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The present invention relates to electric Sys~
tems for automatic transmission of impulses -of
predetermined duration at set time intervals.

An object of the present invention is to provide
8 system of this character which is dependable
and whose speed is vastly increased over that. of
systems now in use.

A further object of the invention is to provide
a. system which requires but a small humber of
control elements yet permits of a great number
of combinations of time intervals at which im-=
pulses may be transmitted. R

In brief, I accomplish these objects of the in-
vention by the use of differential relays insuring
rapid action and by such correlation of elements
that the possible number of different time inter-
vals between successive impulses inereases manix
fold by the addition of merely & few control de-
vices. e

Thus, in the system described by way of exam-
ple in the following specification, 32 different in-
tervals may be obtained by means of but 10 relays
(AAi1, AAsz, BB, etc.). Cp

Moreover, by adding merely two more relays;

it is. possible to obtain 64 combinations and so 113

forth, the number of combinations being doubled
by each pair of relays added. ‘

With these and other objects in view; a5 will
become more apparent hereinafter, my impulse
transmission control system is fully described in
the following specification and llustrated, by way
of example, in the accompanying drawing..

In the drawing; element MM designates a start-
ing key, button or similar element operating cir-
cuit. Members Ci, Cz, Cs, Cs, Cs, Cuo, G5, G20, Cs
and Csp are control contaets.in the branches.of
a holding circuit which may be opened and closed
by means of any conventional switch or the like
(ndicated in each instance as a push button
switch) which permits actuation of these contacts
in any desired order. The action of key MM may
of course be combined with that of each of con<
trol contacts Ci, Cz; Cs; ete. G

Reference letters Iu designate the transmitting
circuit over which the impulses. are to be trans=
mitted at certain time intervals.  Key MM and
control eontacts Ci, Cz Cs, etc., are connected
(over circuits fully described hereafter) to the
vibrator relays Vi, V2, the holding relay I and
the various differential relays AAi, AAs, BB, BB,
CCi, CCq, DDy, DDe, EE1, EEa. 'These relays co-
operate with the respective. contacts placed 6ppo-
site them, such as Ti, T4, T3, Ri, R3, Tix, Tz, as
shown in the drawing. o ‘

If it is desired to transimit impulses at intervals

11 Claims.  (CL 177—353)

10

i

20

80

il

40

45

50

&5

: separate cohtact pieces Ci.

: 2
of s of & sécond, for instance, the following cir-
cuit is-set up: : :

First, starting key or button MM is depressed
and the switching device put in position Ci to
‘When key MM ig de-

Dressed; vibratory relay V: is energized. In its
working position; relay Va attracts its contact Ty
and completes transmitting circuit Tn. As a re=
sult, dn- impulse is transmitted. At the same
time, felay Vz attracts its contact T2 and closes
the énergizing circiiit of vibrator reélay Vii When
the latter is energized, it attracts its contact T:
arid opers the energizing circuit of relay Vo. Re-
lay Va thereupon releases its contacts and returns
to Test positionl. . As a result, transmitting circuit
Li ig interrupted at contact Ri of relay Ve, while
the cirtuit of relay Vi i intefrupted at its eontact
Rs and relay V: releasts its contacts and returns
bo rest position: By releasing its contacts, relay
V: ré=€stablishes corhéction bétween its contacts
Ti,  Ri;: whereby the energizing circuit of relay
Va ig restorsd: Relay Vz is thereupon re-ener-
gized; and the cyclé.of operations just described
répeéats itself; vibrator rélays Vi and V: are al<
' ternately energizéd and deenerdized and - this
pulsstion eéaiises the transmission of an impulse
oVef transmittitig circuit Is at given intervals,

Tt will be ¢lear that vibrator felays Vi and Va
may be réplaced by any other systém or device
(I6F " example 4 carn ahd motor of KHown type)
whith Will' ¢€lose a @oiitact, such a§ contact T
of rélay Vs, 4t given intervals.

If 1t-18 desived 1o transmit iipilses at & of
4 second irtervals, for example, the switch is
Dblacéd in position O, before key MM is depressed,
When key MM is depressed, it produces pulsa-
tions by means of vibrator relays Vi and Vo as
just deseribed. When relay V2 is energized for
the fitst fime, an impulse is transmitted over
wire Iu due to the clositig of contact 'Ti of relay
I The followihg cifcuits are thersvpon estab-
lished: First cifcuit: ground, upper contact Ci,
cotitact Ts of telay Vi (when the latter is ener-
gized), éontact Ri of rélay BBi, contacts Cb,
Winding 6f relay I, battery. Relay I, when enei-
gizéd, attracts ifs contact T: and opens control
ciréit Tn. THI§ intefruption of control circuit
Tu thus occiifs after tranismission of the first im-
pulsé. Relay I then holds its contacts over the
same circult by means of its contact Tz Sec-
ond. cir¢uit: ground, cofitacts Ci (in test posi-
tion), Ts.of felay Vi, Rz of relay AAi, lower
windings 6f relays AA: and AAs, battery. Third
circuit: .ground, contacts Ci, Ts of relay Vi, Tox
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of relay AAs, upper winding of relay AAs, bat-
tery.

Differential relays AAr and AAs have their
windings arranged in opposition. Therefore,
when both windings of relay AAz are traversed
by current, as above described, they act in oppo-
sition to each other, with the result that relay
AAs is balanced and is not put into operation.
Relay AAi, on the other hand, of which but the
lower winding is energized, attracts its arma<
ture which is placed into working position.
However, as soon as relay Vi becomes de-ener-

1o

gized, the upper winding of relay AAs is no
longer supplied with current (due to the return °

to normal of the contacts of relay V1), and relay

15

AAs is energized over its lower winding, in paral- -,

lel with relay AAi, via T:1 of AAi, Tz of I con-
tacts C1and ground. ] .

When relay Vi is now re-energized, differential
relay BB: is energized over the following circuit:
battery, lower winding of BBi1, Rz of BB1, Tax of
AAz, T3 of V1, C1 and ground. It holds then over
its contact Ti1. On the other hand, differential
relay BB: remains inoperative, the same as ex-
plained in connection with relay AA2, namely,
both its windings being supplied; their opposed
actions prevent the energization of the relay:
Furthermore, relay AAi, whose upper winding is
fed over the same circuit, across Tex of AAs, re-
turns to normal, the action of its lower winding
being balanced by that of its upper winding.
When relay Vi releases its contacts again, re-
1ay AAz which was held over Ra of relay AAi,
is de-energized. However, relay BBz, whose up-
per winding is no longer supplied over Tix
of AAs, is energized over: battery, lower wind-
ing of BB2, T1 of BB1, T2 of I, contacts: Ci, and
eround. Relays BBr and BB: are thus energized,
and as a result the circuit of relay I is:broken
at contacts Ti1 of BB:1 and Tix'of BBz. Relay I
is thus de-energized and releases its confacts.
Tnasmuch as at this moment relay Vi is deener-
gized and relay Ve is energized, an. impulse is
transmitted over wire Iu over contacts Ti of V2
and Ri1 of I. Due to the fact that relay I'has re-
turned. to normal, as just explained, its contact
T2 is open and the holding circuit of relays BBi1
and BBz is broken. Relays BB:1 and BBz thus
likewise return to normal. As soon as relay Vi
ig re-energized, the energizing circuit of holding
relay I is restored and relay I is re-energized.
Thus, the operating cycle of relays AAi, AAs,
BB: and BB is repeated and an impulse is trans-
mitted at the end of each cyele. It will be clear,
that this operating cycle is repeated as long as
starting key MM of the vibrator relay or the like
is kept in operating position. .

If it is desired to transmit impulses at inter-
vals of & of a second, for example, the follow-
ing cycle of operations takes place:

First, the switch is brought into position Cs.
Key MM is then depressed and the operation of
relays Vi and Va takes place as previously de-
seribed, a first impulse being transmitted over
transmitting circuit wire In when relay Vz is
energized. As soon as relay Vi is energized, the
holding circuit of relay I is completed over:
battery, winding of relay I, lower pair of con-
tacts Cs, R1 of relay AAi, T2 of Vi, contacts Ci1
and ground. Moreover, relay AA: is energized,
over the following circuit: ground, contacts Ci,
T3 of Vi, Rz of AAi, lower winding of relay AA1.
Relay AAz, whose two windings are fed, reymains’
inoperative as previously described. When re-
lay Vi releases its contacts, relay AAz is ener-

.- relay AA:i releases its contacts.

4

gized, because its upper winding is no longer
fed. When relay Vi is energized for the second
time, relay BB: is energized and relay AAi re-
Jeases its contacts, as explained in the afore-
given example. Likewise, as soon as relay Vi re-
leases its contacts again, relay AA: releases its
contacts, in turn, and relay BB: is energized.
Relay I, however, remains in holding position
over the following holding circuit: ground, con-
tact Ci1, T2 of I, T1 of CC1 (or Tix of CC2), up-

. per pair. of contacts Cs, winding of relay I, bat-

tery. When relay Vi is energized for the third

“time; relay A1 is re-energized. as before. When
‘reldy V1 releases again, relay AA: is energized in

its turn. When relay Vi is now energized for the
fourth time, relay BBz is energized again and
Also, relay CCi
is energized over: battery, lower winding of CCi,

©* Ry of CCi, Tax of BBy, Tex of AAz, T3 of Vi, con-
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tacts C1 and ground. When relay Vi releases
again; relays AA: and BB: release their contacts
and relay CC: is energized. When relay Vi is
thereupon  energized for the fifth time, relay
AA71 is re-energized, while relays CCi1 and CC:
remain in holding position.

Pinally, when relay V1 releases its contacts, and
relay Ve is energized, relay AAz is energized. At
this- moment, the holding circuit of relay I is
broken, ‘as follows: as to the lower pair of con-
tacts of Cs, the circuit is broken at contact T:
of AA1 and contact Tix of AAz; and, as to the
upper pair of contacts Cs, the circuit is broken
at contact T1 of CC: and contact Tix of CC2. Re-
lay I thus returns to normal and brings about de-
energization of relays AAi, AAsz, CCi and CCz due
to the opening of contact Tz of I. On the other
hand, relay Va2 is energized, and an impulse is
transmitted over transmitting wire Iu.

The energizing circuit of relay I is restored by
the return to normal of relays AA: and AAz, CCi
and CCa Relay I is re-energized when relay Vi
is energized again and the cycle of operations de-~
scribed repeats itself, an impulse being trans-
mitted at the end of each cycle.

- Tn ‘the examples given above, transmission of
impulses took place at intervals of Yo, %0 and %o
of a second. The accompanying drawing outlines
the circuits for transmission of impulses at the
following intervals: %o to 90 of a second; and
at 9%, Wi, 2%0, 4o and %o of a second. In
each case, the cycle of operations is as already
described, each new combination of contacts in-
volving the energization of a group of differential
relays or the return to normal of one or more of
thése relays.

It should be noted that the intervals mentioned
in the foregoing specification are given merely by
way of example without intention of limiting the
invention thereto. Indeed, these particular in-
tervals could be replaced by any other desired
range of time intervals determining the pulsation
frequency of the vibrator relays, or any other
known equivalent device, without departing from
the spirit and scope of the present invention.
Similarly, the arrangement of the switching de-
viéé and contacts could be modified so as to per-
mit ‘transmission of impules at intervals repre-
senting multiples of the interval range chosen,
same amounting, in the above given example, to
one to thirty-two.

T Iclaim: '

.’1.'In a system of the character described, a
transmitting circuit, operating means intermit-
tently opening and closing said transmitting cir-
cuit to trahsmit intermittent impulses over the
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sanie; a holding circuit iricluding a- holding: refay

supplied: thereby, a first- holding cortaect disposed:
in said transmitting circuit and opened snd

closed by said holding reldy, said helding cireuit
ineluding a plurality of branches terminating in

4 commol refurn litie, a seconid holding contact:
disposed in said holdihg circuit arid adapted to

be opened and closed by said holding relay, con-
tact means disposed in said return lirte and: op-
erated by said operating means to-intérmittently

open and close sgid return line, switch contacts

disposed in said branches, switch means adapted
to actudte a plurality of switch contacts of differ-
ent branches simultaneously, to ‘connect said
branches to or disconnect same fromi said refurm
line, control circuits associated with = sgid
branches, the said second holding contact, and
said contact means, said control circuits being in-
terconnected and adapted to be energized in se-
querice, each eontrol circuit including reldys un-
der the contrel of said operating meaiis con-
nected to be operable to open different respective
branches of the holding circuit and thereby per-
mit closing of the transmitting circuit onily after
energizing - of the preceding control circuits;
whereby, depending upen the actudtion of said
switeh contacts, various sequences of control cir-
cuits may be connected to said return line.

2. In a system of the character described, &
transmitting circuit, operating means intermit-
tently opening and closing said transmitting eir-
cuit to transmit intermittent imipulses over the
same, a holding circuit includitig a holding relay
supplied thereby, a first holding contact dispesed
in said transmiitting circuit and  opehed. and
closed by said holding relay; said holding eircuit
including a plurality of branches terminating in
a common return line, a second holding centact
disposed in said holding eircuit and adapted to
be opened and closed by said holding relay, con-
tact means disposed in said return line and op-
erated by said operating means to intermittently
open and close said return line, switch contsacts
disposed in said branches, switch means adapted
to actuate o plurality of switeh contacts of dif-
ferent branches simultanecusly, to connect said
branches to or disconnect same from said refurn
line, control contacts ~ associated with said
branches and said return line, controt circuits zs-
sociated with said branches, the said seéesnd
holding contact and said contact means, _saad con~
tral cireuits including control relays adapted to
actuate said control contacts, said control circuits
being interconnected. and adapted to be ener~
gized in sequence, each control cireuit including
relays under the control of sdid operating means
connected to be operable to open different respee=
tive branches of the holding circuit and thereby
permit closing. of the transmitting cireuit only
after energizing of the preceding control circuits,
whereby depending upon- the actuation of said
switch contacts, various sequetices of control cir-
cuits may be connected to said return line.

3. In a system of the character described, a
transmitting cireuit, operating means intermit-
tently opening and closing said transmitting cir-
cuit to transmit intermittent impulses over the
same, a holding circuit including a holding relay
supplied thereby, a first holditig contact disposed
in said transmitting ecircuit and opened and
closed by said holding relay, said holding circuit
including a plurality of branches terminating in
a common return line, a second holding. contact
disposed in said holding circuit and adapted to be
opened and closed by said holding relay, contact
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6

means. disposed in:said return:line and operated by
sdid operating means to intermittently open and
close sald return line, switch contacts disposed
in said branches, switch means adapted to actu-
ate ‘a: plurality of switch contdcts of different
branches simultaneously, to - .connect said
branches to or disconnect same from said return
line; a pair of differential relays assigned to each
branch, each differential relay having a pair of
opposite windings and a feeding circuit therefor,
a- plurality .of control contacts assocciated with
said return line in the respective branches there-
of arid adapted to be operated by said differen-.
tial relays, the latter being interconnected so as
to be operative in sequence, each: differential re-
lay being under the control of said operating
means connected to be operable to open different
respective branches of the holding circuit and
thereby permit closing of the transmitting circuit
only -after energizing of the preceding differen-
tial relays, whereby, depending upon the actua-
tion. of said. switch contacts, varicus branches
may be connected to said return line to control
thie sequenice of the respective differential relays,
the sequence of energization of the latter: de-
termining the time interval during which said
holding -eircuit is clesed and said transmitting
circuit held open against closing by the operat-
ing means.

4. In a gystem of the character - described, a
transmitting circuit; operating means intermit-
tently opening and closing said transmitting cir-
cuit to transmit: intermittent impulses over the
same, a holding circuit including a holding relay
supplied thereby, g first holding contact disposed
in said ‘transmitting. circuit and opened -and
closed by said holding relay, said holding circuit
including a plurality of branches terminating in
a common return line, g second holding contact
disposed in:said holding circuit and adapted to
be opened and closed by said holding relay, con-
tact means disposed in said return line and op-
€rated by said operating means to intermittently
open and close said return line, switch contacts
disposed in sald brarches, switch. means adapted
to actuate a plurality of switch contacts of differ-
ent branches simultaneously;, to conneet said
branches to or disconnect same from said return
line, a pair of contact pieces connecting the ter-
minal end of each branch to said return line, a
cooperating contact disposed opposite the first
cohtact piece of each pair, a pair of differential
relays associated with each pair of contact pieces,
each diiferential relay having. oppositely ar-
rahged windirigs, a control eircuit for each wind-
ing, the contrel circuits of the different windings
including other relays under the control of said
operating means connected to be operable to open
differefit respective branches of the helding cir-
cuit- and thereby permit closing of the transmit-
ting circuit only after energizing of the preceding
cofitrol circuit, conductive means connecting the
first- pair-of ‘differential relays to said contact
means, intermediate contacts connected to said
conductive means and the control circuits of said
first pair of differential relays, the Ilatter con-
trolling - said .intermediate relays, whereby said
control circuits are intermittently closed by said
contact means and said branches disconnected in
sequence according to the actuation of said
switch contacts, whereby said holding -circuit is
closed and the transmitting circuit held open
against closing by the operating means for such
interval of time as is consumed for energization
of the selected sequence of differential relays.
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5. The system claimed in claim 4, in which the
lower windings of each pair of differential relays
are connected in parallel.

6. The system claimed in claim 4, in which the
control circuit of the upper winding of the first
differential relay of the first pair is connected to
both lower windings of the second pair and the
upper winding of the second relay of the second
pair and so forth.

7. The system claimed in claim 4, in which the
lower windings of each pair of differential relays
are connected in parallel and the control circuit
of the upper winding of the first differential relay
of the first pair is connected to both lower wind-
ings of the second pair and the upper winding of
the second relay of the second pair and so forth.

8. In a system of the character described, a
transmitting circuit, operating means for inter-
mittently interrupting said transmitting circuit
to transmit impulses over same, a first holding
contact in said transmitting circuit, a holding cir-
cuit, a relay adapted to be energized by said held-
ing circuit, said holding relay controlling said
first holding contact to open or close said trans-
mitting circuit independently of said operating
means, said holding circuit comprising a plural-
ity of branches terminating in a single return
line, a second holding contact disposed in said re-
turn line and controlled by said holding relay, in-
terrupting means disposed in said return line and
controlled by said operating means to intermit-
tently open or close said return line, switch con-
tacts for connecting and disconnecting the indi-
vidual branches, switch means adapted to open
or close a pair of control relays assigned to each
branch, energizing circuits for said control relays,
a return line common to all said branches and
said energizing circuits; a second holding con-
tact disposed in said return line and controlled
by said holding relay to open or close said holding
circuit, control contacts associated with said con-
trol relays and said return line, said control re-
lays being adapted to successively act upon said
return line through the respective control con-~
tacts in order to keep said holding circuit closed
during work position of said operating means,
the number of control relays energized depend-
ing upon the number and combination of switch
contacts closed by said switch means, whereby
said second holding relay will keep the holding
circuit closed and said transmitting circuit cpen
against closing by the operating means during a
predetermined number of interruptions by said
operating means, representing the interval of
time corresponding to the position of said switch.

9. The system claimed in claim 1, in which said
operating means comprises an operating circuit,
a first relay energized by said circuit, a first
cooperating contact disposed in said transmitting
line and controlled by said first relay; an inter-
rupter circuit, a second relay disposed in said
interrupter circuit, a second cooperating con-
tact disposed in said interrupter circuit and con-
trolled by said first relay; a third cooperating
contact disposed in said operating circuit and
controlled by said second relay and a key to ¢pen
and close said operating circuit, whereby in closed
position of said key said transmitting circuit is
intermittently opened.

10. The system claimed in claim 1, in which
said operating means comprises an operating cir-
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cuit, a first relay energized by said circuit, a first
cooperating contact disposed in said transmitting
line and controlled by said first relay; an inter-
rupter circuit, a second relay disposed in said in-
terrupter circuit, a second cooperating contact
disposed in said interrupter circuit and controlled
by said first relay; a third cooperating contact
disposed in said operating circuit and controlled
by said second relay, the latter cooperating with
said contact means; said contact means compris-
ing a pair of contacts, one of the latter being con-
nected with said control circuits and the second of
the latter contacts being connected to said re-
turn line; and a key to open and close said op-
erating circuit, whereby in closed position of said
key said transmitting circuit is intermittently
opened.

11. In a system of the character described, a
transmitting circuit, operating means for trans-
mitting intermittent impulses over said transmit-
ting circuit, a holding circuit including a hold-
ing relay, first holding contacts disposed in said
transmitting circuit and contrelled by said hold-
ing relay to open and close said transmitting cir-
cuit, said holding circuit comprising a plurality
of branches terminating in a common return line,
second holding contacts disposed in said return
line and adapted to open and close the holding
circuit; third holding contacts disposed in said
return line and intermittently opened and
closed by said operating means, switch contact
associated with each branch, switch means
adapted to open and close a plurality of switch
contacts of different branches, simultaneously, to
connect one or more of said branches to said re~
turn line in selected combinations; said third
holding contacts, when closed by said operating
means, close said holding circuit over a plurality
of branches according to the position of said
switch, causing closing of said first holding con-
tacts, a plurality of control circuits associated
with said branches and said second holding con-
tacts to maintain the latter in closed position,
said control circuits being interconnected and
adapted to be closed independently by said third
holding contacts and said second holding contacts,
said control circuits being interconnected for op-
eration in sequence, each control circuit includ-
ing relays under the control of said operating
means connected to be operable to open different
respective branches of the holding circuit and
thereby permit closing of the transmitting circuit
only after energizing of the preceding control cir-
cuits, whereby said holding circuit remains
closed interrupting transmission of impulses un~
til the last control circuit of the sequence cut in
by said switch has been energized, whereupon
said holding circuit is broken, an impulse trans-
mitted and the cycle of operations repeated.

AMEDEE A. C. HERON.
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