficient of thermal
expansion. The outer end of the aluminum tube 47 is
threaded and receives a screw 48 for adjusting the operat-
ing characteristics of the switch assembly. After the
switch assembly has been calibrated, the screw 48 is suit-
ably sealed in place.

As the thermally responsive device is heated, the alu-
minum tube 47 expands and the hinge spring 15 forces
the insert assembly 46 to follow the expansion of the tubs
&7. Since the lever 15 is of the third class tyce, the move-
ment of the outer end thereof is multiplied, and when the
lever 15 moves a predetermined amount in the clockwiss
direction, as viewed in Figure 4, relative to the terminal
block 11, the contact portion 43 on the projection 41 will
move the snap acting leaf spring 20 to an over center posi-
tion, after which the leaf spring 28 will move with 2 snap
acticn to engage contact 29 with contact 36. During con-
tinned heating of the aluminum tube 47, the portion 45
will reengage the leaf spring 20 so as to maintain the
contact 29 in engagement with the contact 3§ and pre-
vent separation of the contacts 29 and 36 due to move-
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4,
ment of the lever 15 beyond the travel of the snap
spring 2.

With reference to Figure 3, the limit switch 14 includes
a leaf spring contact 50, the inner end of which engages
a stepped terminal 51, and the outer end of which carries
a contact 52. The leaf spring 50 has an aperture 53
through which the end of a temperature adjusting screw
54 extends. The screw 54 threadedly engages a rivet 55
attached to the terminal block 11, The limit switch as-
sembly also includes a snap acting leaf spring 68 having
an aperture 61 therein with a dimpled area 62 there-
arcund and carrying a contact 63 at its outer end. The
snap acting leaf spring 68 is spaced from the leaf spring
56 by an insulating washer 56 and is engaged by a hinge
spring 64. The hinge spring 64 is engaged by a U-shaped
terminal 65 upon which an insulating washer 66 is placed.
The leaf springs 5@ and 60 are maintained in assembled
relation by a nut and bolt 67. The terminal 5% extends
through an opening 57 in the terminal block 11 and has
a  screw 58 threaded therethrough. Similarly the
y.-shaped terminal 65 extends through an opening 63 in
the terminal block 11 and has a screw 68 threaded there-
through, as seen in Figure 3. The hinge spring 64 like-
wise has a triangular end portion, the apex of which ea-
gages the dimpled area 62 of the leaf spring 66, adjacent
the edge of the aperture 61 and maintains the leaf spring
68 in engagement with the end of the adjusting screw 54.

The lever 15 likewise includes a pair of lateral projec-
tions 78 and 71 for actuating the limit switch. The pro-
jection 78 is spaced inwardly from the outer end of the
lever 15 and carries a differential adjusting screw 72 en-
gageable with the snap acting leaf spring €90. The proiec-
tion 71 has a triangular porticn 73 formed integrally
therewith, the apex of which is engageable with the outer
end of the leaf spring 5¢. The leaf spring 5¢ is inherently
biased into engagement with the portion 73 of projec-
tion 71.

The limit switch assembly 14 is actuated by lever 15
when the thermally responsive device is subjected to a
second, higher predetermined temperature. Upon a pre-
determined movement of the lever 15 in the counter-
clockwise direction, as viewed in Figure 5, the snap act-
ing leaf spring will be moved over center by the portion
73 on the projection 71 acting through leaf spring 59,
whereupon contact 63 will be separated from contact 52.
When the thermally responsive device cools, the lever 15
will move in a clockwise direction as viewed in Figure 5
so that the screw 72 will engage the snap acting leaf
spring 6@ and move it over center in the opposite direction
so that contact 63 will agein engage contact 52. During
continued cooling of the thermostatic device, the screw
72 will reengage the leaf spring 69 and prevent contact
separation due to travel of the lever 15 beyond the travel
of the snap spring 8.

The temperatures at which the fan switch is actuated
and the limit switch is actuated can be varied by adjusting
the positions of screws 27 and 54. When the adjusting
screw 54 is rotated so as to move the end thereof towards
the base 19, it will change the point of snap over of the
leaf spring 69 so that the lever 15 will have to move fur-
ther before limit switch contacts 5% and 63 will become
separated. Conversely, if the adjusting screw 54 is moved
away from the base 18 the limit switch will be operated
at a lower temperature. The same relationships will hold
true for the fan limit adjusting screw 27.

Trom the foregoing it is apparent that the present in-
vention provides a simplified fan and limit switch assem-
bly embodying means for pieventing opening of the
switches due fo over travel of the actuating means in
either direction. In addition, the entire switch assembly
is carried on a separate terminal block which carries ter~
minals that are readily accessible and located on the side
of the block opposite the current conducting members of
the switch assembly.

While the embodiment of the invention as herein dis-
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closed constitutes a preferred form, it is to be understood
that other forms might be adopted, as may come within
the scope of the claims whick: follow.

What is claimed is as follows:

1. A switch assembly including, a mounting base; a
terminal block of insulating material attached to the
mounting base; a contact stack carried by the terminal
block including a pair of leaf springs insulated from
each other and having contacts at their outer ends, one
of said leaf springs being snap acting, a hinge spring
engaging the snap acting leaf spring, terminal means en-
gaging each leaf spring and means engaging the imner
ends of said leaf springs for securing the contact stack
to said terminal block; a lever hingedly connected to the
terminal block adjacent the inner ends of the leaf springs
and having its outer end extending beyond the outer ends
of the leaf springs; a pair of laterally extending projec-
tions on said lever engageable with said leaf springs; said
projections being located on opposite sides of said leaf
springs and spaced different distances from the outer ends
of said leaf springs, and temperature responsive means
carried by the mounting base and operatively engageable
with said lever for imparting pivotal movement thereto
50 as to move said contacts into and out of engagement.

2. A switch assembly including, a mounting base, a
terminal block of insulating material attached to the
mounting base, a contact stack carried by the terminal
block including a pair of leaf springs insulated from each
other and having contacts at their outer ends, one of said
leaf springs being snap acting, a hinge spring engaging
the snap acting leaf spring, terminal means engaging said
leaf spring and means engaging the inner ends of said
leaf springs for securing the contact stack to said terminal
block; adjusting means carried by the terminal block and
engaging the snap acting leaf spring; a lever hingedly
connected to the terminal block adjacent the inner ends
of the leaf springs and having its outer end extending
beyond the outer ends of the leaf springs; a pair of
lateral projections adjacent the outer end of said lever
engageable with said leaf springs; said projections being
located on opposite sides of said leaf springs with one of
said projections being closer to the inner end of said leaf
springs than the other projection; and temperature re-
sponsive means carried by the mounting base and opera-
tively engageable with said lever for imparting pivotal
movement thereto so as to move said contacts into and
out of engagement, :

3. A switch assembly including, a mounting base; a
terminal block of insulating material attached to the
mounting base; a pair of contact stacks mounted on the
terminal block; each contact stack comprising a pair of
leaf springs insulated from each other and having con-
tacts at their outer ends, one of said leaf springs being
snap acting, a hinge spring engaging the snap acting leaf
spring, terminal means engaging each leaf spring and
means engaging the inner ends of said leaf springs for
securing the contact stack to said terminal block; a lever
hingedly connected to said terminal block adjacent the
inner ends of said leaf springs and having its outer end
extending beyond the outer ends of said leaf springs; a
pair of lateral projections extending from each side of
said lever adjacent the outer end thereof; each pair of
said projections being engageable with the leaf springs
of one contact stack; one of each pair of lateral projec-
tions ‘being located at a lesser distance from the inner
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6
ends of said leaf springs than the other; and temperature
responsive means carried by the mounting base and opera-
tively engageable with said lever for imparting pivotal
movement thersto so as to move the contacts of said pair
of contact stacks nio and out of engagement. :

4. A switch assembly inciuding, a mouniing base; a
terminal block of inmsulating material attached to the
mounting base; a pair of contact stacks mounted in the
terminal block in side by side relation; each contact stack
comprising a pair of leaf springs insulated from each
other and having contacts at their outer ends, one of said
leaf springs being snap acting, a hinge spring engaging
the snap acting leaf spring, terminal means engaging each
ieaf spring and means engaging the inner ends of said
Ieaf springs for securing the contact stack to said terminal
biock; a pair of adjusting means carried by said base and
engageable with the snap acting leaf spring of each con-
tact stack; a lever hingedly connected to said terminal
block adjacent the inner ends of said leaf springs and
extending between said contact stacks with the outer end
thereof extending beyond the outer ends of the leaf
springs, a pair of laterally extending projections on each
side of said lever adjacent the outer end thereof, one
lateral projection of each pair being spaced inwardly from
the outer end of said lever and the other projection of
each pair being disposed at the outer end of the lever,
the inwardly located projections being engageable with
the snap acting leaf springs, and outwardly located pro-
jections being engageable with the other leaf springs and
temperature responsive means carried by the mounting
base and operatively engageable with said lever for im-
parting pivotal movement to the lever to move the con-
tacts of said pair of contact stacks into and out of engage-
ment.

5. A switch assembly including, a mounting base; a
terminal block of insulating material attached to the
mounting base; a pair of contact stacks mounted on said
terminal block; each contact stack comprising a pair of
leaf springs insulated from each other and having con-
tacts at their outer ends, one of said leaf springs being
snap acting, a hinge spring engaging the snap acting leaf
spring, terminal means engaging each leaf spring and
means engaging the ionmer ends of said leaf springs for
securing the contact stack to said terminal block; said
terminal means extending through openings in said ter-
minal block so as to be accessible from the side of the
terminal block opposite to that upon which the contact
stacks are mounted; a lever hingedly connected to the
terminal block adjacent the inner ends of the leaf springs
and having its outer end extending beyond the outer ends
of the leaf springs; means on the outer end of the lever
engageable with said leaf springs at points spaced longi-
tudinally different distances from the inner ends thereof;
and temperature responsive means carried by the mount-
ing base and operatively engageable with said lever for
imparting pivotal movement thereto so as to move said
contacts of said pair of contact stacks into and out of
engagement.
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