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2 Claims.

. My invention relates to relay switches of a
type used to make and break an electrical circuit
through the energizing and de-energizing of a
magnetic coil.

Considerable difficulty in the past has been
experienced in producing a relay switch which
is inexpensive, compact, and easily assembled
and at the same time constructed in such a
manner that the working parts thereof will move
quickly and freely and also be protected against
foreign particles such as dust. .

Relay switches of this type, such as described
in my co-pending application, Serial Number
119,180, filed January 6, 1937, and issued August
29, 1939, Patent Number 2,170,961 while efficient,
practical, and easy to assemble, present certain
difficulties. One difficulty in such a relay is that
the armature rod weight is not sufficient to
quickly break the contacts in the relay when the
same is used in circuits carrying a great amount
of current. A different amount of weight is
needed in accordance with the amount of cur-
rent used in the circuit in which the relay switch
is placed. Another difficulty encountered is that
the contact means on the solenoid tends o bind
on the guide means, particularly when one of
the contacts on said contact means does not move
in the same horizontal plane with the other.

It is, therefore, among the objects of my in-
vention to provide an improved switch relay in
which the working parts may be easily and in-
expensively assembled in a casing which prevenis
foreign particles from entering and interfering
with the working of said parts.
~ Another object of my invention is to provide
a guide means for the movable contacts in a

switch relay which allows free movement of said

contacts.

A further object of my invention is to provide
a switch relay assembly in which all lead wires
may be positioned at the end of the switch on
which the contacts are mounted.

Another okject of my invention is to provide
the end of the solenoid rod, opposite the one car-
rying the contacts, with means for making said
rod heavier or lighter as desired.

A still further object of my invention is to
provide means whereby the movable contacts will
not be permitted to come in contact with lead

wires to the solencid coil and thereby short cir- *

cuit the same.
Other objects will be obvious or will appear
during the course of the following specification.
In accomplishing the above results, it has been
found most satisfactory, according to one em-
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bodiment of the present invention, to provide a
fixed contact mounting to be positioned in one
end of the casing, said mounting having two
spaced parallel bars between which the fixed con-
tacts are mounted. 'The bars are so positioned
that the movable contact member in the solenoid
rod may freely move therebetween and the con-
tacts on said movable contact member may co-
operate with the fixed contacts. The parallel
bars also act to separate the lead wires to the coil
from the movable parts. »

I provide the opposite end of the solencid rod
with a weight, which may be varied. This weight
may move freely longitudinally since all wiring
is located on the opposite end of the relay.

In the drawing is shown one of the various
possible embodiments to which my invention is
by no means restricted, the drawing being merely
by way of illustration and not by way of limita-
tion.

In the drawing:

Figure 1 is an elevational view in sectlon of the
device of my present invention showing the con-
struction of the interior of the same; :

TFigure 2 is a horizontal section taken on t
line 2—2 of Figure 1; .

Figure 3 is a horizontal section takﬂn on the
line 3—3 of Figure 1; and

Figure 4 is a partial sevtmnal view on the line
44 of Figure 1.

Like numerals reier to like palts throughout
the several views.

In the embodiment of the invention shown in
the drawing, the switch relay of my present in-
vention consists of an oufer casing or housing
10 of insulating material having closely fitted to
the inside surface thereof adjacent one end, a
hollow piece of insulating material il forming a
hollow portion on said casing of lesser diameter
than the diameter of the remainder of the casing.
An end cap 12 is held in position against one
end of the hollow piece i by pins {8 extending
through the casing 19, the end cap 12 sealing
one end of the casing to prevent dust or any
other foreign material from entering the relay
switch. ' ‘

A magnetic coil 14, which has end flariges 13
and (6 and a hollow core IT of insulating ma-
terial, is contained within the casing 19, the
flange 16 resting against the opposite end of the
piece of hollow insulating material 11, ‘

Reciprocably mounted within the hollow core
i1 is a solencid rod I8 of magnetic material,
preferably cold-drawn steel. A weight 12 of non-
magnetic material, such as brass, is fastened to
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one end of the rod 18, preferably by means of
screw threads 20 on said rod. In this manner,
weights of different sizes may be used on the rod
in accordance with the amount of electric cur-
rent used in the circuit in which the relay switch
is to be inserted. A washer 21 of resilient ma-
terial, preferably felt, is positioned on top of the
weight 19 to prevent the weight from coming in
contact with the end flange I8, thereby having
a cushioning effect.

A pin 22 of non-magnetic material is fastened
to the top of the solenoid rod 18 by means of a
pin 23. A sleeve 24 is loosely fitted about the rod
22 and has a flange 25 which rests against a
spring 26 which encircles the rod 22. The oppo-
site end of the sleeve engages a bar 21 of con-
ductive non-magnetic material slidably mounted
on the pin 22. Contact points 28 and 29 are
mounted on the bar 271. A washer 30 which may
be of paper or any other sound absorbing ma-
terial, is fastened to the top of the bar 27 fo
prevent any hum or vibrating noise caused by
the current passing through the magnetic coil
f4. The top of the pin 22 is upset to form a
head 31 and a washer 32 is placed between the
head 3f and the washer 30. ‘The spring 26 nor-
mally holds the bar 27 and washer 33 against the
washer 32 and head 31,

Lead wires 33 and 34 run from the coil 14

through the slots 35 and 36 in the housing (0 and 3

are connected into the circuit in which the relay
is to be used.

A fixed contact mounting, comprising an upper
disc 37 and a lower disc 38 spaced apart by wash-
ers 39 and 48 and held in this relation by eyelets
41 and 42, is mounted within the casing 10 at
the top thereof. The bottom disc 38 has trans-
verse parallel bars 43 and 44 spaced apart a suffi-
cient distance to permit the movable switch bar
21 to longitudinally reciprocate therebetween.
The bars 43 and 44 act as guiding means for
the bar 27 and permit free longitudinal recipro-
cation of bar 27 as the coil 14 is energized and
de-energized.

Since the bar 27, on which the contacts 28 i

and 29 are attached, is slidably and yieldably
connected to the solenoid rod 18, both ends of
the bar may, in some instances due to a loose
fitting of parts and an uneven movement of the
solenoid rod I8 in the core (1, not be raised in
the same horizontal plane. The guide means of
my present invention consisting of the transverse
parallel bars 43 and 44 allow free movement of
the contact bar 27 and prevents binding between
the guide means and the contact bar.
43 and 44 also prevent rotary movement of the
bar 27. The lower disc 38 also has fixed contact
points 45 and 46 positioned between the parallel
bars 43 and 44 on either side of an aperture 48a.
The contacts 45 and 46 are so spaced as to coop-
erate with the movable contacts 28 and 22 re-
spectively. The aperture 46ag is positioned ahove
the head 3! of the pin 22. The bar 42 has an
opening 471 for the lead wire 23 of the coil 14,

As shown in Figure 3, the guide bars 42 and 44
will prevent the bar 271 from rotfating to such
an exfent as to cause a short circuit between the
lead wires 33 and 34. It will be understood that
the parallel bars 43 and 24 may be formed inte-
grally with the disc 38, as shown in the drawing,
or may be formed of separate pisces and fastened
to said dise. It will also be understood that the
bars may be mounted on the flange 15. Fixed
contacts 45 and 4% are connected to the elec-

trical circuit in which the relay is to be used by v

The bars
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means of lead wires 48 and 49 which extend from
said contacts between the upper and lower discs
371 and 38 and through slots 35 and 3§ respec-
tively in the casing 8. The lead wires 48 and
49 are fastened to the contacts 45 and 46 by
means of eyelets §J and 5. A top cover §2 is in-
serted inside of the casing {8 above the disc 37
and held in position by pins 53. This cover will
prevent any dust or forsign particles from en-
tering the relay.

This switch relay is assembled by placing the
rod I8 inside of the hollow core {1 and placing
the washer 2! and any desired weight (9 upon
one end of the same. The spring 26 and sleeve
24 are then placed about the pin 22 and the
contact bar 21 placed on top of said sleeve. The
washers 20 and 32 are then placed on top of said
bar and the end of the rod 22 upset to form the
head 31. The coil and armature assembly are
then placed inside the casing 18, the flange 16
resting against the insulating material t{. The
lead wires 33 and 34 are placed in the slots 35
and 36. The fixed contact moeounting is then
placed in the casing, parallel bars 43 and 44 being
positioned either side of the bar 27 so that the
bar 21 may reciprocate therebetween. The par-
allel bars will rest against the flange (3 and the
lead wires 48 and 49 will be placed through the
slots 35 and 36 respectively. The top cap 52 is
then placed in position on the casing or housitig
19, pins 53 being inserted to hold said cap in
position. The end cap 12 is also placed in posi-
tion at the bottom of the casing and held by
pins 13.

In the operation of the relay, with the same
assuming a vertical position, as shown in Figure
1, the solenoid rod {8 is normally in its lower-
most position. Upon energizing the coil (4, the
rod 18 is moved upwardly until the movable con-
tact points 28 and 29 contact the fixed points 45
and 46, which completes the external circuit of
lead wires 48 and 49. Since the bar 27 is yield-
ably mounted on the rod {8, rod I8 may move
upwardly slightly after the contact points are
in engagement, the head 3i{ entering the aper-
ture 46a.

When the coil (4 becomes sufficiently de-
energized, the weight 19 will meve the solenoid
rod 18 downwardly quickly disengaging the con-
tacts 28 and 29 from the contacts 45 and 46,
returning the solenoid rod I8 to its lowermost
position. Should the bar 27 ke moved by the
rod 18 so that the contacts 28 and 28 mounted
thereon would not be moved in the same horizon-
tal plane, no binding between the guide means
and the movable bar 2T will take place since said
bar is free to reciprocate between the parallel
bars 43 and 44.

It is not my intention to limit the present in-
vention to the embodiments of the invention here-
in described, but rather to include all equivalent
structures as covered by the scope of the fol-
lowing claims.

What I claim is:

1. In a relay of the class described having a
magnetic coil for actuation of an armature rod,
both encased in an insulating housing forming
chambers in both ends thereof, the combination
of a movable switch member comprising a bar
bearing switch elements yieldingly connected to
one end of said rod for longitudinal movement
only, said bar being approximately the same
width as said rod, a weight adjustably connected
to the opposite end of said rod, a fixed contact
mounting comprising inner and outer insulating
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discs spaced apart said inner disc having points
to contact said switch elements on said bar,
parallel projections formed integrally with said
inner disc and extending toward the adjacent
end of said coil said projection being positioned
either side of said movable switch member to
prevent rotation of the latter and permit longi-
tudinal movement of the same therebetween and
to form a chamber hetween said guide members
and said housing, connections from said coil ex-
tending from the end of said coil adjacent said
guide members and through said chambers and
end caps on both ends of said housing.

2. In a relay of the class described having a
magnetic coil for actuation of an armature rod,
both encased in an insulating housing, forming
chambers in both ends therecf, the combination
of a movable switch member comprising a bar
bearing switch elements yieldingly connected to
one end of said rod for longitudinal movement

10

3

only, said bar being approximately the same
width as said red, a weight adjustably connected
to the opposite end of said rod, a fixed contact
mounting comprising inner and outer insulating
discs spaced apart said inner disc having points
'to dontact said switch elements on said bar,
parallel projections formed integrally with said
inner disc and extending toward the adjacent end
of said coil said projection being positioned either
side of said movable switch member to prevent
rotation of the latter and permit longitudinal
movement of the same therebetween and fto form
a, chamber between said guide members and said
housing, connections from said coil extending
from the end of said coil adjacent said guide
members and through said chambers, lead wires
from said switch points extending between said
inner and outer disks and through said housing,
and end caps on both ends of said housing.
ELMER SEVERIN BORGKVIST.




