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57 ABSTRACT 

A multiple push button assembly with abutment mem 
bers on each pushbutton are securely held in undercut 
portions of a single latch bar in the respective pushbut 
ton switch operative positions. More than one pushbut 
ton assembly may be simultaneously actuated and in 
terlocked in the operative position. 

8 Claims, 8 Drawing Figures 
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MULTIPLE SWITCH CONTROL ASSEMBLY WITH 
MULTIPLE PUSHBUTTON INTERLOCK LATCH 

BAR AND SAFETY SWITCH 

This invention relates to an electrical switch device 
for controlling a central heating system. 

It is becoming increasingly important in domestic 
heating control to provide a programming switch which 
is capable of selecting complex combinations of hot 
water and central heating functions. Thus, sophisti 
cated switching is envisaged whereby, for example, 
time periods for the two functions and predetermined 
levels of control for the central heating can be selected. 
If such control is to be achieved, switches will have to 
be incorporated in the programmer which can supply 
current to perhaps two circulating pumps at say 0.7am 
peres each (inductive), and in the case of a large do 
mestic oil-fired boiler to a fanfoil pump motor at say 3 
amperes (inductive). In addition, low currents will have 
to be applied to control circuits to achieve the current 
conditions of heating and, as said previously, the mo 
tors and circuits will have to be supplied in many varia 
tions and combinations. Such complex selection inevi 
tably requires a number of switches, the current carry 
ing capacity of which would have to be in the order of 
5 amperes. Unfortunately, however, as explained be 
low, the problem does not end here because the current 
switching capacity of the switches will also have to be 
of the order of 5 amperes. Furthermore, there are two 
critical positions in which a switch is liable to be dam 
aged. Firstly, when connection is made, the "in rush' 
current may be many times larger than the final steady 
current. Secondly, when connection is broken, a de 
structive arc can be drawn between the contacts if the 
load is inductive. The latter is generally the more trou 
blesome. In fact, current switching capacity is always 
less than the current carrying capacity and if the cur 
rent cannot be guaranteed to be less than the switching 
capacity of the switch at the instant of switching, then 
the carrying capacity must, in order to prevent damage, 
be restricted to that of the switching capacity. Switches 
used for central heating control must meet this require 
ment since switching of relatively high current induc 
tive loads is necessary. 
Although complex selection can be achieved using a 

number of relatively heavy duty switches each of which 
has a current carrying and switching capacity of the 
order of 5 amps, clearly such an arrangement would be 
space consuming and uneconomic. As a compromise, 
therefore, it has been common practice to have less so 
phisticated selection using these higher rated switches. 
An alternative to this is to carry out the program 
switching at low currents and use these to switch the 
heavier currents with relays. This too is unwieldy and 
expensive, 
According to the present invention there is provided 

an electrical switch device including a number of selec 
tor switches and a safety switch which are connectible, 
in use, in a current supply circuit for a load to be con 
trolled by the device; and mechanical means which, in 
use, actuate the safety switch to isolate a given selector 
switch from the current supply circuit while it is in the 
process of switching and to connect it in the circuit 
when switching is completed; the safety switch having 
a current switching capacity higher than that of the se 
lector switch so that during switching of the latter con 
tact, arcing is prevented. 
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Preferably, the safety switch isolates all the selector 

switches from the current supply circuit whilst a given 
selector switch is in the process of switching. Then, 
whilst program switching is carried out by the selector 
switches the safety switch switches off the supply. Con 
sequently, each selector switch can have a relatively 
low switching capacity, for example, 0.2 amperes, it 
only being necessary to provide the safety switch with 
a high switching capacity of, for example, the order of 
5 amperes. 
The mechanical means may be such that if one or 

more selector switches are in the “on' position, it or 
they can be returned to the "off" position by moving 
another selector switch from the "off' to the "on' po 
sition. 
The mechanical means may include a longitudinally 

movable latch bar. Each selector switch may be in the 
form of a spring-loaded push button having a longitudi 
nally movable lever adapted to engage the latch bar to 
cause longitudinal movement thereof. The latch bar 
may be provided with a number of cam surfaces and 
each lever may be provided with an abutment member, 
each member being adapted to engage a corresponding 
one of the surfaces to cause longitudinal movement of 
the latch bar. Each cam surface may be provided with 
an undercut portion so that after a predetermined 
movement of the latch bar in one direction, the abut 
ment member disengages the cam surface and latches 
in the undercut portion. The latch bar may be spring 
biased in a direction opposite to the one direction, so 
that when the abutment member leaves the cam sur 
face, the latch bar is moved in the opposite direction 
and the abutment member latches in the undercut por 
tion. The safety switch may be of the snap-action type 
and is provided with a spring biased plunger against 
which one end of the latch bar engages. Each lever may 
support one or more electrical contacts which are 
adapted to engage or disengage one or more stationary 
electrical contacts during movement of the lever. 
Movement of each lever may be at right angles to the 
movement of the latch bar. 
The invention will now be described in more detail, 

by way of example, with reference to the accompany 
ing drawings in which: 
FIG. 1 is a diagrammatic plan view of a push button 

switch assembly for a central heating system; 
FIG. 2 is a view as seen in the direction of arrow X 

in FIG. 1; 
FIG.3 shows in more detail an individual push button 

assembly and its associated actuating lever; 
FIGS. 4 (a), (b), (c), (d) and (e) all show a detail of 

a latch bar of the switch assembly shown in FIG. 1, and 
each illustrate a particular operational position thereof; 
FIG. 5 shows in detail a plan view of a movable con 

tact carrier of the assembly shown in FIG. 1; 
FIG. 6 shows an end elevation of the carrier shown 

in FIG. 4 in an operative position relative to a stator 
terminal member of the assembly shown in FIG. 1; 
FIGS. 7(a), (b), (c), (d) and (e) all diagrammatically 

illustrate how the switch assembly of FIG. 1 is con 
nected in circuit, and each show a particular opera 
tional condition; and 
FIG. 8 is a diagrammatic illustration of a micros 

witch. 
Referring to the drawings, FIG. 1 shows a push but 

ton switch assembly including a base plate member 1 
on which is mounted a bank of eight selector or push 



3,739,110 
3 

button switches indicated generally at 2. Each of the 
selector switches 2 is spring-loaded and when de 
pressed causes movement of a latch bar 3 to the right 
as shown in FIG. 1 to actuate a safety switch in the form 
of a snap-action microswitch 4. 
The microswitch illustrated diagrammatically in FIG. 

8 is of conventional form and is such that depression of 
the plunger 5 causes a movable contact C to move with 
a snap-action out of contact with a first terminal T1, 
into contact with a second terminal T, and then, when 
the plunger is released back into contact with the first 
terminal T. This movement of the contact is provided 
by a simple lever mechanism L1, L. and spring, S, 
mounted on a fixed bracket B. 

It will be understood, of course, that switch construc 
tions different from that just described can be used pro 
vided the switch has a higher current switching capac 
ity than that of each selector switch. 
FIG. 3 shows in more detail the construction of an in 

dividual push button assembly. Extending from each 
push button itself is an actuating lever 6, one end of 
which is provided with a slot 7 for receiving a spring 8 
and an associated backing plate 9. An upturned tag 10 
formed on each lever is arranged to engage a corre 
sponding cam surface 11 formed on the latch bar 3 as 
indicated in detail in FIGS. 4 (a), (b), (c), (d) and (e). 
Each lever supports a contact carrier 12 as shown in 
FIGS. 5 and 6, a T-shaped cut-out 13 in the lever being 
arranged to receive a complementary projection (see 
FIG. 6) formed on the underside of the carrier. The 
contact carrier is shown in plan view in FIG. 5 and has, 
for example, six contact clips 15 which are arranged to 
engage the terminals 16 of a corresponding stator 17 
carried by a bracket 18 secured to the base plate 1. 
FIG. 6 illustrates how each stator is assembled to its 
corresponding contact carrier and shows the clips 15 in 
the "not-operated' position. 

In the fully retracted position of the actuating lever, 
the tag and the cam surface on the latch are in the posi 
tions shown in FIG. 4 (a) and the contact deployment 
as in FIG. 7(a). 

Initial depression of the push button as shown in FIG. 
4(b) is not sufficient significantly to disturb the push 
button switch contacts which remain 'off', but is suffi 
cient to cause the tag 10 to move along the cam surface 
11 resulting in movement to the right of the latch bar 
and breaking of the microswitch contacts. Further de 
pression of the push button causes further movement 
of the latch bar (see FIG. 4(c)), maintaining the mi 
croswitch operated and 'off' and breaking the push 
button switch contacts as shown in FIG. 7 (c). Contin 
ued depression of the push button causes continued 
movement of the latch bar (FIG. 4d) which causes the 
microswitch to remain in the operated condition and 
the push button switch contacts to make as shown in 
FIG. 7(d). Depression of the push button beyond the 
position shown in FIG. 4(d) causes the latch bar to be 
returned to the left by the spring biased microswitch 
plunger until the tag positively engages the latch as 
shown in FIG. 4(e) so that the microswitch contacts re 
make as shown in FIG. 7(e). 
For convenience, FIGS. 7(a) to (e) illustrate single 

pole switches 2. Such switches are not excluded from 
the ambit of the invention, but it will be appreciated 
from FIGS. 1, 5 and 6 that in the particular example 
presently being described these switches are of the mul 
ti-pole type having, for example, a six-pole changeover 
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4. 
configuration so that complex switching off and be 
tween several loads is possible. Again, in FIGS. 7(a) to 
(e), the safety switch 4 is connected between the supply 
and the selector switches 2. However, it will be under 
stood that the switch 4 may be connected anywhere in 
the supply circuit for the load to be controlled, for ex 
ample, between the switches 2 and the load or between 
the supply and the load. 

It will be appreciated from the foregoing description 
that while a particular push button switch is moved 
from "off' to "on', current supply to it is cut off by vir 
tue of the microswitch being opened. However, the me 
chanical relationship between the actuating levers, 
latch bar and microswitch plunger is such that move 
ment of the switch button is completely interdependent 
whereby if one switch is in its "on' position, it can be 
returned to its "off" position by moving another switch 
from "off' to "on'. Consequently, current supply to 
the switches will be cut off by the microswitch not only 
while a push button switch is moved from "off' to "on' 
but also when retracted from "on' to 'off'. 
As an alternative to the push button switch assembly 

described above, a rotary switch could be employed. 
The rotary switch would be of the “push in order to 
turn' type, the pushing action serving to actuate the 
safety or microswitch. The sequence would then be 
"push' thereby cutting off the supply by opening the 
safety switch, turn to select or change a particular pro 
gram and then release to reestablish the supply by clos 
ing the safety switch. 
The main feature of the switch assemblies described 

above is that while a particular selector switch is in the 
process of switching, it is isolated from the supply by 
the safety switch. Consequently, if the assembly is re 
quired to switch high current loads, each selector 
switch can have a comparatively low switching capacity 
it only being necessary to provide the microswitch with 
a relatively high switching capacity to meet the switch 
ing load requirements. Consequently, the switch assem 
blies described have application wherever switching off 
high power loads is required, for example, in the con 
trol of central heating systems. 

I claim: 
1. An electrical switch means comprising in combina 

tion a plurality of selector switches each having opera 
tive and inoperative conditions, a safety switch, me 
chanical actuating means movable to operate said se 
lector switches and operatively connected to said safety 
switch, and electrical connections interconnecting said 
safety switch with each said selector switch, said safety 
switch controlling current supply to said selector 
switches and having a first position in which current 
can be supplied to said selector switches and a second 
position in which current cannot be so supplied, said 
actuating means having first, second, third, and fourth 
positions and being movable consecutively from said 
first position in which each of said selector switches is 
in one of its conditions and said safety switch is in its 
said first position, to said second position in which each 
of said selector switches is, and has remained, in said 
one condition and said safety switch is in its said second 
position, to said third position in which at least one said 
selector switch is in its said other condition and said 
safety switch is, and has remained, in its said second po 
sition, and into said fourth position in which the said at 
least one selector switch is, and has remained, in its said 
other condition and said safety switch is in its said first 
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position, said safety switch having a current switching 
capacity higher than that of each said selector switch 
and sufficient to meet predetermined switching load 
requirements. 

2. An electrical switch means as claimed in claim 1, 5 
in which said actuating means comprises a longitudi 
nally movable latch bar operatively connected to said 
safety switch and a plurality of spring-loaded push but 
tons each for actuating a respective one of said selector 
switches, each said push button having a longitudinally 10 
movable lever connected to said latch bar to effect lon 
gitudinal movement thereof. 

3. An electrical switch means as claimed in claim 2, 
in which said latch bar is provided with a plurality of 
cam surfaces and each said lever is provided with an 15 
abutment member, each of said abutment members 
being engageable with a corresponding one of said sur 
faces to effect longitudinal movement of said latch bar. 

4. An electrical switch means as claimed in claim 3, 
in which each of said cam surfaces is provided with an 20 
undercut portion so that after a predetermined move 
ment of said latch bar in one direction, said abutment 
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6 
member disengages said cam surface and latches in said 
undercut portion. 

5. An electrical switch means as claimed in claim 4, 
in which said latch bar is spring biased in a direction 
opposite to said one direction so that when at least one 
of said abutment members leaves its corresponding 
cam surface, said latch bar is moved in said opposite 
direction and at least one of said abutment members 
latches in said undercut portion. 

6. An electrical switch as claimed in claim 2, in which 
each of said selector switches comprises two sets of 
electrical contacts, one set being supported on a corre 
sponding one of said levers and said other set being 
mounted on a stationary support. 

7. An electrical switch as claimed in claim 2, in which 
movement of each of said levers is at right-angles to 
said movement of said latch bar, 

8. An electrical switch as claimed in claim 2, in which 
said safety switch is of the snap-action type and is pro 
vided with a spring biased plunger against which one 
end of said latch bar engages. 
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