
Aug. 8, 1944. J. H. WHEELOCK ETAL 2,355,349 
SIGNAL IMPULSE SENDING SYSTEM 

Filed June 21, 1940 3 Sheets-Sheet 1 

es 
I 

K-4 

K2 at 4 K 

37/3 = C 
35 . 

All 25 Z72/272A67S. 
rm-wm 70%zz 24A/2eeacA 

A467626/ese 

  

  

  



Aug. 8, 1944. J. H. WHEELock ETAL 2,355,349 
SIGNAL IMPULSE SENDING SYSTEM 

Filed June 21, 1940 3. Sheets-Sheet 2 

Zzzzz767s: 
76/27a ZA/2ee/2cA 
A422A6%25e 
2) 27 24 

  



Aug. 8, 1944. J. H. WHEELock ETAL 2,355,349 
SIGNAL IMPULSE SENDING SYSTEM 

Filed June 21, 1940 3 Sheets-Sheet 3 

76%72A AwaaZeca 
7 - 

- - - w -74% A 6%psey 

  



Patented Aug. 8, 1944 
2,355,349 

UNITED STATES PATENT OFFICE 
2,355,349 

SIGNA, MPULSE SENONG SYSTEM 
John H. Wheelock, Fitzwilliam, N. H., and Hugo 
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York, N.Y., a corporation of Massachusetts 
Application June 21, 1940, Serial No. 341,740 

4. Claims. 
The present invention relates to an electrical 

impulse sending system for controlling the oper 
ation of suitable devices for sounding or display 
ing signals at different locations throughout a 
building, or other establishment in which the sys 
ten is installed. Calling and locating individ 
uals by code number, or transmission of special 
signals are well known uses of such a system. 

Signal code sending systems of the above in 
dicated character are customarily employed in 
asSociation. With telephone apparatus, a usual ar 
rangement being to have the code determining 
and sending mechanism of the Systern installed 
where it may be conveniently actuated by the 
operator at a telephone switchboard. While a 
source of energy for operating telephone appa 
ratus is available at any SWitchboard, it has been 
the accepted practice to provide for the energi 
zation of such code sending mechanism, as Well 
as the signals under the control thereof from the 
usual commercial lighting circuit, largely due to 
the fact that telephone current does not provide 
sufficient power. As a result all parts of the 
system must be installed in accordance with the 
regulations governing the distribution of Current 
at 110 volts or higher, in contrast to the rela 
tively low cost installation of apparatus operated 
from power available at a telephone switchboard. 

According to the present invention, there is 
provided a signal impulse sending system that is 
adapted to be operated from the electrical energy 
available at a telephone SWitchboard, both as re 
gards the signal impulse sending mechanism, and 
the signals operated thereby. The improved sys 
tem is so arranged as to draw energy from a 
source of telephone ringing circuit only at the 
rate available, and to utilize this energy at a 
greatly increased rate to operate Signals of the 
loud sounding type Ordinarily requiring energi 
zation from a commercial power Source. Thus 
the entire system of the present invention is 
adapted to be installed with the same facility and 
low cost as associated with the installation of 
ordinary telephone apparatus. 
The above and other advantageous features of 

the invention will hereinafter more fully appear 
from the following description, with reference to 
the accompanying drawings, in which: 

Fig. 1 is a diagrammatic view of a System en 
bodying the invention, in its normal, non-oper 
ating condition. 

Fig. 2 illustrates the system of Fig. 1, after 
the initiation of the sending of a signal impulse. 

Fig. 3 illustrates the system of Fig.1 in the act 
of transmitting a signal impulse. 
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17-380) 
Fig. 4 is a view in side elevation of the step 

ping relay employed in the System. 
Fig. 5 is a detail perspective view of a timing 

device cooperating with the relay. 
Referring first to Fig. 1, the system includes a 

Code determining device of any suitable type 
shown, for purposes of illustration, as compris 
ing a key K, manually operable to set up a code 
Combination with respect to associated contacts 
k-, k-2, k-3, etc. These key operated con 
tacts are connected to correspondingly designat 
ed contacts d-, di-2, di-3, etc. of a distribut 
ing device D. The contacts d-, di-2, etc. are 
arranged around the periphery of a ring f, and 
a double arm 2 mounted on a shaft 3 passing 
through the ring , is adapted to successively 
engage the contacts di-, di-2, etc., while con 
tinuously bearing on the ring f. The shaft, 3 of 
the distributing device D, also carries a ratchet 
Wheel 4 that is adapted to be turned by a pivot 
ally mounted pawl 5, connected by a link 6 to 
the armature of a stepping relay R. The relay 
provides a Winding 8, energization of which at 
tracts the armature 7 and causes the pawl 5 to 
turn the ratchet Wheel 4 through an angle suffi 
cient to move the arm 2 from one distributor con 
tact to another. The arnature carries a piv 
oted contact member 9 normally in engagement 
With a stationary back contact 0 when the wind 
ing 8 is in its deemergized condition. 
One terminal of the stepping relay winding 8 

is connected to one terminal of a condenser f. 
through a pair of normally closed contacts 2, 
forming part of the relay, as shown in Fig. 4. 
The other terminal of winding 8 is connected to 
the other terminal of the condenser through 
a pair of normally closed contacts 3 adapted to 
be operated by the key K, as hereafter described. 
The Winding 8 is thus normally connected across 
the terminals of condenser , so as to maintain 
the same in a discharged condition. 
The terminals of condenser ii are also con 

nected to the output Side of a full wave rectifie" 
4, the input side of which is connected to one 
main 5a, energized from a source indicated as 
being that usually employed in a telephone ring 
ing circuit, namely, a Source operating at 90 
volts, 20 cycles. The other main 58 from the 
90/20 Source, is adapted to be connected to the 
input side of the rectifier 4 through conductors 
6 leading to a pair of normally open contacts 
l, one of which is received in a notch is pro 

vided on the periphery of a control disk 9. The 
disk 9 is mounted on a shaft 26 connected by re 
duction gearing 2 to the shaft 3 of the distrib 



uting device D, for a purpose which will later 
appear. 
The conductors f6 leading to open contacts 

are connected in parallel to conductors 22, lead 
ing to a pair of normally open contacts 23 oper 
able by the key K, which provides an insulating 
tip 24, adapted to engage one contact 23. The 
input side of the rectifier 4 is thus normally 
disconnected from the main 5b, as energized 
from the source of telephone ringing current, 
With the rectifier 4 being adapted for energiza 
tion upon closure of either pair of contacts 7 or 
23. 
The ring of the distributing device D is con 

nected to one contact 7, so that closure of the 
contacts 7 by turning of the control disk 9, 

10 

is adapted to connect the ring to the supply 
main 5b. The other supply main 5a is con 
nected by a conductor 25 to one of a pair of 
parallel signal energizing mains 26 extending 
through the system, across which mains 28 are 
connected a plurality of signal units 27, of a par 
ticular construction adapted for the present Sys 
tem. The other signal energizing main 26 is con 
nected to the contact 0 of the stepping relay R, 
the other contact of which is connected by a Con 
ductor 28 to a common key contact k-0, which 
is always in engagement With the key K. Conse 
quently, the signal energizing mains 26 Will be 
connected to the source of telephone ringing cur 
rent energizing the mains 5a, and 5b, only in ac 
cordance with the arrangement of those partic 
ular key contacts k-i, K-2, etc. that are con 
nected to the common contact k-t- upon de 
pression of a particular key K. 
Each signal unit 2 comprises the apparatus 

enclosed Within the dot and dash lines at the end. 
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of the mains 26, such a unit being more fully 
shown and described in the co-pending applica 
tion of Hugo F. Cypser, one of the applicants 
herein, filed of even date, Serial No. 341,739, For 
the purposes of the present application, it is suffi 
cient to state that each unit 2 consists of a Suit 
able signal S of the single Stroke Solenoid type, 
having a Winding 29 adapted to be connected 
across the terminals of a condenser 39 when the 
relatively movable contacts 3 and 32 of a relay 
are engaged. One terminal of the condenser 30 
is connected in series with the winding 33 of the 
relay, and the condenSer is adapted to be charged 
from the output side of a rectifier 34, when the 
relay pulls up to disengage the movable contact 
member 32 from the stationary contact 3i. The 
input side of the rectifier 34 is connected across 
the signal energizing mains 26 by conductors 35, 
and normally the elements of each unit 27 are 
in the condition of Fig. 1, with the condenser 30 
discharged through the operating winding 29 of 
the Signal S. - : 
Upon pressing the key K all the way in, as 

shown in dotted lines in Fig. 2, its insulating tip 
24 closes the normally open contacts 23, and 
simultaneously opens the contacts, 3, movement 
of the lower contact 23 being imparted to the 
upper contact f3 by an operating member 36 
of insulating material. Closure of contacts 23 
establishes a shunt circuit around the then open 
contacts 7 and completes the circuit to the in 
put side of the rectifier 4 from the mains 15a, 
and 5b, thereby causing the rectifier to impress 
a charging Voltage on the condenser . . . The con 
denser thus becomes fully charged, since it is 
not for the moment short circuited by the oper 
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its Winding 8 by the condenser discharge. 

2,355,349 
opening of the contacts 3 in circuit with the 
winding 8, by the depressed key K. 
Upon release of the key K, a Spring 37 returns 

the key to an intermediate position, in which it 
is held by a latch 33. In the latched position of 
the key K, code determining contacts k-E, k-3 
and k-4 are engaged by the key K, so that all 
three of these contacts are connected to the com 
mon Contact k-0 leading to the contacts 9 and 
0 of the stepping relay R through the conductor 

28. The particular construction of the key K 
and its aSSociated latching mechanism, forms no 
part of the present invention, such a latching 
mechanism being shown, for example, in Burdick 
Patent No. 1,823,585, issued September 15, 1931. 
Upon return of the key K to its latched posi 

tion, the contactS 23 are reopened, while the con 
tacts 3 are reclosed, as the insulating tip 24 
of the key permits these contacts to assume an 
unflexed condition. When the contacts 3 close, 
the Winding 8 of the stepping relay R is con 
nected directly across the terminals of the then 
charged condenser f, whereupon the relay R. 
pulls up, in response to the full energization of 

It is 
to be noted that the relay R is operated entirely by 
energy stored in the charged condenser , and 
Without drawing any current from the 90 volt, 
20 cycle ringing current source. 

Pulling up of the relay armature T by the 
Winding 8 turns the ratchet 4 through the space 
of one tooth, thereby engaging the distributor 
arm 2 With the first contact d-. This initial 
turning of the shaft 3 is also imparted to the 
control disk f9 through the reduction gearing 2, 
So as to close the contacts 7 as the lower contact 
rides out of the notch 8. The contacts 7 will 
then remain closed during one complete revolu 
tion of the disk 9, which will require thirty-six 
Successive operations of the relay R, with twelve 
teeth on the ratchet 4 and a speed relation of 
three to one between the shafts 3 and 23. Closure 
of the contacts 1 on the first pull up of the relay 
R, therefore establishes a circuit from the sup 

a ply main 5b through to the common key contact 
k-0, but the signal energizing mains 26 are not 
immediately energized, due to the fact that the 
stepper relay contacts are then open, as indi. 
cated in dotted lines in Fig. 2. - 

Just after the stepper relay armature pulls 
up, upon energization of the winding 8 by dis 
charge of the condenser , an actuator 39, 
forming part of a timing device 4), opens the 
contacts f2 that are connected in the circuit of 
the Winding 8. Thereupon, the relay armature 
T drops back, leaving the condenser in a dis 
charged condition. When this occurs, the mov 
able contact member 9 again engages the Star 
tionary contact ?o of the relay, thereby com 
pleting connection of the signal energizing mains 
26 to the 90/20 mains 5a, and 5b through the 
circuits previously prepared by depression of the 
key K and turning of the arm 2 and control 
disk 9. Energization of the mains 26 then con 
nects the input side of the rectifier:34 of each 
Signal unit 2 to the 90/20 source, with the re 
Sult that each relay winding 33 pulls up through 
the signal winding 29, to remove the Winding 
29 from across the terminals of ther condenser 
30, as shown in Fig. 2. The condenser:30 then 
becomes charged from the Output Side of the 
rectifier 34, and remains in this condition, due 
to the fact that sufficient current traverses the 
relay Winding 33 through; the resistor. 33a, to 

ating winding 8 of the stepping relay, due to the 76 hold up the movable contact member 32. There 
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fore, all the condensers 39 of the several signal 
units 27 become charged, in-response to the first 
dropping back of the armature 7 of the stepper relay. 
The actuator 39, which opens the contacts 12 

after the pull up of the armature T, holds the 
contacts open an appreciable period, after the 
armature drops back, upon breaking of the cir 
cuit of the winding 8. As best shown in Fig. 5, 
the actuator 39 forms part of a timing device 
40 of the spring wind-up type, such as is shown 
in Wheelock & Humphreys, application, Serial 
No. 183,058, filed January 3, 1938, now patent. 
No. 2,235,273. As the armature T pulls up, the 
link 6 turns an arm 4, which winds up a Spring 
driven ratchet 42 on a shaft 43, before being 
released by a pin 44 as the armature completes 
its upward movement. Thereafter, the shaft 43 
turns the actuator shaft 45 through an angle 
represented by the displacement of one projec 
tion 39a, which opens the contacts 2, and then 
recloses them after a predetermined interval. 
Assuming that the contacts 2 are held open 

through a period of one or more Seconds, it is 
obvious that the condenser will again become 
charged, due to the fact that the contacts 7 
remain closed after the first step of the relay R, 
and throughout the operating cycle of the Sys 
tem. Therefore, when the timing device 40 per 
mits contacts 2 to reclose, the condenser 
again discharges into the Winding 8, to cause 
the armature 7 to again pull up and turn the 
shaft 3 through another step. Since the relay 
breaks the circuit of its winding 8 at the con 
tacts 2, on each pull up, it follows that the Suc 
cessive charging and discharging of the con 
denser Will cause the stepper relay R. to be 
operated intermittently, until a complete revo 
lution of the disk 9 again permits the lower 
contact to enter the notch 8 and bring the 
stepping mechanism to rest. 
Since the dropping back of the relay arma 

ture after its first pull up results in charging 
of all the condensers 30 of the several signal 
units 27, as shown in Fig. 2, it follows that the 
next or Second pull up of the relay armature 
will result in Simultaneous Operation of all of 
the signals S through discharge of the several 
Condensers 30. This is due to the fact that as 
the relay contacts 9 and 0 open in response to 
pulling up of the armature 7, the resulting dis 
connection of one main 26 from the 90/20 source, 
deenergizes all of the signal unit relay windings 
33, whereupon each charged signal condenser 
30 discharges into its associated signal winding 
29, as the contact 3 is engaged by the contact 
32, as shown in Fig. 3. 
The first impulse of the Signal code is there 

fore given by the signals as the relay R pulls 
up, to turn the shaft 3 through its second step, 
and thereby move the arm 2 from the contact 
d- to the contact d-2. However, when the re 
lay armature drops back a second time, the 
Several signal operating condensers 30 are not 
charged, due to the fact that the code determin 
ing. Contact U-2 is not engaged by the depressed 
key K. However, as continued operation of the 
Stepping relay R causes the arm 2 to succes 
sively engage the distributor contacts d-3 and 
d-4, the resulting dropping back of the arma 
ture after each Such engagement, will result 
in charging of the several condensers 30, and 
the operation of the signals S by the discharge 
of the condensers, as the relay R pulls up for 
its fourth and fifth steps. Therefore, with the 
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form of the key K shown in the drawings, con 
tinued step-by-step operation of the distribu 
tor arm2 through a complete revolution will 
result in the operation of the signals S once, 
then a pause, followed by operation of the sig 
nals twice, to transmit the code sequence 
"Twelve.' This sequence will be transmitted 
three times before the opening of contacts 7 
by the disk 9 disconnects the rectifier 4. 
The net result of the above described opera 

tion of the system is that when the signals. S 
are Operated on the pull up of the stepper relay 
R., Very little current is broken at the contact O, 
due to the fact that the windings 33 of the sig 
nal control relays are then in series with the 
resistors 33a across the terminals of the then 
charged condensers 30. Furthermore, when the 
arm 2 moves from one distributor contact to 
another, there is no current flowing, due to the 
fact that the circuit from the supply main 5b. 
has already been broken at the contact O. 
Therefore, arcing in the system is reduced to a 
minimum, Since the signal operating current, . 
due to the discharge of a condenser, 33, is no 
longer flowing when the contacts 3 and 32 of 
a Signal Operating relay are opened. 
In considering the operation of the system as a 

Whole, it is apparent that the only current flow 
from the 90/20 source of telephone ringing cur 
rent is that required to first charge the condenser 

to store up energy for operating the stepper 
relay R, and then to simultaneously charge the 
Several signal unit condensers 30 to store up en 
ergy for Operating the signal windings 29. As 
Suming even a relatively high condenser charging 
current of as much as 15 mil. amperes for each 
signal unit, six bells can be operated from a 
90/20 Source, with a current consumption of less 
than 100 mil, amperes, which is well within the 
limits of the power available at any telephone 
Switchboard. It is apparent then that by the 
present invention there is provided a complete 
impulse sending System, in which the operating 
mechanism, as well as the signals, can be ener 
gized entirely from a source of telephone ringing 
Current available at any telephone switchboard, 
Without any connection whatsoever with a com 
mercial power source. Furthermore, it is pos 
sible to employ in this system, standard sig 
nals of the loud sounding type, each requiring 
an operating current considerably in excess of 
the current available at a telephone switchboard, 
due to the fact that each signal is operated by 
energy stored within a condenser, rather than 
through its direct connection to an energizing 
SOtCe. 
We claim: 
1. An impulse sending system, Comprising in 

combination, a source of electrical energy having 
a limited instantaneous rate of power output, electrically operated signals, an electrically op 
erated device for sending electrical impulses to 
said signals, with said signals and sending device 
having instantaneous rates of power intake 
higher than the power output rate available at 
said source, condensers for receiving charges of 
current from Said source at the limited power 
output rate available, and means in the system, 
including said impulse sending device, for suc 
cessively charging said condensers and discharg 
ing the stored energy of said condensers, for each 
impulse. Sent, to Operate first said sending device 
and then said signals at instantaneous rates of 
power input greater than the charging rates of 
Said condensers from said SOurce, 



4. 
2. A signal sending system, comprising in con 

bination, a source of electrical energy of the 
character that is employed for telephone ringing 
current, said source having a limited instan 
taneous rate of power output, signals providing 
operating windings, a step-by-step impulse send 
ing device having an operating winding, with said 
windings requiring instantaneous rates of power 
input greater than that available at Said Source 
in order to actuate. Said device and Signals, a 
'code determining device associated with said im 
pulse sending device, means for rectifying cur 
rent into unidirectional current, condensers 
adapted to be charged by the rectified current, 
and means including Said step-by-step impulse 
sending device and Set in Operation by the ini 
tial actuation of Said determining device for al 
ternately charging said condensers by rectified 
Current, and discharging them into the operat 
ing Windings of Said Sending device and sig 
nals. 

3. A signal Sending System, comprising in coin 
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20 

bination, a Source of electrical energy of the 
character that is employed for telephone ringing 
Current, Said Source having a limited instantane 
OuS rate of power Output, electrically operated 
signals providing Windings, an electrically op 
erated step-by-step impulse sending device hav 
ing a winding, with each of said windings requir 
ing instantaneous rates of power input greater 
than that available at Said source in order to ac 
tuate said device and signals, a code determining 
device associated with said impulse sending de 
Vice, means for rectifying the source current into 
unidirectional Current, condensers: associated 
with each of said windings, and means including 
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said step-by-step sending device and set in opera 
tion by the initial actuation of said code deter 
mining device for alternately charging Said con 
densers by rectified current and discharging 
them into the operating windings of Said sending 
device and signals. 

4. A signal sending system, comprising in Con 
bination, a source of electrical energy of the 
character that is employed for telephone ringing 
current, said source having a limited instan 
taneous rate of power output, electrically Op 
erated signals providing windings, an electrically 
operated step-by-step impulse sending device 
having a winding, with each of Said Windings re 
quiring instantaneous rates of power input 
greater than that available at said source in order 
to actuate said device and signals, a code deter 
mining device associated with said impulse send 
ing device, means for rectifying the Source cur 
rent into unidirectional current, condensers a S 
sociated with each of said Windings, means in 
cluding contacts in circuit with the winding of 
said sending device and responsive to the ini 
tial actuation of said code determining device 
for alternately charging and discharging the Con 
denser associated with the sending device Wind 
ing to cause step-by-step operation of Said de 
vice, and means including other contacts of said 

- sending device for charging and discharging the 
remaining condensers with respect to their aSSO 
ciated signal windings to cause operation of the 
signals in accordance With a code set up by Said 
determining deVice. 

OEN E. WHEELOCK. 
EUGO. F. CYPSER 

  


