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The present invention relates to relays for 
controlling various electric circuits. It is more 
\particularly concerned with the actuation of the 
relay springs which carry the movable contacts 
and the means by Which a plurality of Springs 
are operated from a single actuating arm. In 
relays of the type to which the present inven 
tion applies, it is customary to provide the sev 
eral spring arms with spacers of insulating ma 
terial and to provide the actuating arm with 
an insulating member that engages the first 
spring. The insulating members transmit the 
movement of the actuating arm to the first spring 
and from there to each succeeding Spring. It 
is evident that the accuracy with which the 
insulating members are manufactured and main 
tained is very important in the continued opera 
tion of the relay. A Small amount of Wear On 
each of the insulating members will result in 
an accumulative error which, in a short time, will 
make the relay inoperative. It is also evident 
that these insulating members must be free from 
objectionable swelling or shrinkage due to 
changes in humidity or temperature of the Sur 
rounding atmosphere. 
The present invention contemplates the pro 

duction of a novel insulating member for in 
terposition between the actuating arm of the re 
lay and the adjacent springs, and between the 
several springs which are to be moved by the 
actuating arm. Heretofore, various types of in 
Sulating members have been employed, but ap 
parently they have not been designed with a 
full understanding of the problem involved. 
Hard rubber insulating members have been 
utilized, but they have the objection that they 
wear rapidly and the dust on the relay contacts 
seriously impairs the conductivity, often times 
resulting in failures. The hard rubber insulat 
ing members also have the difficulty that they 
are not capable of withstanding a very high tem 
perature without softening. 
We have considered the matter of fiber insu 

lating members, but such material has been found 
to be too susceptible to atmospheric conditions 
for the accuracy desired. Furthermore, the fiber 
material is structurally weak and will often 
break in riveting the insulating members to the 
spring. 
We have found that a certain construction of 

insulating member utilizing synthetic resin to 
be very satisfactory for our purpose. It is neces 
sary to construct the insulating member in a 
particular fashion in order to obtain the desired 
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member and its embodiment in the relay consti 
tute the novel features of the present invention. 
The features and advantages of the present in 

vention will appear more fully as the description 
proceeds, reference being had to the accompany 
ing drawing wherein a preferred form of the in 
vention is shown. It is to be understood, how 
ever, that the drawing and description are ill 
lustrative only, and are not to be taken as limit 
ing the invention except insofar as it is limited 
by the claims. 

In the drawing: 
Fig. 1 is an assembly view of a relay to which 

the present invention is applied; 
Fig. 2 is an enlarged sectional view taken on 

the line 2-2 of Fig. 1 and illustrating the mount 
ing of the insulating members on the actuating 
arm of the relay and on the spring; 

Fig. 3 is an enlarged sectional view taken on 
the line 3-3 of Fig. 2. 

Referring now in detail to the drawing, the 
coil portion of the relay is indicated by the 
numeral O. The armature of the relay is indi 
cated at . This armature carries an arm 2 
and the armature is pivoted by means of a pivot 
pin 3. The stationary contacts of the relay 
are indicated at 4 and 5, the contacts 4 be 
ing the back contacts, while the front contacts 
are the contacts 5 that are made when the relay 
coil is energized. The movable spring contacts 
of the relay are indicated at f6, two contacts of 
this type being shown. It is evident, of course, 
that the contacts 6 may include one or Several 
Spring contacts, depending upon the particular 
purpose for which the relay is designed, 
Actuation of the Spring contacts 6 is by 

means of the arm 2. This arm carries an in 
Sulating member 7 to engage the first Spring. 
The second spring has riveted thereto an insu 
lating member 8. Succeeding springs would 
also have insulating members similar to 8 
thereon. The rivet 9 Secures the insulating 
member 8 to the second spring 6. 

It will be appreciated that in transmitting the 
movement of the arm 2 to the first spring con 
tact and through this spring contact to the suc 
ceeding spring contact of the relay, the insulat 
ing members and 8 are continually subjected 
to wear at their free ends. Furthermore, in 
mounting the insulating member 7 upon the 
arm 2 it is necessary to secure it, and in order 
to do so, the most desirable manner of Securing 
is by a drive fit by which the arm is secured in 
a recess provided in the insulating member 7. 

results. The construction of Such insulating We have found normal construction of rods of 
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Synthetic resin material and fibers to be totally 
impractical for this purpose, the reason being 
that a cleavage of the insulating member results 
from the interior pressure. The insulating 
member 8 encounters much the same difficulty 
in securing it to the spring contact by means 
of the rivet 9. We have endeavored to use 
ordinary commercial forms of rods made from 
Synthetic resin material such as "Bakelite.' 
However, such materials develop cleavage lines 
where they have little or no strength, and the 
destruction of the insulating members is too 
frequent for practical use. On the other hand, 
the Synthetic resin materials do have very fine 
wearing qualities, particularly where the con 
struction includes an impregnated paper or fabric 
as a part of the finished rod. 
In order to obtain the desired characteristics, 

we have found it necessary to construct our in 
Sulating materials in the following manner. We 
first take ordinary sheet material of Synthetic 
resin which is made from a plurality of layers 
of paper impregnated with the resin and pressed 
together. From this material, rods 2 are cut, 
the rods being of very small diameter in the 
neighborhood of less than one-eighth inch. 
Cleavage lines of course appear in these rods 
parallel to the laminations. In order to over 
come this Weakness, we then wrap the rods with 
paper which has passed through the synthetic 
resin compound so as to build up a coil 20 of 
resin impregnated paper about the rod which is 
cut from the sheet. The rod is then cured with 
the coiled impregnated paper about it by placing 
it in a mold and Subjecting it to the necessary 
heat and pressure. From the resulting rod, we 
cut the lengths that are used for the insulating 
members and 8. 
It will be noted that the maximum strength of 

these rods lies in the rolled portion 20 around 
the central rod 2, and it is the central rod por 
tion that is drilled out in order to receive the 
tip of the arm 2 or the rivet 9. There is no 
radial line of cleavage in the rod. Thus the full 
strength and advantage of the impregnated pa 
per is available to prevent cracking of the in 
Sulating member. 

It has been proposed to roll the rods initially 
without a center rod and thus avoid the ap 
parently expensive process of originally forming . 
rods from sheets. We have found this to be in 
operable for the reason that when the rod is 
molded there is such a shrinkage as to form folds 
in the paper and thus establish a radial cleavage 
line. 
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The insulating members constructed in the 
manner hereinbefore described have the advan 

2,267,191. 
tages of sufficient tensile strength to avoid break 
age when fitting them on the arms and the rivets. 
They also have the advantage of Wearing very 
slightly where they contact the surfaces of the 
spring contacts. They take a very high polish 
and when the Surface of the spring is also pol 
ished, a very long life results. The temperature 
characteristic is also very good. With the ordi 
nary "Bakelite' material, there is no softening 
at temperatures which the relays will normally 
stand. Since the material is inherently a Water 
repellent and has a low temperature coefficient 
of expansion, atmospheric conditions do not seri 
Ously affect the operation of the relay by chang 
ing the lengths of the insulating members. 
From the foregoing description it is believed 

that the construction and advantages of our in 
- Vention will be readily apparent to those skilled 
in this art. Having thus described our invention, 
what We claim as new and desire to secure by 
Letters Patentis: 

1. A movement transferring spacer for relay 
springs and the like comprising an inner rod 
section of phenolic resin impregnated sheets of 
paper having planar lines of cleavage, and a shell 
section of phenolic resin impregnated paper 
coiled about said rod section and intimately 
united therewith. 

2. A movement transferring spacer for relay 
Springs and the like, comprising an inner rod 
of insulating material, said rod having mount 
ing means therein, and a peripheral shell en 
circling said rod, said peripheral shell being com 
posed of a plurality of layers of fibrous sheet 
material impregnated with an insulating com 
position and fitting tightly about the rod. 

3. A movement transferring spacer for relay 
Springs and the like, comprising a rod section 
of insulating material having a recess extending 
into it from one end thereof, said rod being pro 
vided with an aperture leading from said recess 
to the other end thereof to receive a fastener, a 
fastener mounted in the aperture, and a periph 
eral shell on said rod composed of circumferen 
tial layers of fibrous material impregnated with 
an insulating composition and free of radial 
cleavage lines. 

4. A movement transferring spacer of the char 
acter described, comprising an inner rod of in 
Sulating material having a recess therein ex 
tending inwardly from one end thereof, and a 
peripheral shell encircling said rod, said shell be 
ing composed of compressed layers of a fibrous 
sheet impregnated with an insulating composi 
tion, the layers encircling the rod. 
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