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CARTRIDGE RELAY CONTACT
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Winnipeg, Manitoba, Canada
Filed May 9, 1966, Ser. No. 27,557
10 Claims. (CL 260—387)

The invention relates to the construction of electric re-
lays and in particular is concerned with replaceable relay
contacts.

Relays such as those used in street-lighting systems are
subject to mechanical and electrical failure. One of the
most frequent causes of failure is the burning or pitting
of contact surfaces due to transient overloads and to re-
peated opening and closing of the contacts, Heretofore
it has been mecessary, in the event of contact failure, to
remove the entire relay from the installation so that the
old contacts may be replaced by new ones. The removal
of the relay assembly from the installation is frequently
a difficult procedure. When a street lighting relay failure
is reported, for example, a serviceman inspects the installa-
tion, and if faulty contacts are responsible for the failure,
the serviceman replaces the unit by a new one. If the
failure is reported at night, it is usually necessary to wait
until daylight for the relay assembly to be replaced. The
defective ‘relay unit is then taken to a servicing shop,
where trained personnel dismantle the assembly, replace
the contacts, and reassemble the relay unit. The repair
of the relay may consume a half-hour or longer, especial-
ly if a number of critical adjustments (e.g. spring tension)
have to be made.

The present invention provides a relay unit having a
cartridge-type relay contact assembly which can be readily
replaced in the relay unit without taking the relay out of
service. The relay unit is provided with clips such as
those used for holding ordinary fuse cartridges, each of
the clips being joined to a terminal of the circuit con-
trolled by the relay. The contact assembly, which in-
cludes a fixed contact and a movable contact, is mounted
in a cartridge similar to an ordinary fuse cartridge, each
contact being joined to one of the ferrules on either end
of the cartridge. The movable contact is adapted to be
connected to an external mechanical linkage for operation
by an electromagnetic solenoid or other control device.
The cartridge contact assembly can easily be held fast
due to the firm grip of the clips on the ferrules, and can
be readily replaced by a new cartridge in the event of con-
tact failure. The cariridge can be removed without the
use of any tools (except possibly a comventional fuse
puller) and replaced in a fraction of the time previously
required to replace the entire relay unit. No extensive
repar work is needed at a service shop because the cart-
ridges are inexpensive and the defective ones can simply
be thrown away. The cartridges can be used to confain
normally open or normally closed contact assemblies, and
relay units can easily be designed to hold each type of
carfridge. Cartridge-type relay contacts may of course
be used in applications other than street lighting, and can
be designed for different current and voltage requirements.
The use of these cartridges in such applications as street
lighting cuts down the required inventory of complete
units, since in many cases only the contact assembly and
not the complete relay umit will have to be replaced.
Conversion from normally open to normally closed con-
tacts can also be easily attained.

The invention will now be described with reference to
the accompanying drawings, in which:

FIGURE 1 shows a relay unit having a replaceable
cartridge-type contact assembly;

FIGURES 24 and 2b show in section embodiments of
the cartridge-type contact assembly: FIGURE 24 being a
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normally open contact assembly and FIGURE 2b a nor-
mally closed assembly;

FIGURE 3 shows a double pole relay unit including two
cartridge-type contact assemblies, one of which is normal-
1y open and the other normally closed;

FIGURE 4 shows side and end views of a cartridge-
type contact assembly and of clips suitable for holding
the contact assembly; and

FIGURE 5 shows a street lighting system in which re-
lays according to the invention can be used.

FIGURE 1 shows a relay unit comprising terminals 11
and 12, clips 13, 14, 15 and 16, a fuse 17, a normally
closed cartridge relay contact assembly 18, and conductive
continuity strips 19 and 20. The strip 28, shown in broken
lines, is “underneath” the rest of the assembly. A fixed
contact 21 is connected via a brass insert 33 to a ferrule
25, and a movable contact 22 is connected to a ferrule
24 via a flexible jumper 23. Movable contact 22 is con-
nected to a plunger 26, which is attached by means of a
coupling cap 27 to a flexible control arm 28. Control
arm 28 is pulled in the direction of the arrow when cur-
rent is applied to the coil of solenoid assembly 29. A
control circuit safety fuse 39 is shown in series with the
coil windings, and terminals 31 and 32 connect the coil to
the external control circuit.

The circuit to be controlled by the relay is connected to
terminals 11 and 12. As can be readily seen from the
figure, the current path from terminal 11 to terminal 12
passes through fuse clip 13, fuse 17, fuse clip 14, con-
tinuity strip 19, cartridge clip 15, ferrule 24, jumper 23,
movable contact 22, fixed contact 21, insert 33, ferrule
25, clip 16, and finally continuity strip 26. The circuit
is broken when current is applied to terminals 31 and
32 of the solenoid, causing solenoid armature 34 to be
pulled in the direction of the arrow. The armature move-
ment causes the control arm 28 to pull the plunger 26,
and thus the movable contact 22 is forced away from
the fixed contact 21.

The control arm 28 should be somewhat flexible in
case the paths of movement of the armature 34 and the
plunger 26 are not of equal length. Also the use of a
flexible arm ensures that sudden jerks will not tend to
break the control arm. The arm 28 can be connected to
a plurality of contact assemblies, (See, for example,
FIGURE 3.)

The ferrules 24 and 25 are preferably of the same
shape and size as those of fuse 17, so that standard fuse
clips 13, 14, 15, 16 may be used throughout the as-
sembly. It will also be seen that with the fuse 17
and the contact assembly 18 mounted as shown, it is
possible to convert the relay unit from a normally closed
relay to a normally open relay simply by interchanging
the positions of the fuse 17 and the cartridge 18, and
laterally reversing the cariridge 18 so that the plunger
26 may be connected to the control arm 28.

For street lighting, the solenoid assembly 29 is pref-
erably constructed so that its operating voltage range is
between 65 volts and 130 volts. Although the majority
of utility companies use a control circuit voltage as
close to 115 volts as possible, voltage variations (especi-
ally voltage dips) occur on the system occasionally.
These voltage dips should preferably not.cause the relay
contacts to revert to their normal position. Normally
the solenoid coil will be designed for use with an A.C.
control voltage.

FIGURES 24 and 2b show, in section, a cartridge con-
tact assembly according to the invention. A cartridge
38, similar to a fuse cartridge, is capped at both ends
by conducting ferrules 24 and 25 composed of brass
or other suitable material. A fixed contact 21 disposed
inside the cartridge is electrically and mechanically con-
nected to the ferrule 25 by a brass insert 33, which acts
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as-a heat dissipator as well as a conductor. A movable
contact 22 can slide back and forth in the tube when
actuated by a plunger 26, which is connected to the
contact 22. The plunger 26 is connected to an end cap
40 of non-conductive material. The end cap 40 may
be attached tc a control arm such as arm 28 shows in
FIGURE 1. The movable contact 22 is electrically con-
nected to the ferrule 24 by a jumper 23 and a jumper
Iug '36. The lug 36 is firmly compressed between the
contact 22 and a brass retainer 39, the latter serving
also as a heat dissipator. The contacts 21 and 22 are
made of silver plated copper or other good quality con-
tact material. A longitudinal siot-shaped opening 37 in
the cartridge allows the jumper to be comnnecied between
the ferrule 24 and the contact 22. The opening 37 acts
as a guide for the jumper 23 when the contact 22 moves
from one position to another, and also permits immediate
inspection of the condition of the contacts.

In a normally open contact assembly (FIGURE 2q),
a washer 42 of fiber, nylon, or similar material, is at-
tached to the cartridge 38 by pins 43 and 44, The
washer 42 serves as a retainer for a contact spring 33.
The spring 35 is compressed between the washer 42
and a spring retainer 41, which is firmly attached to the
plunger 26, in the closed position of the relay. The
‘spring 35 acts to open the relay in the absence of ex-
ternal force on the plunger 26. A conductive washer
45 is firmly attached to the ferrule 24, and acts as a
guide for the plunger 26. The positions of the washers
45 and 42 determine the maximum opening between
the fixed contact 21 and the movable contact 22.

In a normally closed contact assembly (FIGURE 24),
the washer 42 is omitted, although it is preferable to
retain the washer 45 as a guide for the plunger 26. The
spring 35 is now compressed between the washer 48
and the retainer 39, so that in the absence of external
force on the plunger 26, the contact 22 is pressed tightly
against the contact 21. “The spring 35 is longer in the
normally closed contact assembly than in the normally
open assembly. Proper choice of springs and washer
positions will allow both the normally open or normally
closed contact assemblies to be used in different appli-
cations.

FIGURE 3 shows a 2-pole relay according to the in-
vention. The relay unit 49 is identical with that shown
in FIGURE 1, and relay unit 50 is the same as unit 49
except that unit 49 is a normally closed unit and unit 56
is normally open. The only difference in structure be-
tween the two units is that normally closed contact as-
sembly I8 is on the right of control arm 28, and nor-
mally open contact assembly 46 is on the left, while fuses
17 and 51 are on the opposite sides of arm 28 from the
cartridges 18 and 46 respectively. When solenoid arma-
ture 34 is retracted in the direction of the arrow, control
arm 28 opens the contacts in cartridge 18 and closes the
contacts in cartridge 46. Terminals 11 and 12, 47 and
48 can be connected to external circuits which are to
be controlled.

Of course, the relay construction shown in FIGURE
3 could be used as a 2-pole normally open relay or a 2-
pole normally closed relay simply by altering the posi-
tions of the cartridges.

FIGURE 4 shows side and end views of a contact
assembly cartridge 18 and clips 15 and 16. This figure
illustrates the ease with which a cartridge can be replaced
in the clips. Ferrules 24 and 25 are firmly clasped by
clips 15 and 16 respectively, ensuring good electrical con-
duction and mechanical stability.

FIGURE 5 shows a street lighting system using relays
constructed according to the present invenfion. Oc-
casionally a control circuit which is being used to control
a: plurality of circuits reaches the Iimit of its current
carrying capacity. If it is desired to control additional
circuits by the control circuit, it is sufficiesit to change
one of the relays controlled by the control circuit from
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normally open to normally closed (or vice versa), and
use the changed relay to control additional relays. In
FIGURE 5, for example, a transformer 52 supplies
current to a relay 53 controlled by a solenoid 55. 1if
this relay was initially of the normally closed type and
it was desired to control further circuits without increas-
ing the current to the solenoid 55, it is sufficient to add a
second relay of the normally open type to be controlled
by the solencid 55. Thus the relay 533 is shown as a
normally closed relay connected to a lamp bank 36,
whereas the relay 54 is the relay of normally open type
which has been added. In order that the relay 54 may
control additional circuits in the same manner as the
lamp bank 56 is controlled by the solenoid 55, it is
necessary for the relay. 54 to operate relays of the op-
posite type to that of relay 54. Thus relays 58 and
59 are of the mormally closed variety. Relay 58 is
shown connected to a lamp bank 61, and the relay. 59
may- be connected to a similar load via a lead 63. A
lead 62 can be used to control one or more relays such
as 58 or 59.

It is readily seen that the solenoid 58 is able to cause
all the lamps in the several lamp banks to turn on and
off at substantially the same time.  With the solenoid 55
energized (as shown in FIGURE 5), no current flows
through the relay 53, so that the lamp bank 56 is un-
powered. Relay 54 conducts, however, thus energizing
the solenoid 57, Since the solenoid 57 is energized, the
relays 58 and 59 do not conduct power from the trans-
former 6% to -their respective loads. However, if the
solenoid 85 is de-energized, the relay 53 closes to light
the lamp bank 56, while the relay 54 opens to de-energize
the solencid 57, thus allowing the relays 58 and 59 to
close and thus permit current to flow to their respective
loads.

The replaceable cartridge contact assemblies are useful

_in the expansion of controlled lighting systems such as
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the one shown in FIGURE 5. If relay. structures such
as the one shown in FIGURE 3 are used, it is a simple
matter to convert a normally open relay to a normally
closed unit as desired. Thus it is possible to expand the
number of circuits coatrolled by a control circuit in-
definitely without the expense of installing new independ-
ent control circuits.

What I claim as my invention is: )

1. A relay adapted to be connected in an electric circuit
to be controlled by the relay, comprising a first terminal,
a first clasping means conductively connected to the first
terminal, a second clasping means, a second terminal con-
ductively connected 1o the second clasping means, and
a removable contact assembly cartridge having- a first

~and a second ferrule, said first and second ferrules being

made-of conductive material and adapted to be clasped by
the first and second clasping means respectively, a mov-
able contact, means to conduct current from the first
ferrule to the movable contact, a fixed contact, means
to conduct current from the. fixed contact to the second
ferrule, means to cause the movable contact to touch the
fixed contact, means io cause the movable contact to
move out of contact with the fixed contact, an electric
circuit external to the cartridge, at least one of said
means to cause the movement of the movable contact
being an external actuating device controlled by said ex-
ternal electric circuit and mechanically connected to the
movable contact, whereby the movement of the movable
contact in and out of contact with the fixed contact is
corntrolled by the external circuit.

2. A relay as claimed in claim 1, wherein the means to
conduct current from the first ferrule to the movable
contact is a flexible jumper. :

3. A relay as claimed in claim 1, wherein the meahs to
cause the movable contact to touch the fixed contact is
an external actuating device mechanically connected to
the movable contact, and the means to cause the movable
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contact to move out of contact with the fixed contact is
a spring.

4. A relay as claimed in claim 1, wherein the means
to cause the movable contact to touch the fixed contact
is a spring, and the means to cause the movable contact
to move out of contact with the fixed contact is an ex-
ternal actuating device mechanically connected to the
movable contact.

5. A relay as claimed in claim 3, wherein the external
actuating device is an armature caused to move towards
a coil of wire by means of current flowing through the
coil,

6. A relay as claimed in claim 1, wherein the first
clasping means is connected to the first terminal through
a fuse, the said fuse being mounted in a cartridge having
a conductive fuse ferrule at each end, one fuse ferrule
being removably mounted in a third clasping means
conductively connected to the said first terminal, the
other fuse ferrule being removably mounted in a fourth
clasping means conductively connected to the said first
clasping means, the fuse being connected between the
two fuse ferrules, the third and fourth clasping means
being spaced apart substantially the same distance as the
distance between the first and second clasping means, and
the several clasping means being adapted to clasp the
ferrules of both the fuse cartridge and the contact as-
sembly cartridge so as to permit an interchange in posi-
tion of the said fuse cartridge and the said contact as-
sembly cartridge.

7. A relay as claimed in claim 6, wherein an external
actuating means capable of actuating the movable con-
tact is disposed between the first and the fourth clasping
means so as to be able to control the movable contact
of a contact assembly cartridge mounted in the first and
second clasping means or in the third and fourth clasping
means.

8. A relay comprising a first terminal, a first fuse clip
conductively connected to the first terminal, a second
fuse clip, a second terminal conductively connected to
said second fuse clip; a contact assembly cartridge having
a tubular non-conducting casing, a first metallic ferrule
on one end of the cartridge and removably clasped by
the first fuse clip, a second metallic ferrule on the other
end of the cartridge and removably clasped by the second
fuse clip, a fixed contact, a metallic insert conductively
connecting the fixed contact to the second ferrule, a mov-
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able contact adapted to be moved in and out of contact
with the fixed contact, a flexible jumper conductively
connecting the movable contact to the first ferrule, a
plunger partially disposed within the cartridge and at-
tached to the movable contact and extending outside the
cartridge from one end thereof; a relay coil, an armature
adapted to be moved when current flows in the coil, the
armature being mechanically connected to the plunger
so as to cause the movable contact to move from its rest
position to a displaced position when current flows in the
coil, and a spring adapted to return the movable contact
to its rest position when flow of current in the coil is
interrupted, the fixed contact being in contact with the
movable contact when the movable contact is in one said
position, and the fixed contact being cut of contact with
the movable contact when the movable contact is in the
other of said positions.

9. A relay as claimed in claim 4, wherein the external
actuating device is an armature caused to move towards
a coil of wire by means of current flowing through the
coil.

10. A removable relay contact assembly cartridge com-
prising a tubular non-conducting casing, a first metallic
ferrule mounted on one end of the casing and adapted to
be clasped by a fuse clip, a second metallic ferrule
mounted on the other end of the casing and adapted to
be clasped by a fuse clip, a fixed contact, a metallic in-
sert conductively connecting the fixed contact to the
second ferrule, a movable contact adapted to be moved
in and out of contact with the fixed contact, a flexible
jumper conductively connecting the movable contact to
the first ferrule, a plunger partially disposed within the
cariridge and extending outside the cartridge from one
end thereof, the plunger adapted to be connected to an
external actuating device so as to be able to move the
movable contact from its rest position, and a spring
adapted to return the movable contact to its rest position
in the absence of external force acting on the plunger.
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