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1 Claim. (CI. 200-91) 
This invention relates to induction type alternating cur 

rent relays, and more particularly pertains to a quick 
acting induction type relay adapted as a code following 
relay. 
One of the objects of the present invention is to provide 

an induction type alternating current relay wherein an 
operating torque is provided when the two phase wind 
ings are supplied with alternating currents which are Sub stantially in phase. 

Another object of the invention is to provide a relay 
of this type which is quick acting in its response so as to 
be able to follow the usual code rates employed in coded 
track circuits in connection with railway signalling. 
A further object of the present invention is to provide 

a relay structure in which the magnetic field that induc 
tively produces the current in the rotor will be entirely 
free from air gaps to make for efficient operation of the 
rotor positioned so as to move in an air gap in the other magnetic field. 
Another object of the present invention is to provide 

a core structure which will serve two magnetic fields with 
out being magnetically coupled. 

Other objects, purposes and characteristic features of 
the present invention will be in part obvious from the 
accompanying drawings, and in part pointed out as the 
description of the invention progresses. 

In describing the invention in detail, reference will be 
made to the accompanying drawings, in which like ref 
erence characters designate corresponding parts through 
out the several views, and in which: 

Fig. 1 is a top view of a structure forming a relay em 
bodying the present invention; 

Fig. 2 is a side view of the structure shown in Fig. 1 
with parts shown in section as taken on line 2-2 of Fig. 1; 

Fig. 3 is an end view of the structure shown in Fig. 1; 
Fig. 4 is an isometric exploded view to diagrammati 

cally illustrate the association of the rotor and magnetic 
structure; 

Fig. 5 is a diagrammatic view to show the connections 
of the windings for operation of the relay; 

Fig. 6 is a diagrammatic view with arrows and legends 
to indicate the direction of the flux, currents and torque 
when the applied energy is in a rising positive quadrant; 
and 

Fig. 7 shows the laminations in an isometric view of 
a consolidated magnetic structure as a modified form of 
the invention. 

For the purpose of simplifying the illustration and 
facilitating in the explanation, the various parts of the 
relay embodying the present invention have been shown 
in their relative positions and functional relationships 
without making any effort to illustrate the most refined 
form both as to appearance and as to economical manu 
facture. Also, the functional characteristics have been 
illustrated without an effort to show the best form to 
accomplish those functions. For example, the bearings 
of the relay are shown as having a form which is func 
tionally complete, but which in a commercialized struc 
ture may assume some form of frictionless bearing or the 
like. 

0. 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

85 

70 

In the diagram of Fig. 5 indicating the circuits, Symbols 
(BX) and (CX) are employed to indicate the opposite 
terminals of a suitable alternating current source, and 
these designations represent the terminals as having a par 
ticular relative instantaneous phase relationship, the ter 
minal (BX) being positive with respect to (CX). it is 
to be understood that the different pairs of terminals 
may be supplied with energy from the same Source or 
from different sources so long as the currents from the 
two sources are substantially in phase with each other. 
With reference to Fig. 1, it will be noted that the relay 

structure is made up of two stackings A and B of lamina 
tions each of which is in a form which can be more 
readily seen in Fig. 4, and which has a form of a figure 
S-shape. These two stackings A and B are held together 
by upper and lower frame bars 5 and 6 (see Fig. 3) 
which are fastened along the sides of the stackings by 
bolts. 7. These bolts 7 also hold in position the Sup 
porting legs 3 which are located at opposite ends of the 
relay with extending feet as shown in Figs. 1 and 3 for 
fastening the relay to a suitable base. 

Similar frame bars 13 and 4 are mounted above and 
below the stackings at their centers to which bearing 
supports 18 are fastened by suitable bolts. 

it is, of course, understood that the stackings are as 
sembled in a manner to include the coils 9, 9, it and 12 
which are connected in a manner shown in detail in Fig. 5. 
Each of these coils is provided with suitable t-shaped 
brackets 23 for holding them in their respective posi 
tions. 

Referring to Fig. 2, it will be noted that a rotor 5 is 
formed in a J-shape with a cross member i5a enclosing 
it. These two portions 15 and 5a are shown in the 
illustration as being bolted together; but it is to be under 
stocd that they could be welded or brazed together in 
any suitable manner so as to nake a completely closed 
electrical circuit. The rotor 15 is pivotally mounted by 
having two bearing screws 7 fitting within the bearing 
supports 3 that are bolted to the laiminated structure. 
Lock nuts 159 are employed to hold these bearing screws 
E7 in position after they have once been set. 
The right-hand end of the rotor i5 (see Fig. 2) has 

attached to it a contact opcrator 23) which includes a 
slot 21 (see Fig. 3) for receiving the extending spring 22 
of a contact assembly. 
This contact assembly comprises a support bracket 25 

to which is mounted back contacts 26 and 27 respectively 
on opposite sides of the contact operator 22 and the mov 
able contact member 28. Suitable insulating spacers 29 
are employed, so that separate electrical connections may 
be made to the back and front fixed contacts 26 and 27 
and to the movable contact. 28. A toggle spring member 
38 is located between the contact operator 22 and the 
movable contact spring 28 in Stich a way that the con 
tact operator 22 is normally biased to the position shown, 
and this causes the retor 55 to assurne the position shown 
with the contact operating member 23 acting to limit the 
rotor movement as it connes in contact with the stop 
member 31. When the rotor 35 is actuated to an oper 
ated position by the application of energy, it moves 
counterclockwise as viewed in Fig. so that the contact 
operating member 26 touches the stop member 32. These 
stop members 3 and 32 are mounted on the top plates 5 
by the same bolts that hold the members 23 so that the 
stop members extend upwardiy as shown in Fig. 3, 

Although the use of the toggle spring 30 makes the 
contact operation of the 'snap-acting' type, it is to be 
understood that other forms of contact structure may be 
employed if desired. Also, the bias to the normal posi 
tion of the rotor 15 is in the main provided by the de 
formation in the contact operating arm 22; but it is to be 
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understood that other arrangements of biasing means 
could be employed if desired. 

Referring to Fig. 5, it will be seen that the windings 9 
and 10 are connected in series with the wires extending to 
the line which is connected to the opposite terminals 
(BX) and (CX) of the source. In order to discuss the 
operation, without considering the specific ways the line 
may be controlled, a push button PB has been indicated 
as being in Series in this circuit. This push button PB, 
or any suitable contacts may be manually or automatical 
ly operated to intermittently, or at whatever times desired, 
close the line circuit. 
The coils 15 and 12 are connected in series and to a 

local source of energy having terminals (BX) and (CX) 
as indicated. It is noted that the windings 9 and 10 
when energized, as by closure of contact PB, cause elec 
tromagnetic flux to circulate in the two independent mag 
netic circuits A and B. Since these windings are con 
nected in Series, the flux produced by one is in the same 
direction as the flux produced by the other and when the 
upper terminal of coil 9 is connected to the terminal 
(BX) and the lower terminal of coil 10 is connected to 
the terminal (CX), the rising current for a positive half 
cycle causes flux to flow in a clockwise direction in the 
right-hand magnetic circuit and in a counterclockwise 
direction in the left-hand magnetic circuit. This flux 
fiowing in the directions indicated passes around the right 
and left-hand vertical legs of the rotor 15 as indicated in 
Fig. 6. This induces a circulating current in the rotor 
15 having the directions of the arrow 35. The induced 
potentials in the vertical legs of the rotor are, of course, 
additive so these currents circulate in the same direction. 
ASSuming that the potential applied to the local wind 

ings is and 2 has the relative instantaneous polarities 
indicated, then the current flowing in windings 11 and 12 
is in a direction to cause the flux to rise in its respective 
portions and in phase with the rise of current induced in 
the rotor 5. The flux produced by these coils 11 and 
12 is in the same direction, and the reaction forces be 
tween this flux and the current flowing in the rotor is 
such as to produce opposite directions of torque as indi 
cated in Fig. 6, because the direction of current flow are 
opposite in the two vertical legs of the rotor. This gives 
counterclockwise rotation to the rotor and actuates its 
against the stop 32 and in so doing the movable contact 
operator 22 is actuated to close the front contacts 26-28. 
When the push button or contact PB is opened and 

energy is removed from windings 9 and 10, no current is 
induced in the rotor 5 and it is restored to its normal 
position with member 20 against the stop 31 by reason of : 
the biasing spring action cf the contact assembly. 

In the above discussion, it has been stated that the 
current flowing in the local and line windings should be 
Substantially in phase. In this connection, it should, of 
course be recognized that the current induced in the close- : 
circuited rotor 5 will tag the potential applied to the 
line windings 9 and 9 a certain amount depending upon 
the values of the various component parts of the relay. 
However, since the rotor 15 is a single short-circuited turn 
this lagging of the current is kept at a minimum. For 
this reason, there is a substantial torque produced in the 
relay when the local and line windings are supplied with 
potentials exactly in phase; but it is to be understood that 
the currents from these potentials may be shifted with 
respect to each cther by suitable well known means so 
as to cause the induced current in the rotor to be exactly 
in phase with the flux produced by the current local 
windings 15 and 12. When these conditions are present, 
the maximum torque per ampere of energization is, of 
course, produced. 

If the instantaneous relative polarities are exactly re 
versed, any torque that is produced merely holds the 
rotor 15 more firmly against its stop member 31 and no 
actuation of the contacts is effected. 

Even though the structure shown and described above 
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4. 
is assumed to have separate iron laminae to make up the 
two stackings A and B, it is to be understood that these 
two Stackings may be combined in a single consolidated 
stacking, if desired for structural strength and convenience 
in manufacture. It is possible to have the magnetic inter 
connection between the two ends of the relay because the 
coils 1 and 12 produce flux in the same direction. In 
effect, the common portions of the two stackings is at the 
center point of a bridge insofar as the flux circulating in 
the two paths is concerned, and for this reason the opera 
tion of the relay is exactly the same with this modifica 
tion of its structure. Undoubtedly in a commercialized 
structure this form would be desirable to give added me 
chanical strength and simplify the manufacture; but the 
structure shown and discussed above where the two stack 
ings are magnetically independent merely emphasizes the 
independence of the magnetic circuits and the operability 
of the relay. For the purpose of making clear this modi 
fied form of the invention, Fig. 7 shows a consolidated 
form of stacking of laminae to give the desired mechani 
cal strength. 

Having thus shown two forms of alternating current 
relay of the induction type as embodying the present in 
vention, it is desired to be understood that these forms 
are selected to facilitate in the disclosure of the invention 
rather than to limit the number of forms which it may as 
sume; and, it is to be further understood that various 
modifications, adaptations and alterations may be applied 
to the specific form shown to meet the requirements of 
practice, without in any manner departing from the spirit 
or scope of the present invention. 
What claim is: 
In an alternating current relay structure, two separate 

stackings of soft iron laminate each having a figure 8 
shape, said two stackings being placed with corresponding 
sides of their figure 3 shape in juxtaposition, a winding 
being placed around the adjacent sides of said two stack 
ings, frame bars each being secured to both said stack 
ings to hold them in position relative to each other, each 
of said figure 3 shaped stackings having an air gap in the 
cross portions thereof, a winding on said cross portion 
of each of said stackings, a box-shaped rotor of non 
magnetic electrically conductive material being pivotally 
positioned by said frame bars with its vertical side por 
tions extending through said air gaps, said windings on 
said cross portions being arranged in series and with such 
relative polarity that when energized the resulting mag 
netic field passes through both said air gaps in the same 
direction, circuit means for connecting said series-con 
nected windings on the cross portions to a first source of 
alternating current, circuit means for selectively energiz 
ing said windings on the common portion of said stack 
ings to a second source of alternating current of the same 
frequency as said first source when it is desired to actuate 
said relay, snap acting contact means being associated with 
said rotor, said contact means normally biasing said rotor 
to a particular position when said windings are deener 
gized, said rotor and said contact means being actuated 
to their opposite positions when said windings on the 
common portion are energized with alternating current. 
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