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1. 
The present invention relates to electric sys 

tems for automatic transmissioni of impulses of 
predetermined duration at set time intervals. 
An object of the present invention is to provide 

a system of this character which iš 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 number of 
control elements yet permits of a great number 
of combinations of time intervals at Which im1 
pulses may be transmitted. 
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 
Walls between successive impulses in1creases mani 
fold by the addition of merely a few control de 
Wices. . 

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 
(AA1, AA2, BB1, etc.). '. 
Moreover, by adding merely two more relays, 

it is possible to obtain 64 combinations and so 
forth, the number of combinations being doubled 
by each pair of relays added. 
With these and other objects in view, as will 

become more apparent hereinafter, my inpulse 
transmission control system is fully described in 
the following specification and illustrated, by way 
Of example, in the accompanying drawings. - 
In the drawing, element MM designates a start 

ing key, button or similar element operating cir 
cuit. Members C1, C2, C3, C4, C5, C10, G15, C20, Cas 
and C30 are control contacts in the branches, of 
a holding circuit which may be opened and closed 
by means of any conventional switch or the like 
(indicated in each instance as a push button. 
switch) which permits actuation of these contaets 
in any desired Order. The action of key MM may 
of course be combined with that of each of eons 
trol contacts C1, C2, C3, etc. ? 
Reference letters Iu designate the transmitting 

circuit over which the impulses are to be transa. 
mitted at certain time intervals. Key M.M. and 
control contacts C1, C2 C3, etc., are connected 
(over circuits fully described hereafter) to the 
vibrator relays W1, W2, the holding relay. I and 
the various differential relays AA1, AA, BB1, BB, 
CC1, CC2, DD1, DD2, EE1, EE2. These relays co 
operate with the respective contacts placed oppo 
site them, such as T1, T3, T3, Ri, R3, Tix, Tax, as shown in the drawing. 
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separate contact pieces C1. 

2 
of of a second, for instance, the following cir 
cuit is set up: 

First, starting key or button MM is depressed 
and the switching device put in position C1 to 

When key MM is de 
pressed, vibratory relay V2 is energized. In its 
working position, relay W2 attracts its contact T1 
and completes transmitting circuit. Iu. As a re 
sult, an impulse is transmitted. At the same 
time, relay W2 attracts its contact T2 and closes 
the energizing circuit of vibrator relay Wi. When 
the latter is energized, it attracts its contact T? 
and openis the energizing circuit of relay W2. Re 
lay Wathereupon releases its contacts and returns 
to fest positioni. As a result, transmitting circuit 
Iti is interrupted at contact R1 of relay V2, while 
the circuit of relay Wi is interrupted at its contact 
R2 and relay W1 releases its contacts and returns 
to rest position. By releasing its contacts, relay 
Wire-establishes coni hection between its contacts 
T?, R1, whereby the energizing circuit of relay 
Wa is restorefd: Relay W2 is thereupon re-ener 
gized, and the cycle of operations just described 
repeats itself; vibrator relays W1 and W2 are al 

is ternately energized and deenergized and this 
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pulsation catases the transmission of an impulse 
ovér tra?smittiñg circuit Iu at given intervals. - 
It will be clear that vibrator relays V1 and V2 

may be replaced by any other system or device 
(för example á ca? ànd motor of known type) 
whièh wil ?loše a contact, such as contact T? 
of relasy VI, ät given intervals. 
If it is desired to transmit impulses at , of 

a second intervals, for example, the switch is 
placéd in position Ci, before key MMis depressed. 
When key MM is depressed, it produces pulsa 
tions by means of vibrator relays Vi and V2 as 
just described. When relay V2 is energized for 
the first time, an impulse is transmitted over 
wire Iu due to the closing of contact T of relay 
I. Th? following circuits are thereupon estab 
lished: First circuit: ground, upper contact C1, 
contact. Tá óf relay V. (when the latter is ener 
gized), contact Ri of relay. BB1, contacts C2, 
winding óf relay I, battery. Relay I, when ener 
gized, attracts its contact T1 and opens control 
çirëuit Tu. This interruption of control circuit 
I, thus occurs after transmission of the first im 
pulse. Relay I then holds its contacts over the 
same circuit by means of its contact T2. Sec 
Önd circuit; ground, contacts C1 (in rest posi 
tion), T3 ... of relay vi, R2 of relay AA1, lower 
windings of relays AAI and AA2, battery. Third 
circuit: ground, contacts C1, T3 of relay V1, T2x 
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of relay AA2, upper winding of relay AA2, bat 
tery. 

Differential relays AA1 and AA2 have their 
windings arranged in opposition. Therefore, 
when both windings of relay AA2 are traversed 
by current, as above described, they act in Oppo 
sition to each other, with the result that relay 
AA2 is balanced and is not put into operation. 
Relay AA1, 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 W1 becomes de-ener 

10 

gized, the upper winding of relay AA2 is no 
longer supplied with current (due to the return 
to normal of the contacts of relay W1), and relay 15 
AA2 is energized over its lower winding, in paral 
lel With relay AA1, via T1 of AA1, T2 of I; con 
tacts C1 and ground. 
When relay W1 is now re-energized, differential 

relay BB1 is energized over the following circuit: 
battery, lower winding of BB1, R2 of BB1, T2x of 
AA2, T3 of V1, C1 and ground. It holds then over 
its contact T1. On the other hand, differential 
relay BB2 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 AA1, whose upper winding is 
fed over the same circuit, across T2x of AA2, re 
turns to normal, the action of its lower Winding 
being balanced by that of its upper winding. 
When relay V1 releases its contacts again, re 
lay AA2, which was held over R2 of relay AA1, 
is de-energized. However, relay BB2, whose up 
per winding is no longer supplied over Tax 
of AA2, is energized over: battery, lower wind 
ing of BB2, T? of BB1, T2 of I, contacts : C1, and 
ground. Relays BB1 and BB2 are thus energized, 
and as a result the circuit of relay I is broken 
at contacts T1 of BB1 and Tix of BB2. Relay. I 
is thus de-energized and releases its contacts. 
Inasmuch as at this moment relay V1 is deener 
gized and relay W2 is energized, an impulse is 
transmitted over wire Iu over contacts Tiu " of W2 
and R1 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 BB1 
and BB2 is broken. Relays BB1 and BB2 thus 
likewise return to normal. As soon as relay Wi. 
is re-energized, the energizing circuit of holding 
relay I is restored and relay I is re-energized. 
Thus, the operating cycle of relays AA1, AA2, 
BB1 and BB2 is repeated and an impulse is trans 
mitted at the end of each cycle. It will be clear 
that this operating cycle is repeated as long as 
starting key MMI of the vibrator relay or the like 
is kept in Operating position. 

If it is desired to transmit impulses at inter 
vals of Fo 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 V2 takes place as previously de 
scribed, a first impulse being transmitted over 
transmitting circuit wire Iu when relay V2 is 
energized. As soon as relay W1 is energized, the 
holding circuit of relay I is completed over: 
battery, Winding of relay I, lower pair of con 
tacts C5, R1 of relay AA1, T2 of Wi, contacts C1 
and ground. Moreover, relay AA1 is energized, 
over the following circuit: ground, contacts C1, 
T3 of V1, R2 of AA1, lower winding of relay AA1. 
Relay AA2, whose two windings are fed, remains 
inoperative as previously described. When re 
lay V1 releases its contacts, relay AA2 is ener 

relay AA1 releases its contacts. 

time, relay A1 is re-energized as before. 

4. 
gized, because its upper winding is no longer 
fed. When relay W1 is energized for the second 
time, relay BB1 is energized and relay AA1 re 
leases its contacts, as explained in the afore 
given example. Likewise, as soon as relay W1 re 
leases its contacts again, relay AA2 releases its 
contacts, in turn, and relay BB2 is energized. 
Relay I, however, remains in holding position 
over the following holding circuit: ground, con 
tact C1, T2 of I, T1 of CC1 (or Tix of CC2), up 
per pair of contacts C5, winding of relay I, bat 
tery. When relay W1 is energized for the third 

When 
relay Wireleases again, relay AA2 is energized in 
its turn. When relay W1 is now energized for the 
fourth time, relay BB2 is energized again and 

Also, relay CC1 
is energized over: battery, lower winding of CC1, 
R2 of CC, Tºx of BB2, Tºx of AA2, Tal of V, con 
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tacts C1 and ground. When relay W1 releases 
again, relays AA2 and BB2 release their contacts 
and relay CC2 is energized. When relay W1 is 
thereupon energized for the fifth time, relay 
AAI. is re-energized, while relays CC? and CC2 
remain in holding position. 

Finally, when relay Wireleases its contacts, and 
relay V2 is energized, relay AA2 is energized. At 
this moment, the holding circuit of relay I is 
broken, as follows: as to the lower pair of con 
tacts of C5, the circuit is broken at contact T? 
of AA1 and contact. Tix of AA2; and, as to the 
upper pair of contacts C5, 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 AA1, AA2, CC1 and CC2 due 
to the opening of contact T2 of I. On the other 
hand, relay W2 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 AA1 and AA2, CC1 
and CC2. Relay I is re-energized when relay V1 
is energized again and the cycle of operations de 
scribed repeats itself, an impulse being trans 
mitted at the end of each cycle. 

In the examples given above, transmission of 
impulses took place at intervals of A0, 240 and 540 
of a second. The accompanying drawing outlines 
the circuits for transmission of impulses at the 
following intervals: Ao to %10 of a second; and 
at 1%0, 1540, 2%0, 25Ao and 39A0 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 
these 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 
vice 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. 
I claim: 
1. In a System of the character described, a 

transmitting circuit, operating means intermit 
tently opening and closing said transmitting cir 
cuit to transmit intermittent impulses over the 
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same, a holding circuit including a holding relay 
supplied thereby, a first holding contact disposed 
in said transmitting circuit and opened and 
closed by said holding relay, said holding circCit 
including a plurality of branches terminating in 
a commoa return line, a 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 Ilinie and op 
erated by said operating means to intermittently 
open and close said return line, switch contacts 
disposed in said branches, switch means adapted 
to actuate a plurality of switch contacts of differ 
ent branches simultaneously, to connect said 
branches to or disconnect same from said return 
line, control circuits associated with said 
branches, the said second holding contact, and 
said contact means, said control circuits being in 
terconnected and adapted to be energized in se 
quence, each control circuit including relays un 
der the control of Said operating means COin 
nected to be operable to open different respective 
branches of the holding circuit and thereby per 
mit closing of the transmitting circuit only after 
energizing of the preceding control circuits, 
whereby, depending upon the actuation of said 
switch contacts, various sequences of controI cir 
cuits may be connected to said return line. 

2. In a system of the character described, a 
transmitting circuit, operating means intermit 
tently opening and closing said transmitting cir 
cuit to transmit intermittent inpulses OVer the 
same, a holding circuit including a holding relay 
supplied thereby, a 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, a 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 
erated by said operating means to intermittently 
open and close said return line, switch contacts 
disposed in said branches, switch means adapted 
to actuate a plurality of switch contacts of dif 
ferent branches simultaneously, to connect said 
branches to or disconnect same from said return 
line, control contacts associated With said 
branches and said return line, control circuits as 
sociated with said branches, the said second 
holding contact and said contact means, said con 
trol circuits including control relays adapted to 
actuate said contro contacts, said contro circuits 
being interconnected and adapted to be ener 
gized in sequence, each control circuit including 
relays under the control of said operating means 
connected to be operable to open different respec 
tive branches of the holding circuit and thereby 
permit closing of the transmitting circuit only 
after energizing of the preceding control circuits, 
Whereby depending upon the actuation of said 
SWitch contacts, VarioüS Sequences Of COntrol Ciri 
cuits may be connected to said return line. 

3. In a system 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, a 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, 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 returnline and operated by 
said operating means to intermittently open and 
close said return line, switch contacts disposed 
in said branches, switch means adapted to actu 
ate a plurality of Switch contacts 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 associated with 
said return line in the respective branches there 
of and 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 
ranean S. 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, various branches 
Inay be CCnnected to said return line to control 
the Sequence of the respective differential relays, 
the Sequence of energization of the latter, de 
termining the time interval during which said. 
holding circuit is closed and said transmitting 
Circuit held open against closing by the operat 
ing means. 

4. In a system of the character described, a 
transmitting circuit, operating means intermit 
tently Opening and closing said transmitting cir 
cuit to transmit intermittent impulses over the 
Sane, a holding circuit including a holding relay 
Supplied thereby, a 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 COInnon return line, a 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 
erated by Said operating means to intermittently 
Open and close Said return line, Switch contacts 
disposed in Said branches, switch means adapted 
to actuate a plurality of switch contacts of differ 
ent branches simultaneously, to connect 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 
contact piece of each pair, a pair of differential 
relays associated with each pair of contact pieces, 
each differential relay having, oppositely ar 
ranged windings, a control circuit for each wind 
ing, the Control circuits of the different windings 
including other relays under the control of said 
Operating means connected to be operable to open 
different respective branches of the holding cir 
cuit, and thereby permit closing of the transmit 
ting circuit only after energizing of the preceding 
control 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 latter 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 hold 
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 open 
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 Open 
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 controlled 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. 
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