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This invention relates in general to electric
relays, particularly as used in raillway operation,
and has more particular reference to magnetic
blowout means for permitting the relay contacts
to carry relatively large currents without undue
harm to the contact points.

In the operation of railways a large number of
relays is used in connection with controlling
switches and signals, and in various dispatching
systems, and so-called centralized traffic control
systems, and entrance-exit (NX) systems, and
until recently, these relays were in general not
required to carry very large currents. Recently,
however, in many cases, due to changes in cir-
cuiting and controls, the relays are called upon
to carry relatively large currents, and thereby to
unduly shorten the useful life of the contacts, un-
less they be made substantially heavier, or are
provided with protective means. The relays em-
ployed have, in many cases, become of standard
types, and it is very desirable to be able to equip
these relays already in use with a protective
means, as well as to follow the established con~
structions of relays, and still be able to con-
veniently and economically equip these new re-
lays of standard.types with a protective means.

in accordance with the above and other ob-
jects, it is proposed in accordance with the pres-
ent invention, to provide convenient and effec-
tive magnetic blowout means of size and weight
and form to economize in readily equipping re-
" lays already in service with a protective means
as well as to manufacture new relays of estab-
lished types, and include such protective means.

More specifically, it is proposed to provide per-
manent magnets of material which can be very
highly magnetized and which retains its mag-
netism very strongly, that is, which has a high
coercive force and of a relatively small size, and
weight, so that they can be readily applied to
relays of established construction-at a minimum
of expense and without material change in the
relay constructions.

Further objects, purposes, and characteristic
features will appear as the description progresses,
reference being made to the accompanying draw-
ing, showing solely in a diagrammatic manner,
and in no way in a limiting sense, two forms
which the invention can assume. In the draw-
ing— :

Fig. 1 is a schematic view of a relay circuit
particularly benefited by the protective means of
this invention. '

Fig. 2 is an end elevation of a first form of
magnet in accordance with the invention.
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Tig. 3 is a side elevational view of the magnet
of Fig. 2. B

Fig. 4 is a fragmentary view of a relay ‘of the
“type K" form, with the magnet in place. ]

Fig. 5 is a fragmentary view of the relay before
being equipped with the magnet. BN

Fig. 6 is a side elevational view of a second
form of magnet in accordance with this inven-
tion.

Fig. 7 is an end elevational view of the mag-
net of Fig. 6. - ) )

Fig. 8 is an end view of the magnet of Fig. 7
as applied to a relay of the “type B” form of re-
lay.

Fig. 9 is a side elevational view of a portion of
a relay with the magnet of Fig. 7 in place.

Referring now to the drawing and first to Fig.
1, there is here shown a circuit such as used in
many present day centralized traffic control sys-
tems and entrance-exit systems, wherein large
currents must be carried by relay contact points
and hence these contacts need protection such
as the present invention can give.

Tn Fig. 1 is shown a plurality of relays I, 2, 3
and &, each of which, except the first, is ener-
gized through a front point of the preceding one,
and all of which receive energy from a single
source in-a muiltiple chain manner. Thus, it is
seen that contact finger 5, and front point, of
relay {, must carry the current for energizing
relays 2, 3, 4, in multiple. Accordingly, in the

‘case where sufficient relays are employed in this

connection, the current passing through a con-
tact finger and front point may be as high as 40
or 50 amperes, or even more

Also, in ‘the case of the control of switch ma-
chines and other relatively heavy current con-
suming machines, with relays largely replacing
levers in the control circuits, the relay contacts
are called upon to carry relatively heavy cur-
rents.

In order to protect the contacts from burning
and pitting when they are breaking heavy cur-
rents, the arc which is drawn is blown out by
magnetic means. While magnetic blowouts are
generally known, it is only recently that mate-
rial has been available which can be highly
enough magnetized, and which will retain its
magnetism with such great persistence, as to
permit the use of a small and compact enough

- permanent magnet as to fit in the space and on

the supports available in various existing relay
structures, and still be strong enough magneti-
cally to accomplish its blowout function. Any

material can be used which is available or be-
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comes available, such as the one known com-
merclally as “Alnico,” which is an alloy of alumi-
mum and nickel, and can be magnetized to a
strength of from 19 to 15 times as great as can
ordinary good grade magnetic steel, and requires
an extremely high coercive force to destroy the
magnetism. :

A form of relay known as the “Type K,” in
general as disclosed in Patent No. 1,824,130,
granted September 22, 1931, is in large use, and
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is manufactured in large quantities. As shown .

In Fig. 5, in a fragmentary form, this relay in-
cludes -a top plate 6 of insulating material
through which passes a binding post stem 1,
carrying at its inner end a steel nut 8 for fur-
nishing a support for the fixed front contact.
The front contact 9 is formed. of suitable ma-
* terial, such'as carbon, Impregnated with sllver,
and is held in position against or adjacent the
lower end of nut 8, by contact carrlers 18 and
{i. The contact carrler {9 is g strip-like mem-
ber having a lower inturned end | 0%, carrying an
Inwardly projecting stud 102, which fits into a
socket in contact 9, so as to hold it firmly. in
place. ‘ ' )
The other contact carrier | f, includes a hori-
zontal strip member (i1 and a vertical strip-
like portion (12 with the lower end  inwardly
turned to grip contact 8, the portions ! and !{2
being connected by an outward bend {13,
Passing through the contact holders {0 and I
and through the nut 8 is' a bolt §2, which is
Suitably secured in place by nuts 2! whereby to
hold the front contact member in a rigid, as-
sembled position on the top plate 6.
Referring now to the Pig. 4, there is here
shown the same type of relay with the per-
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manent magnet appled thereto. As shown in .

Figs. 2 and 3, the permanent magnet PM com-
Drises a small compact piece of “Alnice,” which
is very strongly magnetized. The plece of mag-
netic material is of a form to readily fit into
place on the relay front contact so as to con-
stitute the desired magnetic ‘blowout. In end
elevation, as In Fig. 2, it iIs rectangular in form,
‘while in side elevation, as in Pig. 3, it can be
Seen that there is an upper rectangular por-
‘tion 13 having an inner upper corner cut away,
as at - 14, while the lower portion of the mag-
net bends inwardly, as at 15, to form a slight
angle with the upper portion {3. This magnet
is drilled, and countersunk, as at {6, to receive
a bolt, like the bolt 12 of the existing relay
structure. o

As showm in Fig. 5, to apply the permanent
magnet to the relay of this type, the bolt 2 is

withdrawn, and the straight contact holder io,

which is made of brass, or other nonmagnetie
material, is repliced by 2 holder of exactly the
same shape and size, 11, but made of steel or
other suitable magnetic material, A bolt {8,
differing from bolt 12 only in’ being longer, is
then employed to clamp the magnet in place, as
showvn, no other changes in structure being
necessary to accomplish the desired purpose.
As seen In Pig. 4, when in place on the relay,
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follow the inturned portion of the vertical part
of contact carrier 1.

In this manner, the small compact but very
strong permanent magnet can be assembled on
this existing type of relay, by the mere use of
& longer connecting bolt, and the substituting
for the brass contact carrier, a steel one of ex-
actly the same size and shape. Thus, existing -
relays already in use, can be readily equipped

'with this protective means and new relays can

be supplied with it, without changing the old
manufacturing process, or construction, or the
cast of production to any great extent.

The magnetic cireuit for the flux causing the
blowout function passes from the lower end of
the magnet across the front end of the front
contact, up the contact holder 1, and across
the bolt 18, back to the magnet, accompanied,
of course, by some little leakage flux.

The circuit to be controlled passes from the
front fized contact 8 to the movable contact
21, which is carried by contact finger 22, and
thus the are, which is drawn when the contacts
are opened, and which is vertical, and in the
plane of the paper, is blown out, either away
from the observer, or towards him, and in a
plane at substantially right angles to the paper,
depending upon the relationship of the polarity
of the circuit controlled, and of the magnetic
flux,

It has been found by experience that the mag-
net should be positioned with its north pole at
the lower end, so that lines of flux pass from
the lower end of the magnet, to the right, to the
lower end of contact carrier 17, and that the -
circuit to be controlled should have its positive
side connected to the fixed contact 8, by any
usual means, such as the binding post 1, and |
nuts 23. With this relationship of flux and cur-
rent flow, the are is blown oui towards the

‘observer in a plane at substantially right angles

to the paper. .

- Alfhough the theory underlying the same has
not been proven, to be entirely satisfactory, it
has been found by experience that if the circuit -
is poled in the opposite direction, so that the
arc blows out, away from the observer, the blow-

out effect is very much diminished. For ex-

ample, a current of from 40 to 50 amperes, can
readily be broken without any damage to the
contacts when the arc is blown toward the ob-
server, but when ‘the polarity is-such that it is
blown in the other direction, currents exceeding
8 to 10 amperes causes considerable burning and
pitting of the contacts. _

Referrinig now to Figs. 6 and’7, there is here
shown a second form of magnet for use with a

. different form of relay. This magnet 24, in side
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the-cutout portion 4 on the inner upper corner

bermits the upper outer corner 18§ to bear
against the edge of a socket 20, in the relay top
8, while the curved portion 113 of contact holder
{1 fits into cutout portion 14, which snugly re-
ceives it. The inner, vertical face of the mag-

net bears against the vertical portion or leg 112,
of contact holder {{, while the Inturned portion
of the magnet is positioned at an angle {o closely

elevation, iIs rectangular in form, while in end
elevation, it is in the form of an inverted U
with legs 25 and 26, and a back yoke 27,

This forra of magnet is made of the same ma-
terial as that described above, that is, of “Alnico,” .
or the like, and hence can exert a very strong
magnetic effect’ and still be small, light, and
compact. It is of a form to be used on the
“type B” relay, and its application to such a re-
lay involves only minor changes.

As shown In Figs. 8 and 9, in g fragmentary .
form, the “type B” relay is of the telephone type,
such, for example, as disclosed in patent appli-
cation Ser. No. 253,383, filed January 28, 1939,
in the nameé of J. . Merkel. This type of relay,
ag shown in the drawing, involves a movable con-
tact finger 28 having a contact member 28 of
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silver or other suitable material, and carries
a roller or the like 30, received in a slot 31, of
a pusher 32, of insulating material, such as suit-
able fiber, whereby, wheh the pusher is moved by
the relay armature, the finger ‘28 with its con-
tacts 29 is moved. Ny [

The movable contact 29 cooperates with a fixed
contact 33 of any suitable material, such as
metal impregnated carbon, carried in a/cup 3
mounted on. a fixed contact finger 35, having &
usual stop plate 36 bearing thereagainst, and &
usual pressure plate 31 cooperating tperewith.
The contact fingers, with their varioils plates,
are molded, as units, in Bakelite or the like, in
the form, of a finger unit 28, as is usual in this
type of relay, with the fingers extending to the
rear, as at 39 and 40, for cooperation with a plug
connecting means.

The fixed contact finger 38 has a siot &1,
through which pusher 32 can freely move, and
in the existing form of relay, the pressure plate
37 terminates at the line 87! short of the pusher,
whereby, if the pusher be moved/ upwardly the
movable contact finger 28 causes the movable
contact 29 to engage with fixed contact 33 and
complete a desired circuit, and when the pusher
mover lownwardly, this circuit is broken.

In applying the protective blowout means-to
this type of relay the pressure plate 37 is ex-
tended forwardly, as shown, to have a portion
372, slotted as at 42, to allow the pusher 32 to
pass freely therethrough. This extension on the
pressure plate either can be added to an existing
pressure plate by any suitable means or an en-
tirely new contact finger assembly, together with
its block 38, with the proper arrangement of con-

tact fingers, can be supplied and attached to the’

existing relay structure.

The magnet employed with this type of relay,
of the inverted U shape, is placed across the
end of pressure plate 31, with its legs 25 and 26
passing to either side of the fixed contact, and
terminating substantlally midway of the gap be-
tween the fixed and movable contact members,
whereby flux passing across between the ends of
the two legs, passes through the gap in which
an arc is drawn when a circuit is broken. The
- magnet is fastened in place by means of a flex-
ible ribbon 42! of metal or the like, welded length-
wise to the pressure plate as at 43, and then bent
up and around the top of the magnet, as at 44
and 45, to there have its ends soldered together,
to securely hold the magnet in place with its legs
straddling the fixed contact 33.

From an inspection of Fig: 9, it can be seen
that the magnetic flux will cause the arec pro-
duced by opening the contacts to be blown either
to the right or the left, and in the plane of the
paper. Since pusher 32 might be injured by this
arc, if broken towards it, and contact finger 28
might cause the arc to be prolonged, without
breaking, the magnet is positioned with its poles
as shown, and the eircuit is poled, as indicated by
the symbols () and (=), so asto cause the arc
to be blown to the left, as viewed in Pig. 9; that
is, to be blown away from pusher 32.

As with the form first described, it has been
found with this “type B” form of relay, equipped
with the blowout permanent magnet, that cur-
rents of relatively large sizes, as 40 to 50 am-
peres, can be safely handled without undue dam-

age to the contacts, whereas without such blow--

out means, currents merely a fraction of this,
causes serious pitting and burning in a very
short time.
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1f a movable contact and back point be em-
ployed in connection with the fixed contact, in
the pile-up of fingers in this “type B” form of
relay, it is found that the magnet, positioned as
shown, will- produce & relatively satisfactory
blowout operation. However, if desired, the
magnet in this case can be made with somewhat
longer legs so as to substantially center its mag-
netic field at the unoperated level of the mov-
able contact finger.

1n the foregoing, there has been described, in
two forms, permanent magnets formed of highly
magnetizable, and very retentive material, which
are of a shape; size, and weight, which permits
them to be readily, and economically placed in
position on existing forms of relays, now being
manufactured in quantity, and which are already
in use, in large quantities, without any material
change in the relay structure, or any material
added expense in so equipping the relays.

The . above rather specific description of two
forms which this invention can assume, has been
given solely by way of example, and is not in-
tended in any manner whatsoever in a Umiting
sense. Modifications and variations in details
are intended to be covered by the present ap-
plication, insofar as they are not specifically ex-
cluded therefrom, by the appended claims.

Having described my invention, I now claim:

1. In a reldy, in combination, a top plate, &
stud passing through the plate, a head on the
inner end of the stud, a plane contact holder
bearing against one side of the head and extend-
ing beyond the head and turned inwardly thereof,
an angled contact holder having a flat arm re-
ceiving the stud and positioned between the in-
ner face of :the top plate and the top of said
head, and a side arm being against the opposite
side of the head and extending beyond the head
and turned inwardly thereof toward the other

_contact holder, a fixed contact adjacent the bot-

tom face of the head and positioned between
the inturned ends of the ‘contact holders, a bolt
passing through' the contact holders and the
head for clamping the fixed cohtatt in place, a
movable contact associated with the fixed con-
tact, and a very strong permanent magret of
material having . very high retentivity, clamped

by the bolt against said side arm, with the face

of the magnet contacting throughout with the

side arm, and the lower end of the magnet ter-

minating substantially at the level of the end

of the fixed contact, to thus form. magnetic

blowout. »

2. In a relay, in combination, a top plate, &
stud passing through the plate, a head on the -
inner end of the stud, a plane contact holder
bearing against one side of the head and extend-
ing beyond the head and turned inwardly there-
of, an angled contact holder having a flat arm
receiving the stud and positioned between the
inner face of the top plate and the top of said
head, and a side arm bearing against the oppo-
site side of the head and extending beyond the
head and turned inwardly thereof toward the
other contact holder, a fixed contact adjacent
the bottom face of the head and positioned be-
tween the inturned ends of the contact holders,
a bolt passing through the contact holders and
the head for clamping the fixed contact in place,
s movable contact associated with the fixed con-
tact, and a very sirong permanent magnet of
material having very high retentivity, clamped by
the bolt against said side arm, with the face of
the magnet contacting throughout with the side
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arm, and the lower end of the magnet termi-
nating substantially st the level of the end of
the fixed contact, to thus form g magnetic blow-
out, the angled holder having an outwardly pro-
Jecting loop joining fts :
in the inner face of the
the loop. :
3. In g relay, in combination, a top. plate, a
stud pessing through the plate, a head on the
inner end of the stud, a plane contact holder

magnet snugly receiving

of magnetic material bearing against one side’

of the head and extending beyond ‘the head and
turned inwardly thereof, an . angled contact
holder having a flat arm receiving the stud and
bositioned between the inner face of the top plate
and the top of said head, and a side arm bearing
against the opposite side of the head and ex.

two arms,and s cavity-

tending beyond the head and turned inwardly -

thereof toward the other contact holder, a fixed
contact adjacent the bottom face of the head
and positioned between the inturned ends of
the contact holders; a bolt, of magnetic material
passing through the contact holders and the head
for clamping the fixed contact in place, a mov-
able contact associated with the fixed contact,
and a very strong permanent magnet of “Alnico”
having very high retentivity clamped by the bolt
against said side arm, with the face of the mag-
net contacting throughout with the side arm,
and the lower end of the magnet terminating sub-
stantially at the level of the end of the fixed
contact, to thus form a magnetic blowout.

4. In a relay, in combination, a top plate, a
stud passing through the plate, a ‘head on the
inner end of the stud, a plane contact holder of
magnetic material bearing against one side of
the head and extending beyond the head and
turned inwardly thereof, an angled contact hold-
er having a flat arm receiving the stud and posi-
tioned between the inner face of the top plate
and the top of said head, and s side arm bear-
ing against the opposite side of the head and
extending beyond the head and turned inwardly
thereof toward the other contact holder, a fixed
contact adjacent the bottom face of the head
and positioned between the inturned ends of the
contact holders, s bolt of magnetic materiai
bassing through the -contact holders and the
head for clamping the fixed confact in place,
& movable contact associated with the fixed con-
tact, and a very strong permanent magnet of
“Alnico” having very high retentivity clamped
by-the bolt against said side arm, with the face
‘of the magnet contacting throughout with the
side arm, and the lower end of the magnet ter-
minatifig substantially at the level of the end
of the fixed contact, to thus form g magnetic
blowout, the angled holder having an outwardly
projecting loop joining its two arms, and a cavity
in the inner face of the magnet snugly receiving
the loop. o .

5. In a relay, in combination, a top plate, g
stud passing through the plate, a head on the
inner end of the stud, a plane contact holder of
non-magnetic material bearing against one side
of the head and extending beyond the head and
turned inwardly thereof, an angled contact hold-
€r non-magnetic material having a flat arm re-
ceiving the stud and positioned between the in-
ner face of the top plate and the top of said
head, and a side arm bearing against the oppo-
site side of the head and extending beyond the
head and turneq inwardly thereof toward the
other contact holder, a fixed contact adjacent
the bottom face of the head and positioned be-
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tween the inturned ends of the contact holders,
& bolt passing through the contact holders and

‘thé head for clamping the fixed contact in place,

a movable contact associated with the fixed con-
tact, a ‘strong permanent magnet having a face
to‘match the said side arm of the angled contact
holder and drilled to receive & bolt of the di-
ameter of said bolt, and magnetic blow-out adapt-
ing means, including, a long holt of ‘magnetic
material to replace the first said bolt, and a
contact holder of magnetic material, and iden-
tical In shape and size with the ‘non-magnetic
plane holder, to replace the latter, o .

6. In a relay, in combination, a top plate, a
stud passing through the plate, a head on the
inner end of the stud, a plane contact holder
bearing against one side of the head and extend-
ing beyond the head and turned inwardly there-
of, an angled contact holder having & fiat arm
receiving the stud and positioned between the in-
her face of the top plate and the top of said head,
and & side arm bearing against the opposite side
of the head and. extending beyond the head and
turned inwardly thereof toward the other contact
holder, a fixed contact adjacent the bottom face
of the head and positioned between the inturned
ends of the contact holders, a bolt passing through
the contact holders and the head for clamping the
fixed contact in place, and a very strong per-
manent magnet, of material having very high
retentivity, clamped by the bolt against said side
arm, with the face of the magnet contacting
throughout with the side arm, and the lower
end of the magnet terminating at substantially
the level of the end of the fixed contact, to thus
form a magnetic blowout, and a socket in the in-
ner face of the top blate, the outer face of the.-
magnet, at its upper end bearing against the inner
face of the plate socket,

7. In a relay, in combination, a movable con-
tact finger, a movable contact thereon, s fixed
contact finger, a fixed contact thereon and coop-
erating with the movable contact, a pressure plate
bearing against the fixed contact finger inter-
mediate its ends and extending therefrom to over-
lie the fixed contact, a very strong permanent
magnet of material of high retentivity, in the
general form of a U, carried by the pressure plate
with its legs straddling the fixed contact and ex-
tending toward, and terminating jdst short of,
the movable contact, to thus constitute g mag-
netic blow-out means,

8. In a relay blowout means, in combination, a
movable contact finger, a movable contact there-
on, a fixed contact finger, a fixed contact thereon
and cooperating with the movable contact, a
bressure plate bearing against the fixed contact
finger intermediate its ends and extending there-
from to overlie the fixed contact, a very strong
bermanent magnet of material of high retentivity,
generally in the form of g, U, carried by the pres-
sure plate with its legs stradding the fixed contact
and extending toward, and terminating just short
of, the movable contact, and means f astening-the
magnet to the pressure plate, comprising, a rib-
bon of flexible metal welded to the pressure plate
intermediate its own ends and between the base
of the U and the plate, the ends of the ribbon
being tightly wrapped around the said base and
soldered together.

9. In a relay blowout means, in combination, a
movable contact finger, 3 movable contact there-
on, a fixed contact finger, a fixed contact thereon
and cooperating with the movable contact, a pres-
sure plate bearing against the fixed contact finger
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intermediate its ends and extending therefrom fo
overlie the fixed contact, & very strong permanent
magnet of material of high retentivity, in the
form of a U, carried by one end of the pressure
plate with its legs straddling the fixed contact,

and extending toward, and terminating just short
of, the movable contact, said contact fingers and

pressure plate having their ends remote from the
magnet molded in an integral piece of insulating
material to constitute a finger assembly unit.
10. In & relay magnetic blowout, in combina-
tion, & movable contact finger, a movable contact
thereon, a fixed contact finger, a fixed contact
thereon and cooperating with the movable con-
tact, a pressure plate bearing against the fixed
contact finger intermediate its ends and extend-
ing therefrom to overlie the fixed contact, & very
strong permanent magnet of material having high
retentivity, generally.in the form of a U, carried
by one end of the pressure plate with its legs
straddling the fixed contact and extending to-
ward, and terminating short of, the movable con-
tact, and means fastening the magnet to the pres-
sure plate, comprising, & ribbon of flexible metal
welded to the pressure plate intermediate its own
ends and between the base of the U and the plate,
the ends of the ribbon being tightly wrapped
around the said base and soldered together, said

contact fingers and pressure plate having their

ends remote from the magnet molded in an in-
tegral piece of insulating material to constitute
a finger assembly unit. '

11. In @ relay blowout means, in combination,
a movable contact finger, a movable contact
thereon, a fixed contact finger, & fixed contact
thereon and cooperating with the movable con-
tact, a pressure plate bearing against the fixed
contact finger intermediate its end and extend-
ing therefrom to overlie the fixed contact, a very
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strong permanent magnet of material having
high retentivity, generally in the form of a U, car-
ried by the pressure plate, with its legs straddling
the fixed contact and extending toward, and ter-
minating just short of, the movable contact, a
fibre contact finger pusher operatively connected
to the movable contact finger inwardly of the
movable contact, the magnet and the circuit
through the two contacts being so poled as to
cause the arc to be blown away from the said
pusher.

12. In a relay blowout means, in combination,
a movable contact finger, a movable contact
thereon, a fixed contact finger, & fixed contact

‘thereon and cooperating with the movable con-

tact, a pressure plate bearing against the fixed
contact finger intermediate its end and extend-
ing therefrom to overlie the fixed contact, a very
strong permanent magnet of high retentivity ma-
terial, in the general form of a U, carried by
the pressure plate and with its legs straddling
the fixed contact and extending toward, and ter-
minating just short of, the movable contact,
means fastening the magnet to the pressure plate,
comprising, a ribbon of flexible metal welded to
the pressure plate intermediate its own ends and
between the base of the U and the plate, the ends
of the ribbon being tightly wrapped around the
said base and soldered together, said contact fin-

_gers and pressure plate having their ends remote

from: the magnet molded in an integral piece of
insulating material to constitute a finger assembly
unit, and a fibre contact pusher operatively con-
nected to the movable contact finger inwardly
of the movable contact, the magnet and the cir-
cuit through the two contacts being poled as to
cause the arc to be blown away from the said
pusher. .
JOSEPH E. WILLING.




