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(C. 200-166) 4 Claims. 
1. 

This invention relates to the mounting of elec 
trical contacts and its chief object is to secure 
the simultaneous opening or closing or both of 
two or more pairs of electrical contacts, such as 
those used in polarised or other relayS. The in 
vention is particularly Suitable for use in relayS 
having a pair of moving contacts which alterna 
tively engage one or other of two pairs of con 
tacts which can be regarded as relatively fixed 
contacts and which therefore effect the Sane Op 
eration as a double pole change-over SWitch. The 
invention, however, is also applicable to other 
relays with multiple contacts, such as, for ex 
ample, those required to open or close a num 
ber of circuits simultaneously. 

According to the present invention, one of each 
pair of co-operating contacts is so mounted that 
movement imparted to the one contact of a pair 
upon closing of the contacts results or tends to 
result in a movement in the opposite sense of an 
other contact of the same kind, or of more than 
one such contact in the apparatus, and the rela 
tive position of these moved contacts is then 
maintained frictionally. 
For clearness of description, any two contacts 

which are brought into or out of engagement, 
Such as the movable armature contact and a side 
contact of a polarised relay, will be referred to 
respectively as an active and a passive contact. 
Thus, on the first operation of the device, after 
Setting up, one passive contact will normally be 
reached by its co-operating active contact earlier 
than the other or others, and consequently this 
co-operating pair of contacts will close first. The 
motion thus imparted to that passive contact, : 
however, causes the other passive contact of a 
pair, or the other passive contacts to move to 
wards their corresponding active contacts, and 
this motion will only cease in each case on the 
meeting of each pair of active and passive con 
tacts. Then all the passive contacts will be 
aligned with respect to their co-operating active 
contacts, and all pairs of active and passive con 
tacts will be pressed together with approximately 
the same force. On the active contacts, which 
are all assumed to move together, being moved 
in the opposite direction, all pairs of active and 
passive contacts tend to separate at the same 
instant of time. Moreover, since the relative po 
sitions of the passive contacts are maintained by 
friction, the second and succeeding closures of 
the contacts will be nearly simultaneous also, and 
the pressures between the passive contacts and 
the co-operating active contacts will remain 
equalised which is a state of affairs which can 
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2 
not be attained by independent mounting of the 
individual contacts on springs. 

In order that the invention may be readily un 
derstood and easily carried into effect, some forms 
Of the invention will now be described With refer 
ence to the accompanying drawings, in which: 

Figure 1 is a front elevation of a polarised tele 
graph type of relay to which the invention is ap 
plied; 

Figure 2 is a plan of the same; 
Figure 3 is a rear elevation; 
Figure 4 is a vertical section to an enlarged 

Scale taken on the line IV-IV in Figure 2; and 
Figure 5 is an enlarged perspective view of the 

contact arrangements with the passive contacts 
spread from the armature which bears the active 
contacts; 

Figure 6 is a perspective view of a modified 
arrangement in which the invention is applied to 
the mounting of four passive contacts; 

Figure 7 is an elevation looking on the face of 
a mounting for three passive contacts. 

Figure 8 is a view in elevation of the left ter 
minal pillar of a form of relay using a contact 
Supporting bar formed of insulating material, the 
insulating bar and certain other parts being 
ShoWn in vertical section; 

Figure 9 is a view to the right of Figure 8 with 
the armature removed; and 

Figure 10 is a perspective view of Figure 8 with 
the armature removed. 

Referring to Figures 1 to 5, the contacts are 
those of a double pole change-over or double 
throw relay which is a polarised relay having the 
magnetic circuits and the mounting of the air 
mature arranged as in applicant's U. S. Patent 
2,412,123. The coil for the reversals current 5, 
the magnets f, f2, the magnetic limbs 2, 3, the 
pole pieces 6, 7, the armature 0, and the arma 
ture mounting springs 26, correspond to the same 
parts in the said Patent 2,412,123, in which those 
parts are similarly numbered. Near one end the 
armature O carries a pair of contacts 30, 3 
which project from its two opposite fiat faces; 
they are insulated from one another, and as best 
Seen in Figure 5, are connected by angle strips 32 
33 and flexible connector strips 32a and 33a to 
terminal Strips or tags 34, 35, which are mounted 
on the frame of the instrument. It can be seen 
that the contacts 30, 3 are spaced a short dis 
tance apart and are placed side by side so that 
they are equidistant from the pivotal axis of 
the armature C. These form the active contacts 
and they engage a pair of side contacts 36, 37 
When the upper end of the armature moves to the 
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left, as seen in Figure 1, and they engage a pair 
of contacts 38, 39 when the upper end of the ar 
mature moves to the right in Figure 1. The pair 
of passive contacts 36, 37, or 38, 39 on each side 
are mounted near opposite ends of a short bar 
40, 4 of rigid insulating material, and pivoted 
at its centre about a vertical axis which is there 
fore parallel to the contact bearing faces of the 
armature 9. The pivotal arrangement is ShoWn 
in Figure 4 where one of the bars 40 has a pin 42 
forced into a vertical bore in the bar 40, and 
passes through holes in tongues 43, 44 secured to 
the sheet metal pieces 45 to engage frictionally 
the upper and lower Surfaces of the bar 40. A 
coiled compression Spring 46 is introduced around 
the pin 42 between its head 47 and the lower 
tongue 44. Thus, as the pin 42 is tight in the bar 
40, this spring forces the bar 40 down into con 
tact with the tongue 64, and while the bar 40 and 
the pin 42 can turn about the vertical axis of 
the pin, friction is exerted by the tongue 44 to 
hold the bar 48 in any angular position into which 
it may be pushed. 
The sheet metal pieces 45 are in effect flat 

Springs riveted at their lower ends to contact sup 
porting plates 8, and at their upper ends at 49, 
rubbing on the top edges of the plates 48, thereby 
providing compliant members With damping 
means for vibrations of the armature in accord 
ance with applicant's U. S. Patent No. 2,219,222. : 
The plates 48 are resiliently mounted at their 
lower ends on tags 59 and the adjustment of the 
passive contacts 36, 33 is effected by resiliently 
springing the plates 43 inwards from the pillars 
5. For that purpose, the plates 48 are engaged 
by the points of the adjustment Screws 52. 
The passive contacts 36, 37, and 38, 39 are, 

therefore, mounted so that they can move through 
small angles about the axes of the pins 42, but 
this angular movement is controlled by the fric 
tion between the bars 49, 4t and the tongues 44. 
These contacts 36 and 3 or 38 and 39, are mount 
ed with the members of each pair spaced apart 
by the Same distance as the active contacts 30, 
3. So as to co-operate with the latter. 
In an alternative construction the bars 40, 4 

may be made of insulating material with metal 
foils on opposite faces, and the contacts 36 and 
37 or 38 and 39 connected each to one of the foils 
So that connection may be made to them through 
the frictional joints between the bar 40 or 4 and 
the tongues 43, 44 which would then be insulated 
from one another. This alternative construction 
is illustrated in Figures 8 to 10 and Will be de 
Scribed in greater detail hereinafter. 
airl'angement the bar d) or 4 constitutes a rockel 
bar bearing contacts 36, 3 or 38, 39, which if one 
of a pair moves, the other is caused to move in 
the opposite Sense so that when the passive con 
tactS, for example, 36, 37, are engaged by the 
armature or active contacts 39, 3, the passive 
contacts are Self-aligned with respect to the ac 
tive contacts. 
The connections to the contacts 36, 37, and 38, 

39 are made by flexible insulated Wires 53 which 
On eitheir side of the armature are taken down 
though short lengths of insulating sleeving S4 
and are secured to terminal tags 55 which are 
carried in the Sane insulating mounting as the 
tags 50. 

In Figure 6, an arrangement is shown where 
there are four passive contacts 56 mounted in 
pairs On Separate rocker bars 57 which in this in 
stance are shown to be vertical. The bars 5 are 
gripped in spring finger's 58 through which hori 
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4. 
Zontal pivot pins 59 pass, the pins 59 being fixed 
in the bars 57. The rocker bars 57 can yield in 
the Spring fingers 58 and turn through Small an 
gles about the pivot pins 59 So that the passive 
contacts 56 of each pair simultaneously move in 
Opposite Senses. The Spring fingers 58 are formed 
in two pairs each constituted by a loop of spring 
metal such as copper beryllium, and these loops 
are Secured to a horizontal rocker bar 40 which 
corresponds exactly to the bar 40 in Figures 1 to 
5. In this case, however, the rocker bar 40 is 
gripped by the Spring fingers of a sheet metal loop 
60 through which a pin 6 fixed in the rocker bar 
40 passes, so that as in Figures 1 to 5, the rocker 
bar 40 can turn about the vertical axis of the pin 
6. The rocker bar 40 is mounted at the upper 
end of a plate 48 which corresponds to the Sup 
porting plate 48 in Figures 1 to 5, and except that 
the armature must have four contacts, the rest of 
the relay may be constructed as in Figures 1 to 5 
and consequently functions as a four-pole change 
Over relay. 
In Figure 7, a triple pole arrangement is illus 

trated, the passive contacts 62 being mounted at 
the corners of an equilateral triangle on the face 
of a cylindrical member 63 of insulating mate 
rial mounted parallel to the contact calrying face 
of the armature of the relay and which is made 
hollow with an annular wall for the sake of light 
neSS. The disc 63 is adjustably gripped by the 
points of two screws 64 which pass through a 
gimbal ring 63 which can yield slightly. The 
Screws 64 are threaded in nuts 66 welded to the 
inside of the ring 65, and the screws are pro 
vided with lock nuts 67. The gimbal ring 65 is 
also engaged by the points of pivots 68 which pro 
ject outwardly from the arms of a forked bracket 
69. This bracket may be a continuation of a plate 
Such as the plate 48 in Figures l to 5, or may be 
fixed to the upper end of such a plate. The piv 
ots 68 are not in themselves adjustable, but the 
frictional action of them can be adjusted by ad 
justment of the screws 64 because the adjust 
ment of the Screws 64 slightly distorts the gimbal 

5 ring 65 and modifies the frictional engagement 
of the pivots 68 with that ring. 

Figures 8 to 10 illustrate the alternative con 
Struction referred to above in which the bar for 
Supporting the passive contacts is formed of in 
Sulating material. In this arrangement, the bar 
40 (corresponding to the bar 40 in Figures 1 to 

5) is formed of insulating material and is pro 
Vided With sheet metal pieces 56 and 57 on the 
upper and lower faces. These metal sheets have 
extensions 58 and 59 bent against the front face 
of the bar 40 and are connected to the passive 
terminals 36 and f37, respectively. The fric 
tional joint for supporting the bar and for ef 
fecting electrical connections to the passive con 
tacts are formed by pivot pins 60 and 6 sup 
ported in horizontal portions of tongues 43 and 
44 which are insulated from one another. The 
pointed ends of pivot screws 60 and 6 are seat 
ed in bearing Sockets formed in metal sheets 56 
and 57 so that the bar 40 can turn on the piv 
ots under the friction due to the pressure of the 
adjustable pivot screw 60. The bracket 43 is 
resiliently supported on a terminal strip 50 and 
the contacts are set, as in the case of Figures 1 
to 5, by the screw 52 threaded in the upper end 
of pillar 5 and bearing on the bracket 43. The 
bracket 44 has a flexible connection to a ter 
minal strip 55 so that connection to the contacts 
36 and 37 is completed through the pivotal 

joints and the pins 60 and St. The bracket 
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(44 is supported from the bracket 43 by means 
of a screw 62 passing through clearance holes in 
the brackets and in insulating Washers Or Spacer 
disks 63. 
In the above examples, the equalising System 

has been described as applied to the passive Con 
tacts, but clearly the roles of the active and pas 
Sive contacts in this connection may be reversed; 
however, it is usually preferable to avoid the extra, 
mass involved in such means on the moving parts. 

It will be appreciated that the friction provided 
for maintaining the adjustable contacts in the ad 
justed position should be as great as possible sub 
ject to the fact that the adjustment must occur 
under the Smallest operating forces exerted by 
the moving contacts. Any connecting wires from 
the contacts must be sufficiently flexible to en 
sure that the adjustable contacts will not be pre 
vented from remaining in the position in which 
they are set. The adjustable contacts and the 
rocker bar or other member carrying them should 
have a minimum moment of inertia, and if mount 
ed with compliance and provided With damping 
means according to my U. S. Patent 2,219,222 
dated October 22, 1940, should be as light as pos 
sible. It will also be apparent that an Outstand 
ing advantage of the invention is that a single 
adjusting means only need be used for advancing 
and retracting all the adjustable contacts which 
will usually be the passive contacts; thus, the 
adjustment of such a relay or other apparatus 
is rendered no more difficult than that of an ap 
paratus having a single side contact on each side 
of the armature. 

I claim: 
1. A mounting assembly for electrical contacts, 

comprising two pairs of contacts mounted for 
relative movement to permit of opening and clos 
ing of said contacts, a rocker member carrying 
one of said pairs of contacts and pivotally mount 
ed about an axis to permit of movement of the 
contacts carried thereby in opposite senses to and 
from the respective contacts of said other pair, 
frictional means engaging said rocker member 
to maintain same and the contacts carried there 
by in positions determined by the engagement of 
said two pairs of contacts, and a pair of conduc 
tive mounting means carried on opposite sides of 
said rocker member, said pair of mounting means 
being insulated from each other and forming the 
pivotal mounting for said rocker member for con 
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necting the contacts on said rocker member with 
a pair of fixed terminals. 

2. In a double-throw switch, the combination 
of an armature mounted to move between two 
positions, a pair of active contacts carried by said 
armature on one Side thereof, a Second pair of 
active contacts carried by said armature on the 
opposite side thereof, two pairs of passive con 
tacts arranged on opposite Sides of said arma 
ture and in positions to be engaged respectively 
by said pairs of active contacts carried by Said 
armature, a rocker member arranged on one side 
of Said armature and carrying in insulated rela 
tion the contacts of one pair of said pairs of con 
tacts and being adjustable in position by engage 
ment with the cooperating pair of contacts, fric 
tional means operative to maintain Said rocker 
member in adjusted position, a second rocker 
member arranged on the opposite side of Said ar 
mature and carrying in insulated relation the con 
tacts of another pair of contacts and being ad 
justable in position by engagement with the co 
operating pair of contacts, frictional means to 
maintain the second rocker member in adjusted 
position, a pair of metallic pivotal joints pivotally 
Supporting each rocker member and being insu 
lated from each other, a pair of fixed terminals 
for each rocker member, and means forming sep 
arate connections from the contacts on each 
rocker member through said joints to the respec 
tive fixed terminals. 

3. A contact assembly according to claim 1 
wherein Said rocker member is formed of insu 
lating material. 

4. A switch according to claim 2 wherein said 
rocker members are formed of insulating mate 
rial. 

RUPERT EVAN HOWARD CARPENTER. 
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