T

April 1, 1952

R. K. MCALPINE

2,590,879
RELAY RING CIRCUIT :
Filed April 4, 1945
29/
57
129
*{5/ 4,_7[':4/ 2
=50 60 - 130
e sz [0 -
s, 38 ! .’Wj a4
— 4 25— 8! 9 4o L1736
J?:_ i ) g 6T T 43:'.1:- A2
o I 2244
oo 27 il by 1
0 p I R 24 2
—b —Db 1
12 ==l . s
2 T T T I
ATy T s v =37 54X 4 T
Vs : :
Ls 7 s |16
l N l /5~ I
2/

RODERICK K MCALPINE

INVENTOR

TR e oD, Mot

ATTORNEY



Patented Apr. 1, 1952

2,590,879

UNITED: STATES PATENT OFFICE

RELAY ‘RING CIRCUIT

Roderick K. McAlpine, United States Army,
o ’ Arlingtion, Va.

Application Aprilt 4, 1945, Serial No. 586;613 -
4 Claims. . (CL 175—320) .

(Granted Aunder -the -act of.Marech-3,:1883;" as.-
amended. April :30;: 19283 370.0. G, 75%)

The invention described herein-may be manu-:

fagctured 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 cirguit, that is, a eir--
cuit”including a plurality of relays which will
operate in a prearranged endless succgssion
under the control.of an.input signal.

One object.of the present invention. is to.pro-
vide a novel relay ring circuit -which, -will step
once for each applied control pulse.

A further.object.is to:provide a relay ring cir-
cuit which will step once only.even though a long.

pulsé or.-a.continuous signal be applied thereto. !

Another..object is to provide in a ring circuit
novel means. for providing automatic consecutive
release;of the relays. ' T
A further -object is to provide a relay ring.cir-
cuit-wherein. but one relay is required for each:

‘stage of the.ring.

Additional. objects will. be .apparent. from .a
reading-of-the following specification and.claims.

The single drawing is a didgram of a three-
stage relay ring aceording to my invention. The
ring is shown as a timing device or counter in
order to simplify the drawing and description.
For switching purposes, any desired number of
additional contacts may be associated with one
or more of the ring stages. :

It is believed that no elaborate description of
the circuit will be necessary as its features will
be apparent from the drawing and from the de-
scription of the operation of the ring,

With reference to the drawing, the ring cir-
cuit can be seen to comprise three windings, 19,
{l, and 12, each with a plurality of contacts
operated thereby. It should be understood that
only those contacts vertically alisned (in the
drawing) with a magnet are operated thereby,
and that of these only those shown without
arrowheads are electromagnetically moved; cer-
tain others may be mechanically moved, as 20,
under the influence of 28 to break an already-
made contact, as with 19, It should be further
understood that this description assumes that

.an energized winding attracts all of its movable

contacts so that they are drawn toward the
magnet, and that upon deenergization all mov-

_able contacts return to the positions shown.

Operation of the ring is started by closing
switch 13. This closes a circuit to energize wind-
ing 10 through a circuit which includes contacts
{5—16, 11—18, and 18—20, winding 10 and bat-
tery 21 to ground at 22. As soon as the relay
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operates;-it is -locked - closed -througha’ circuit: -
from:ground at 25, through eontacts 26—-2T; and-
28—-20;“and winding (0;- The pulling up of-con=:
tact 28 first-makes the locking cireuit for wind-i
ing-10;-and- then breaks pulse circuit ‘at contacts:
{8-and-20: - ‘

Control- pulses; -as distinguished from™ start:
pulses, are fed into the ring from ground at 29}’
any: desired -switching: means-can -be used- for

“determining -the-length ‘and spacing of the cons.

trol-pulses. - & manually operable switch; 294 is
shown.:- ’

Assuming-- switch-+29" to- be- closed; * the: -first:
control pulse follows a :circuit’ from-ground: at

: 29°through "contacts 80-=31° “32—-33- (the- latter

being closed due to-the energization of -winding-
10); '34-—35; winding 1, battery 36, ‘and ground
at 31.~ The energization of winding {{ closes
contact-38 upon: contact 2T; opening the original

+locking circuit for winding: (0; -and transferring,

this locking function to' the first.control pulse;
through line /39 and contacts 3827 so . that
winding {0 will"be_de-energized upon the ex-
piration of the first control pulse. Winding- {1

7 is locked up just as was 10, through a. circuit

which includes contacts 35—40 and 41—42 and
ground at 43.

The second control pulse energizes winding (2
through a circuit which includes contacts 50—51
and 52--53 (the latter closed by winding (1)
and contacts 54—55. ' The energization of this
winding transfers the locking circuit of winding
It to the second pulse through contacts 56—57,
so that winding 11 opens at the expiration of the
pulse. )

The third control pulse traverses a ecircuit
which includes contacts 60—61 and 62—63
(closed by winding (2), line 62, and contacts 19
and 20, and thereby energizes winding {0 to re-
enter upon the cycle of events above described.

The operation may continue for as long as
desired. Each control pulse, it will be under-
stood, serves first to energize the winding of a
relay and secondly, to take over the control of
the locking circuit of the preceding relay of the
ring so that upon expiration of the pulse the
preceding relay will be de-energized.

The foregoing description is in specific terms.
If will be understood, however, that many modi-
fications are possible within the spirit of the in-
vention for the true scope of which, therefore,
reference should be had to the appended claims,

I claim:

1. A ring circuit including a plurality of relays
each having an operated condition gnd an unop-
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erated condition, means for supplying energy to
operate said relays, a closed circuit between an
energy supplying means and one of said relays
causing said one relay to assume its operated con-
dition, means depending upon the operation of
said one relay for first making a locking circuit
therefor and second for breaking said closed cir-
cuit, another circuit between an energy supply
means and another relay closed by the operation
of said first mentioned relay to operate said other
relay first to complete an additional locking cir-
cuit depending upon energy from said energy sup-
ply means for said first mentioned relay and to
make a locking circuit for said other relay and
then to open said other closed circuit.

2. A ring circuit including 2 plurality of switch-
ing devices each having an operated condition
and an unoperated condition, means for supply-
ing energy to operate said switching devices, a
closed circuit between an energy supplying means
and one of said switching devices causing said
one device to assume its operated condition, means
depending upon the operation of said one switch-
ing device for first making a locking circuit there-
for and second for breaking said closed circuit,
another circuit between an energy supply means
and another switching deviece closed by the opera-
tion of said first mentioned switching device to op-
erate said other switching device first to com-
plete an additional locking circuit depending
upon energy from said energy means for said
first mentioned switching device and to make a
locking cireuit for said other switching device and
then to open said other closed circuit.

. 3. A ring circuit including a plurality of relays
each having an operated condition. and an unop-
erated condition, means for supplying electrical
pulses, means for delivering a pulse to one relay
to operate and lock the same, means depending
upon. said operated relay for closing a circuit
between a pulse supply means and another relay
whereby a pulse may operate said other relay
thereby to make another locking circuit for said
one relay and to break said operating circuit, and
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a further circuit between a pulsé supplying means
and a further relay closed by the operation of
said other relay whereby another pulse may op-
erate said further relay thereby first to complete
an additional locking circuit depending upon said
other pulse for said other relay and a locking cir-
cuit for said further relay and then to open said
other closed circuit.

4. A ring circuit including a plurality of relays
each having an operated condition and an unop-
erated condition, means for supplying energy to
operate said relays, @ circuit closed in operation
between an energy supplying means and one of
said relays, means depending upon the opera-
tion of said one relay first for making a locking
circuit between the same and a source of locking
energy and second for breaking said closed cir-
cuit, another circuit closed by said one relay be-
tween an energy supplying means and another
relay to operate the same thereby first to com-
plete an -additional locking circuit depending
upon said energy supplying meang for said first
mentioned relay and to make a locking circuib
between a source of locking energy and said
other relay and then to open said other closed cir-
cuit.

RODERICK K. McALPINE.
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