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UNITED STATES PATENT OFFICE 
2,360,664 
RELAY 

Oscar S. Field, Rochester, N. Y., assignor to Gen 
eral Railway Signal Company, 
N. Y. 

Rochester, 

Application August 3, 1940, Serial No. 351,003 
(C. 175-345) 8 Claims. 

This invention relates in general to electrical 
relayS, and has more particular reference to a 
polarized, two-position relay, particularly adapt 
ed for use in connection with railway opera 
tion, and the like. 

In the operation of coded track circuits and 
the like, in railway practice, it is most desirable 
to employ relays which are sensitive and certain 
in operation, and still are rugged in design so as 
to be long lived, and also to be economical in 
power consumption. 
With a view to providing an improved relay of 

this type, the following invention involves a re 
lay having various new and improved features. 
One feature of the present invention is an im 

proved and novel Supporting means for the ar 
mature employed in the relay. 
A further feature of the present invention is 

an improved and practically frictionless pivot 
ing means for the armature. 
A further object of the invention is to pro 

vide means in the form of an evacuated or gas 
filled tube for enclosing the contacts, whereby 
to largely eliminate sparking and arcing, and 
thus reduce to a minimum the wear and pitting 
Of contact points. 
A further object of the invention is to pro 

Wide novel means for connecting the armature 
to the contact fingers. 
A further object is to provide a relay permit 

ting readily interchangeable contact finger as 
Semblies. 

Further objects, purposes and characteristic 
features of this invention will appear as the 
description progresses, reference being made to 
the accompanying drawings showing, solely by 
Way of example, and in no manner whatsoever 
in a limiting Sense, three forms which the inven 
tion can assume. In the drawings: 

Fig. 1 is a top plan view of a relay constructed 
in accordance with the present invention. 

Fig. 2 is a sectional view with parts shown in 
elevation, on line 2-2 of Fig. 1, viewed in the 
direction of the arrows. 

Fig. 3 is a sectional view with parts shown in 
elevation on line 3-3 of Fig. 1, viewed in the 
direction of the arrows. 

Fig. 4 is a Sectional view on line 4-4 of Fig. 1, 
viewed in the direction of the arrows. 

Fig. 5 is a sectional view on line 5-5 of Fig. 2, 
viewed in the direction of the arrows. 

Fig. 6 is a perspective view of the armature 
employed in the relay of the previous figures. 

Fig. 7 is a fragmentary sectional view of the 
armature pivot. 

10 

15 

20 

25 

30 

40 

45 

50 

SS 

Fig. 8 is a fragmentary Sectional elevation of 
a second form of the invention. 

Fig. 9 is a fragmentary sections View on line 
9-9 of Fig. 8, viewed in the direction of the 
arrow. 

Fig. 10 is a top plan View of a third forin 
of the invention. 

Referring now to the drawings, and first to the 
Figs. 1-6, illustrating the first form of invention, 
it can be seen that the relay comprises a usual 
top plate , of Suitable insulating material, hav 
ing a groove 2 around its periphery, and in its . 
lower face, for receiving a transparent casing 
3, held in place by any suitable means such as a 
through bolt 4. 

Carried by the top plate is a core structure 
comprising two permanently magnetized cores 
5 and 6 in spaced opposed relation to each other. 
In quadrature with the permanently magnetized 
cores are two Spaced cores 7 and 8 carrying en 
ergizing Windings 9 and ). The cores are held 
in place at their upper ends by back straps if 
and 2 clamped onto cores 7 and 8 by means of 
boltS or the like 3, and receiving the upper re 
duced ends of cores 5 and 6 in sockets provided 
therefor. The four cores are held to the top 
plate by nuts f4, carried on the lower threaded 
ends of the cores, and clamping the pole shoes, 
as 5, of the cores against the lower face of the 
top plate. - 

The armature of the relay is of a general dia 
mond shape, aS shown in Fig. 6, and carries two 
drilled holes 6 and f, for receiving residual 
pins 8 and 9. This armature is supported 
adjacent the pole shoes 5 of the permanent 
magnets by means of support brackets, as can 
be seen to advantage in Fig. 4. Each bracket, 
such as 8 of Fig. 4, has an over-turned upper 
end fs, clamped to the under face of the top 
plate by a bolt 20. In cross section the bracket 
is wide and thin so as to be receivable in slots 
2 and 22 in the armature. 
The armature, at each slot, is bored as at 23, 

to form a cup receiving portion for a spring 
24 of a helical form. This spring 24 is sleeved 
On the Support bracket and bears at its other end 
against a cup 25, slidable on the bracket, and 
held against downward movement by a U-shaped 
clip 26, adjustably held in position on the bracket 
by a bolt .27, which clip can be slid for adjust 
ment, by Way of a slot 28 in the U-shaped clip. 
In this Way, the tension of the supporting spring 
24 can be readily adjusted. 
As Seen in Fig. 6, the opposite corners 29 and 

30 of the armature are slotted as described above, 



2 
and the armature is supported at these two points 
by resilient means as described just above, 
whereby to press the armature upwardly against 
the pole shoes of the two spaced permanent mag 
inetic cores. 
The armature is drilled inwardly of the two 

slots 2 and 22, but in line therewith, as at 29. 
and 30, and the armature is grooved between 
these two drilled holes With a V form groove 
to form a V-shaped channel to receive a bearing 
member. This member, which is cylindrical in 
cross Section and in general is in the form of 
a needle 3, is of a length to have its ends bear 
against the Outer Sides of the tWO drilled holes 
29 and 30, as to be clearly seen in Fig. 3. 
A bearing bar 32, of special hardened material, 

is carried by the pole shoes of the permanent 
magnet cores, and is held in place against end 
wise movement by its shoulders 33, bearing 
against the inner side faces of the pole shoes. 
The needle bearing member 3 is of a size, 

and is so received in the V-shaped slot, as to 
project slightly beyond the flat face of the arma 
ture, and thus to contact with the bearing bar 
32. In this manner, the armature can rock on 
its bearing and bring either of its other ends 
35 and 36 against a pole shoe of the electro 
magnetic cores, respectively, while the needle 3 
stays substantially unmoved in its V-slotted re 
ceiving member. 
The upper ends of slots 2 and 22 are posi 

tioned in a horizontal plane substantially level 
With the top element of the needle bearing mem 
ber 3 whereby to practically obviate any tend 
ency of the needle to slide or shift bodily on 
the bearing bar 32. Furthermore, with the spring 
support employed for pressing the armature 
toward the pole shoes, Vibrations are compen 
sated for, and shocks and jars can produce no 
chattering of the bearing and consequently, 
Wear, due to this cause, is completely eliminated. 
In practice, the Springs Supporting the arma 

ture, can exert a pressure of at least 16 pounds, 
Without causing measurable bearing friction. 
The armature is biased by elastic means to 

assume a normal biased position, as shown in 
Fig. 4. This biasing means comprises a Spring 
37 of a helical form, having one end received 
on the stud 91, positionable in the threaded hole 
17 of the armature, and the other end on a stud 
39 adjustably carried by a bracket 40, fastened 
to the top plate by the through bolt 4, which 
holds the transparent housing in position. It 
can be seen that the arnature can rock on its 
pivot against the bias of Spring 37 to bring the 
residual pin 8 against the pole shoe of the 
adjacent electro-magnet. 
The magnetic core and coil structure is in gen 

eral of the same type as disclosed in the Field 
Patent 1,749,331, granted March 4, 1930. The 
coils on the electro-magnets are connected in 
series so as to make one pole shoe a north pole 
and the other a South pole, or Vice Versa, depend 
ing upon the polarity of energization. The two 
permanent magnets are poled in the same direc 
tion, as, for example, the lower end of each can 
be a South pole, Whereby to make the armature 
in general a south pole. Thus, the permanent 
magnetic flux finds a return path through one 
or the other of the electro-magnetic cores, de 
pending upon the direction of energization of 
the windings. The armature has one end at 
tracted and the other repelled, or vice versa, 
depending upon the direction of energization of 
the electro-magnetic windings, whereby to cause 
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2,360,664 
it to either remain in its biased position, as shown 
in Fig. 4, or to move to its other position against 
the bias. Thus, this relay assumes its position, 
aS shown in Fig. 4, both when the windings are 
deenergized and when they are energized with 
one polarity, and moves to the other position 
When energized with current of the other polarity. 
This is a desirable feature inasmuch as in the 
case where the relay is employed in connection 
With track circuits for following a code or the 
like, it Will not respond to current from an adja 
cent block if, as usual, the polarity of alternate 
blocks be reversed. 
The armature carries a contact finger operator 

in the form of a channel-shaped finger 4, hav 
ing a flat portion 42, at one end, fastened by 
a Screw or the like 43, to the armature. An 
adjusting screW 44 is carried by the armature 
and paSSes through the base of the channeled 
portion of the finger for securely maintaining 
the finger against any turning movement. An 
Operating link 45 is carried at its upper end by 
the operator by means of a pin 46 passing through 
the opposite Sides 47 of the channeled portion 
of the finger, and through the upper end of the 
link. This pin is cylindrical in form but has 
a flattened portion 48 for receiving a holding leaf 
Spring member 49, fastened at 50, to the base of 
the channeled portion of the finger. Thus, to 
assemble the link 45 and the contact finger 41, 
it is merely neceSSary to pass the end of the link 
through the end slot 5 in the finger, then insert 
the cylindrical pin 46 and hold it in place by 
rotating it until the flattened portion is in posi 
tion to receive the free end of holding spring 49. 
The lower end of the operating link 45 is con 

nected to a boot-like member having two out 
Wardly flaring side strips 53 and 54 to the outer 
ends Of Which are fastened upper and lower 
Spring members 55 and 56. This boot-like mem 
ber is carried by a bracket 57 which in turn is 
connected to a main bracket 58, fastened by bolts 
or the like 59 and 60, to the top plate. 
In this first form of invention, the contacts 

to be made and broken are carried in a tube 
unit, comprising a tube 6t, which is hermetically 
Sealed and can either be evacuated or gas filled 
at low preSSure With some inert gas. This tube 
carries a front fixed contact 62 and a back fixed 
contact 63, connected to lead-in wires 64 and 
65 which are Sealed into the end of the tube. 
There is a movable contact member 66 which 

is normally in contact with the front fixed con 
tact 62 and is connected to an operating rod 
67, which passes out through the tube and is 
received in the Operating boot, so as to have 
its Outer end 70 bearing against the upper spring 
55 When the relay armature assumes its biased 
deenergized position. The end of the tube 
through which the operating rod 67 passes is 
Sealed by a flexible diaphragm 7 of suitable 
conducting material such as metal, and this end 
of the tube has a metal or other conducting 
material ferrule 72 which is received in the 
bracket 58 and clamped therein by a bolt 73. 

It can be seen from the above description that 
When the relay is energized with the properpolar 
ity of current to cause it to operate its armature 
to its other extreme position, link 45 moves the 
Operating boot and causes the lower spring 56 to 
preSS On the end 70 of the operating rod and 
by slightly deforming the diaphragm. T , the front 
contact breaks and the back contact makes. In 
the event the polarity of energizing current is 
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the opposite of the desired one, the magnetic at 
traction merely aids the biasing Spring, and the 
armature does not move from its normal biased 
deenergized position. 
The parts described above are duplicated in 

this relay, as can be seen in Fig. 1. For exampie, 
the armature is connected to two tubes, held by 
brackets, as shown in dotted lines in Fig. 1, 
with two operating links, etc., the second bracket, 
referred to only generally, and immediately above, 
being designated as 61. The lead-in Wires for 
the various connections are connected to Socket 
members 80, of a quick detachable plug COUpler. 
The Socket members 80 cooperate With plug men 
bers 8, which are carried by the top plate, and 
the socket casing member 82 can be held in 
position on the top plate by bolt means 83, where 
by the plug and socket connections can be read 
ily made and broken. 
The circuit connection for the movable con 

tact finger 66 includes the operating rod 67, the 
diaphragm 7, the ferrule 2, the bracket 58, 
and the plug member 8. As shown in Fig. 1, 
there are eight external connecting posts, tWO of 
which are employed for the energizing circuit 
for the operating coils, and three of which are 
used for each of the tube members, each of which 
atter has a front contact, a back contact, and 
a movable contact. 

Referring now to Figs. 8 and 9, there is here 
shown a slightly modified form of the invention, 
wherein the core and coil structure 9 is carried 
by the top plate 92 in the same manner as de 
scribed above. Also, the armature 93, with its 
bearing, is the same as described above. 
The biasing means in this form of invention 

is slightly different from what was described 
above in that the bracket 94, carried from the 
top plate, has a stud 95, which is adjustable in 
the bracket and carries a cup 96 for receiving 
a biasing spring 9, which has its upper end 
received on a stud 98. 

Also, in this form of invention, the contacts 
are not enclosed in a Sealed tube. These con 
tacts comprise front and back contacts. 99 and 
00, and a movable contact to connected as by 

wires and 2, to posts 3 and 4. The 
fixed contacts, such as contact 99, are carried 
by brackets from the top plate. The contact 
99 is carried by a bracket having a horizontal 
portion 02, clamped against the inner face of 
the top plate, and the bracket then is turned at 
right angles to form a vertical portion 03. It 
is then turned in Wardly to form a horizontal por 
tion 4, and is then turned forwardly, toward 
the armature, to form a contact finger carrying 
portion 05. The back contact, GO is carried by 
a bracket G6 which is of the same general form 
as the bracket just described, but is reversed in 
a right and left hand sense, and is held in place 
by a bolt O. 
The armature operates the movable contact 

finger Ol by means of an operating member 
06, carried by studs and separators O and 
08, from the lower face of the armature. 
As in the form of relay first described, this 

relay has a second set of front, back and mov 
able contact fingers positioned on the other side 
of the relay and connected to the other side of 
the armature, but Since it is the Same arrange 
ment as shown in plan in Fig. 1, it appears un 
necessary to further illustrate or describe. 
In Fig. 10 is shown a modified form of relay 

in that one of the sets of front, back and mOV 
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and the other set is open, as in Fig. 8. It can 
be noted that the top plate, armature, etc., are 
so formed as to permit readily assembling the 
relay with open, or closed, contactS, aS desired. 
For example, to change from the double en 

closed arrangement of Fig. 2, it is merely nec 
essary to substitute the brackets 03 and 6 of 
Fig. 9, for the tube 6 of Fig. 2, and connect the 
movable contact to the external binding post, 
by the wires and f 2 of Fig. 8, after first 
removing the tube carrying bracket 58 of Fig. 2, 
and by substituting the parts connected to the 
armature in Fig. 8, for the corresponding parts 
in Fig. 2. In Fig. 10 is shown a relay of this 
kind, with the bracket 58 held to the top plate 
by bolts 591 and 601, and with the wire con 
nections for the front point of the open contact 
connected to the posts 31 and 4. 
As can be appreciated from the above, the Vari 

Ous features involved in this relay make for a 
more rugged, dependable and economical relay 
than has heretofore been available. The SUSpen 
Sion of the armature by Spring means from the 
lower face of the top plate makes for reduced 
friction upon movement of the armature. Fur 
thermore, the needle bearing constitutes a very 
simple and rugged type of bearing which can be 
very readily replaced when necessary and which 
produces little Wear on the Various parts With 
Which it is in contact. 

Also, the arrangement of contact members 
Within an evacuated tube largely prevents arcing 
and burning of the contact pointS and the con 
struction of the relay is such that a new Set Of 
Sealed-in contacts can be readily installed, due 
to the means 3 for clanping the tube in place 
and to the operating boot into which the oper 
lating rod 6 can be readily and accurately in 
Serted. 

It is to be understood that Various modifications 
can be made without departing from the inven 
tion as described above. For instance, the nun 
ber of contact fingerS Operating by a single arma 
ture, can be varied in accordance with desires and 
requirements. Likewise, it is contemplated that 
should a three-position polar relay be desired, the 
arnature can be based to a neutral position in 
which no contacts are made, and from Which the 
armature can be operated magnetically to make 
up either a front, or back, contact, depending 
upon the polarity of the energizing current. 
The above rather Specific description of Several 

forms of the present invention is given Solely by 
Way of example, and is not intended in any manner 
whatsoever in a limiting sense. It is to be under 
Stood that various modifications, adaptations and 
alterations may, from time to time, be applied to 
meet the requirements of practice Without in any 
manner departing from the spirit or scope of the 
invention except as limited by the appended 
claims. 
What I claim is: 
1. In relays, in combination, a top plate, a flat 

plate-like armature, tWO Opposed, Open ended, 
edge slots in the armature, a Support arm for 
each slot anchored to the top plate and each 
passing through its slot and projecting beyond 
the armature, an adjustable stop on the projecting 
end of each arm, and a coil Spring sleeved on 
each arm between One face of the arnature and 
the associated adjustable stop. 

2. In relays, in combination, a top plate, a flat 
plate-like armature, opposed, spaced, open ended, 
edge slots in the armature, a Support arm for 
each slot anchored to the top plate and passing 



4. 
through its slot and projecting beyond the arma 
ture, an adjustable stop on the projecting end of 
each arm, a coil spring sleeved on each arm be 
tween a face of the armature and the aSSeciated 
adjustable stop, and an elongated rocker bearing 
between the armature and the top plate and in 
line with the Said edge slotS. 

3. In Irelays, in combination, a top plate, a plane 
plate-like armature, opposed, Spaced, open ended, 
edge slots in the arnature, a Support airn for 
each slot anchored to the top plate and passing 
through its slot, and projecting beyond the arma 
ture, an adjustable stop on the projecting end of 
each arm, a coil Spring sleeved. On each arm be 
tween a face of the armature and the associated 
adjustable Stop, an elongated V Sectioned closed 
ended slot in the face of the armature facing the 
top plate and in line with the said edge slots, and 
an elongated cylindrical hardened rod in the slot 
and projecting therefrom throughout its length to 
contact, on one of its elements, With the top plate. 

4. In a relay, in combination, a plane Support, 
an extending flat plate-like armature, a pivot be 
tween the armature and Support comprising, an 
elongated groove in the armature intermediate 
Opposite ends of the arnature, a hardened cylin 
drical rod loosely received in the groove and pro 
jecting therefrom throughout its length and fac 
ing the Support, and elastic means positioned in 
line with the rod and biasing the armature to 
Ward the Support to thus press the rod against 
the Support with the armature rockingly Spaced 
from the Support. - 

5. In a relay, in combination, a plane support, 
an extending flat plate-like arnature, a pivot 
between the argnature and Support comprising, 
an elongated groove in the arnature intermediate 
opposite ends of the armature, a hardened cylin 
drical rod loosely received in the groove and pro 
jecting therefrom throughout its length and 
facing the support, elastic means positioned to 
exert force in the line of the rod and biasing the 
armature toward the Support to thus press the rod 
against the Support with the armature rockingly 
Spaced from the Support and means at One end 
of the armature biasing the armature toward the 
Support, 

6. In a relay, in combination, a plane Support, 
an extending flat plate-like ar;mature, a pivot be 
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tween the armature and support comprising, an 
elongated V sectioned, closed ended groove in the 
arnature intermediate opposite ends of the arma 
ture, a hardened cylindrical rod loosely received 
in the groove and projecting therefrom through 
out its length and facing the Support, and elastic 
means positioned to exert effort in the line of the 
rod and biasing the arnature toward the Support 
to thus press the rod against the Support with 
the arnature rockingly spaced from the support. 

7. In an electromagnetic relay Structure, a tilt 
able flat plate-like armature, a support member 
having an elongated hardened plane surface, a 
bearing between Said armature and Said Support 
member comprising, an elongated groove in one 
face of Said armature extending along its pivotal 
axis for the greater part of the distance betWeen 
its opposite edges, a hardened cylindrical rod 
loose in Said groove and having a diameter to 
bring its surface outside of the Surface of the 
arnature, means limiting endwise movement of 
Said rod, and Spring imeans acting adjacent each 
end of said groove in line therewith for pressing 
Said arnature toward Said Support member to 
provide for rocking motion of the armature with 
respect to Said support member by a rolling con 
tact of said rod on the hardened plane surface of 
said Support member. 

8. In an electromagnetic relay structure, a flat 
plate-like armature adapted to cooperate with 
the electromagnet of the relay structure, a Sup 
port member having an elongated hardened plane 
Surface, a bearing between the armature and the 
support member comprising a hardened cylin 
drical rod loose in an elongated groove in the 
arnature On that Side facing Said Support men 
ber, Said rod having Such a diameter that its 
upper Surface is slightly raised out of the groove 
beyond the surface of the armature, support 
arms extending from Said Support member and 
passing loosely through holes in Said armature in 
line with said groove and adjacent its ends, and 
spring means on said Support arms for pressing 
Said armature toward said Support member along 
the pivotal axis of said armature, thereby per 
mitting a rocking motion of Said armature with 
respect to said Support member without tending 
to bias Said armature in either direction. 

OSCAR S. FIELD. 


