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4. Claims, 

The invention described herein may be manu 
factured and used by or for the Government for 
governmental purposes, without the payment to 
me of any royalty thereon. 
This invention is in electrical apparatus and 

particularly is a relay ring circuit. 
One object of the invention is to provide in 

a ring circuit means for providing automatic 
consecutive release of the relayS. 
Another object is to provide a relay ring cin'- 

cuit wherein but one relay is required for each 
stage of the ring. 
An additional object is to provide a relay ring 

circuit wherein the order in which the relays 
are closed may be reversed or otherwise modified 
at will. 
A further object is to provide a reversing ring 

circuit wherein a continuous applied signai will 
produce free continuous stepping. 

Additional objects will be apparent from a 
reading of the following specification and claims. 
The single drawing is a diagram of a four-stage 

relay ring according to my invention. 
It is believed that no elaborate description of 

the circuit will be necessary, its features being 
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apparent from the drawing and from the de 
scription of the operation of the ring. 
With reference to the drawing, the ring cir 

cuit proper can be seen to corprise four relay 
windings, 0, 1, 2, and -3, each with a plurality 
of contacts operated thereby. 
contaets shown connected to relay 51 by broken 
lines, it should be understood that in the: il 
lustrated embodiment of the invention each of 
the relays 0, i , 2, and 3 operates the several 
movable contacts located directly above it, and, 
furthermore, that the contacts shown with ar 
rowheads are not electromagnetically actuated 
although they may in a few instances be me 
chanically moved (as contact 7 in the make-be 
fore-break contact group 26, , and 6). In 
other words, only those contacts shown as 
straight lines (see 39, 42, 56, and 65, for exam 
ples) are magnetically responsive. It should 
also be understood for the purposes of this de 
Scription that all magnetically movable contact 
members (except as otherwise noted) should be 
aSSumed to be dra Win down Wardly upon energiza 
tion of the appropriate relay and returned to 
the positions shown upon deenergization there 
of. Movable contacts 2, 39, 52, and 53 are drawn 
toward relay 5 upon energization thereof, and 
contacts 30, 54, 55, and 56 are moved downward 
ly thereby; again, these contacts should be un 
derstood to be returned to the positions shown 
upon deemergization of relay 5. 

Except for the 30 
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Assuming a series of pulses to be applied to the 
if put of the ring, operation is started by closing 
switch 4 momentarily. The first puise follows a 
circuit which includes line 5, contacts 6 and 
if, f8 and 9, and 20 and 2 , to winding 0 and 
ground at 23, immediately upon operation of 
relay iO, a circuit is closed from battery at 25 
through contacts 26 and if, 8 and 9, and 20 
and 2i to winding 0 to lock the relay so that 
upon extinction of the operating pulse relay 
Will nevertheless remain in its operated con 
dition. Contacts 6 and f will, of course, be 
separated immediately after 26 and 7 are closed. 
Fhe elaergization of winding it does not affect the 
position of movable contact member 2 or the 
novable contact member 30, the operation and 
function of which will be later described. 
A Second Operating pulse will follow a circuit 

which includes contacts 3 and 32, 36 and 33, 
34 and 35, 36 and 37, 33 and armature 39, to wind 
ing if and ground at lit. The relay is locked just 
as Was-relay 9 by the closing of movable con 
tact 42 upon contact 35 whereby a circuit is es 
tablished from battery. 42' through contacts 42 
and 35, 36 and 37, 33 and 39, winding , and 
ground 49; simultaneously with the closing of 
relay FA, the locking circuit for relay '0' is opened 
by the opening of contacts 3 and 9. A third 
operating pulse will follow a path which includes 
contacts and if, 54 and 54'', 72 and 3, 74 and 
5, 6 and 52, winding 22, and ground. The re 

lay f2 is locked by the closing of movable con 
tact if upon f3, and the locking circuit for relay 
ff is opened by the opening of contacts 36 and 
3. A fourth operating pulse will follow a cir 
cuit including 80 and 8 , 55 and 55, 57 and 58, 
82 and 83, 84 and 53, winding 3, and ground. 
Relay 3 is locked by the closing of contact 65 
upon 53, and the locking circuit for relay 2 is 
Opened by the opening of contacts A and 5. 
Batteries 2 and 96 energize locking circuits for 
relays 2 and 3, respectively, in the manner de 
Scribed for relays it and . 
The indicated sequence of operations will con 

tinue as long as proper energizing pulses are sup 
plied. Where but one operation per applied pulse 
is desired, the length of the pulses must be prop 
erly related to the closing time of the relays. 
Should a continous signal be applied to the input 
of the ring, the relays will close and open in suc 
cession, the Speed of operation of the ring de 
pending upon the characteristics of the relays 
therein. 
The order in which the relays operate can be 

reversed by closing Switch 50 thereby to complete 
a circuit including battery 50' and energizing 
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winding 5 and to close armatures 21, 39, 52, and 
53 against fixed contacts 2', 39', 52', and 53', 
respectively, and at the same time to close mov 
able contacts 30, 54, 55, and 56 upon contacts 30', 
54, 55 and 56'. 

If winding 5 is energized, together with Wind 
ing 0, and a pulse enters the ring through con 
tacts 3 and 32, and 30 and 30', for example, the 
pulse will follow a circuit which includes Con 
tacts 57 and 58, 59 and 60, and 53' and 53 to wind 
ing 3 and ground, and relay 3 is then locked op 
erated by the closing of contact 65 upon contact 
58 which brings battery 90 into the circuit of the 
relay winding. The following input pulse will 
enter the chain through contacts 9-92, and 
follow a path defined by contacts 56 and 56°, 72 
and 73, 93 and 94, 52' and 52, winding 2 and 
ground. The Succeeding input pulse enters the 
System through contacts 80 and 8 (the locking 
circuit for relay 3 having been opened at 59-60 
upon Operation of relay 2) and operates relay 

through a circuit including contacts 55 and 
55', 34 and 35, 95 and 96, and 39' and 39, and 
the following pulse enters through contacts 79 
and 7, and 54 and 54, and utilizes an analogous 
circuit including contacts 97 and 98 to operate 
relay 0. The further operation of the ring in a 
reversed direction will be obvious. 
No output contacts have been shown or de 

Scribed. Each ring stage may control through 
additional contacts one or more output stages in 
any desired fashion. 
The foregoing description is in specific terms, 

and many modifications will suggest themselves. 
For the true scope of the invention, reference 
should be had to the appended claims. 

I claim: 
1. The combination of energy supply means 

and a pair of Contacts, a chain of electro-respon 
Sive Switches each having energizing means and 
a pair of contacts associated there with and each 
When energized operating its pair of contacts, a 
pair of circuits including said supply means and 
One of Said energizing means one of said circuits 
including the pair of contacts operated only by 
the SWitch ahead of that associated with said one 
energizing means and the other including the 
pair of contacts operated only by the switch be 
hind that associated with said one energizing 
means, and other homologous pairs of circuits in 
cluding said supply means and each other ener 
gizing means. 

2. The combination of claim 1, further char 
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4. 
acterized by an additional switch, a plurality of 
Contacts operated thereby all of said contacts 
having two operative positions, one of said con 
tacts closing one of said circuits of said pair when 
in One position and the other circuit of said pair 
When in its other position and the others of Said 
Contacts homologously controlling the said other 
pairs of circuits to vary the connecting paths be 
tWeen Said Supply means and said energizing 
means, and thereby selectively to close said fur 
ther pairs of contacts. 

3. A relay ring circuit comprising a power sup 
ply, first, Second, third, . . . and 7th relays, 
each including energizing means and a plurality 
of pairs of contacts, a pair of energizing circuits 
including Said power Supply and the energizing 
means of said Second relay one of said circuits in 
cluding one of the said plurality of pairs of con 
tacts operated by Said first relay and the other 
of Said circuits including one of the said plurality 
of pairs of contacts operated by said third relay, 
an additional pair of energizing circuits includ 
ing Said Supply means and the energizing means 
of Said first relay one of said additional circuits 
including one of Said plurality of pairs of con 
tacts operated by Said nth relay and the other 
of Said additional circuits including one of said 
plurality of pairs of contacts operated by said 
Second relay, honologous pairs of energizing cir 
cuits including Said Supply means and the ener 
gizing means of each other relay, and further 
Switching means for Selecting individual circuits 
from each of Said pairs of energizing circuits. 

4. The combination of claim 3, further chair 
acterized by a further power supply, locking cir 
cuit including Said further power Supply, the 
energizing means of each of said relays, and an 
other of the said plurality of pairs of contacts op 
erated thereby. 
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