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SIGNALING SYSTEM 
Careeg E. Engx, Oak Fars 82nd folia); l. 
Woss, FDowthers Grove, E., assignors to Asso 
ciated Electric Laboratories, Ric, Chicago, EEE, 
a corporation of Delaware 

Application, Jalalaary 10, 1935, Seria. No. 1,iii.6. 
S Clairahs. 

This invention relates in general to signaling 
systems but more particularly to an improved 
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signaling system of a type adaptable for use in 
installations such as on ships, in large guildings, 
and for fire or other emergency alarm systems, 
and the Criticipal object of the invention consists 
Of new and i? proved circuit and Wiig arrange 
Exérats for systers of the above character whereby 
egoikorny 2nd ease of installation is effected, where 
tie amount of wiring required is considerably 
reduleed, and the continued operation of the sys 
era as a sgicie is issuired in case of a break down 
of 8.3 y part of it. 
A farther cbject of the invention is to provide 
ign&ii g syster in which all the cabies, wres 

for the signal stations do not ter. 
3, S. 

62 co2 20:80i's 
Irinate at a CD (IOE, SWitching cerer. A further. 
Cect is C provide certain calling signating sta 
tions with means for calling a large number of 
Other stations, but which other stations are ar 
ranged to only call a certain small number of sta 
ics. A. further object of the inventios is to 
provide a signaling Systein which is an adjunct 
to at Kot necessarily an integral part of a telephone 
or other coal Eication system. 

In accordance with the above objects certain 
particular features of novelty are incorporated in 
the signal selecting switches and circuit arrange 
inents therein as well as their association in the 
Signaling System as a whole. Other objects and 
features will be apparent hereinafter in connec 
tion with the description of an embodiment of the 
in Wetiola. 
The invention Wii be described generally, in 

connection with an installation of a system on 
board a ship, although no particular change in 
the arrangement would be necessary in case the 
System is installed in locations such as large 
rambling buildings containing a large number of 
separate rooms where a private self-contained 
signaling system is required. In places of this 
character it has heretofore been the usual prac 
'tice in providing signaling systems for these in 
stallations to concentrate all the switching equip 
ment including the wiring and the battery or other 
source of current, in a common central position 
or switchboard, wherein all the conductors or. 
wires from each of the signaling stations in the 
system extend to the common Switchboard and 
at which point the connections for establishing 
the various signaling operations may be made. 
Such systems are in common usage and Serve a 
practical purpose. It is, however, readily appar 
ent that should any case of serious trouble occur 
at the switchboard or common Syvitching center, 

(C. i. 9-5) 
such as a fire, explosion or other accident, it will 
seriously damage or interrupt the coxal ruzicating 
facilities provided by tie signaling system; in 
asmuch as the common central Svicioard Say 
be either wholly or partially dest::credi resulting 
in a conplete stoppage of the aioi far 
cilities, which under cert, 
be a Wey Serious occi 
board a ship where it 
munication. Thus, in 
maintained 28twee: 
ship. 

In the above described arakgement it, 32ing a 
centralized Switchboard where 3.5 & 23 viriling 
for tha coÉriplete syste... is coice: 3 &:3d at 3. Sirks 

r 

gle goint or SWitchbo : 
the case Weie S& 
for sigshaing that the 
somewhat extensive. heir ore, is: cera 
Staliations of this flature not all statigris sire re 
(liked to coin usicaäe with as others in tie 
Systein but certain groups of Statiors will only 
have intercourse between each ties and no, 
recessarily With other stations... it is not reces 
Saryu Elder these circumstances, to coinect these 
signating stations, Wiricit Fay the said to be iso 
lated, to the centralized switchboard, 3rd tiere 
by add to the mass of circuits of wiring required. 
Furthermore, in certaia instances these isolated 
groups of signaling stations may be iocated at 
Some distance from the central Switciosrd. 

he above disadvantages and lar economical ar. 
rangements are avoided by the arrange:ent, pro 
vided in accordance With tilis is ve Whose 
principal object is to supiant, the previous type 
of systems with that to e disclosed 3rd which 
in addition presents a number of desiraille ad 
vantages, as well as a number of novel features 
of operation. The embodiment of the invention 
is illustrated in the accompanying three sheets 
of drawings in which: - 

Fig. 1 diagrammatically illustrates a general 
layout of a section of a ship or other installa 
tion employing, a signaling and communication 
system in accordance with the invention; 

Fig. 2 illustrates a circuit diagram of a single 
signaling station together with its associated se 
lecting switch, whereby it is enabled to select a, 
definite number of other Station signals; while 

Fig. 3 is a circuit diagram of a signaling station 
and its associated selecting switches for selecting 
a larger group of signaling stations. 
Referring now particularly to Fig. , a general 

description of a portion of the general lay-out of 
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2 2,117,488 
signaling system as illustrated diagrammatically 
in Fig. 1 is an arrangement whereby no centrally 
located wiring center or switchboard is provided, 
but instead a number of smaller units are located 

5 throughout the premises of the building or ship 
on which the installation is made. These isolated 
or decentralized wiring and switchboard centers 
are provided to the best advantage throughout 
the premises in order to conserve space and wir 

10 ing or cables. As shown in Fig. 1, the signaling 
system is provided as an adjunct to a telephone 
or communicating system. The signaling system 
is used to select and operate a particular signal 
at a telephone station while direct communication 

15 between any stations is made over a separate 
telephone line. 40 

In the example shown in Fig. 1 which is only 
representative of a fragmentary portion of a ship 
structure or building, the arrangement is such 

20 that a large number of locations designated as 
stations, positions, or rooms, and indicated as A, 
B, C, D, etc., are provided throughout the length. 
of the ship or building. Each station may con 
sist of a room having a number of telephones 

25 arranged around the walls thereof with a person 
in close proximity to each. One or a single person 
for all of them. In the case of a supervisory posi 
tion Such as on the bridge of a ship or the engine 
room, the supervisor would give orders to a person 

30 at each telephone. At each of these stations, for 
example, at station A a number of separate and 
independent telephone sets are provided. The 
number of these telephones at the stations may 
vary in accordance with the particular import 

35 ance of that station with relation to all other 
stations. For example, on the captain's bridge or 
in the engine room where communication may be 
desired with a large number of other stations a 
corresponding large number of individual tele 

40 phone sets would be provided. These particular 
telephones are preferably of the magnetic type, 
that is, telephones which require no particular 
source of battery current or other power to oper 
ate them, but which are actuated Solely by mag 

45 netic means. They may be constructed and oper 
ate similar to that disclosed in the application 
S. N. 738,030, filed August 2, 1934, of C. R. Oberg 
fell and Hans Sengebusch. Each of the mag 
netic telephones at a particular station is con 
nected to a separate telephone line extending 
between any one or more other stations through 
out the ship. For example, at the station A a 
telephone No. f is connected to line 00 which 
likewise has telephone No. 2 connected to this 

55 line at station B, telephone 3 at C, 4 at D, and 5 
at E, and telephone 6 at Station I. These tele 
phones are all connected to the line OO in the 
manner of the well known party line telephone 
Systems. By merely removing the handset from 

60 the switchhook the telephone is connected di 
rectly to the line. Some of the telephone lines, 
it will be noted, have a large number of tele 
phones connected to them, while other lines may 
consist of only a few telephones. For example, 
only three telephones are connected with the line 
O6, while line 00 has six or more telephones. 
The reason for this is that certain locations or 
stations have recourse to call a large number of 
other stations while they may have no necessity of 

to calling certain other stations at any time, and it 

50 

is therefore not required that the telephones at . 
both of these stations be connected to a common 
line. 
In accordance with the foregoing arrangement 

75 it will be seen by inspection of the arrangement of 

Fig. 1 that between stations A and B telephone 
line 00 has connected to it the telephone No. 
at station A and No. 2 at station B. Similarly the 
telephone line of at the same stations has addi 
tional telephones Nos. and 2 connected to this 5 
line, thus affording a double telephone path or 
connection between the two stations. In other 
words, a person at one particular telephone sta 
tion may communicate with a person at another 
station over any one of several different lines. In 10 
addition these two stations have other telephones 
connected to other telephone lines. From the 
foregoing it is seen that each telephone line con 
stitutes in itself, together with the magnetic tele 
phone at each station connected to this line, a li5 
separate and independent telephone System, not 
associated with any other telephone line in the 
System. No particular switching arrangement is 
provided for switching any two individual tele 
phone lines together into a common intercom - 20 
municating circuit. When it is necessary to 
provide communication between one station and 
another station it is merely necessary to provide 
an extra telephone line. with the two connecting 
telephones, Or an existing line may be extended 25 
to the other station. So that direct communication 
can be established. 
By providing the de-centralized telephone sys 

item described it will be readily apparent that 
should any one or more of the telephone lines in- 30 
cur a break or other serious damage. rendering 
them incapable of transmitting speech thereover 
only that particular line will be affected and com 
munication can take place over any of the other 
lines without interference so that orders may be 35 
given or received between the different stations, 
for example, on shipboard. 
The foregoing describes generally the telephone 

system used according to the invention. As will 
be seen, numerous possible connections may be 40 
established between different telephones and dif 
ferent stations. However, it will be noted that in 
order for any two or more stations to be con 
nected in communication with each other it must 
be necessary to first signal them or in some way 45 
notify them that their connection to the line is 
desired. The particular signaling System and ar 
rangement according to the invention as used in 
conjunction with the telephone system will now 
be pointed out, referring first specifically to the 50 
arrangement shown generally in Fig. 1. 
Each telephone on every telephone line of the 

System is provided with a call signal, preferably 
a drop as illustrated, although this may take the 
form of any other well known type of signal, such 55 
as a bell, gong, lamp, or annunciator, the partic 
ular purpose of which is to attract the attention 
Of a person in the immediate vicinity of the tele 
phone So that he may answer a call on the tele 
phone line to which his telephone is connected. 60 
Generally speaking each telephone is also pro 
vided with a dial or impulse sender, which is asso 
ciated with a selector Switch that is operated in 
accordance With the dial impulses to select the 
signal of the station being called. For example, 65 
at the station. A telephone No. connected to tele 
phone line 00, has the impulse sender A- asso. 
ciated with it and connected to the stepping 
Switch CR. At the station C the impulse Sender 
A3 of telephone No. 3 on line OO is associated 70 
with the selector switch CRI. 
The bank contacts of both of these Switches it 

Will be noted are interconnected so that if digit 1 
is called the switch CRf steps to the first con 
tact and operates the signal of telephone No. 5 
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of line Cat' station A. When tile digit 2 is 
called on either switch the signal at telephone 
No. 2 of line at station B is operated. Digit 3 
on switch CR steps the wipers to the third yank 
contact to select the signal of telephone 3 of line 
See of station C, and so on throughout the re 
maining bank contacts. Referring to station F 
the telephone 3 of line - is equipped with a 
dia. As having associated thereWith the SWitch 
CR2 which switch is connected So as to Operate 
the signals at telephone or 2 on line is at 
stations A and B as desired. At station. A the 
telephone of line is provided with a dial A2 
associated with switch CR8 which in turn is oper 
ated to select either the signal at telephone 2 of 
line GBA at station B or telephonies 5 and 3 of 
stations E and F of line ECG. She bank contacts 
of the switches CR2 and CRE are connected to 
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gether and they extend to the same signal in a 
similar manner as the bank contacts of switch 
CR, and CR . n 
The switches CR and CR, it will be noted, are 

Connected or located in a position between the 
stations C and of the Fire E6. This is as near 
as possible the Wire center for all the telephones 
and dial connectioFS extending to the telephones. 
In other words, this is the center point of dis 
tribution of all connecting ieads extending ae 
twee: the signals and dials and the SWitches, and 
as these WC Switches are Eloi, a SSC liated. With 
airy other lies or telephones but are separate 
aid distinct, witi eiseives it is see 12, a 

erae Saying in Wire distrition is ef 
fegiaci. Similarly the Switcies CR3 and CR2 aire 
cated eWee tie Stations. A 2. at whic 

point, the conductor's radiate to the different Sta 
ions iccated on the telephone line: G . The line 
ié, which is corrected to tie teleiitiones at Sta 

tiois E, G, E, and , is provided with a Switching 
or Wife center etween the station S. G. and H, 
while the telephone line 3 pay have a Switch 
for telephone number 8 of station D located 
between stations G and H, and another switch 
for telephone liner 6 of line 63 at station 
located between the stations E and . The bank 
contacts of these two switches are connected to 
gether as the distance between them may be 
relatively close together. 

In certain instances it may be neceSSary that 
each of the telephones at SOIIe stations be pro 
vided with calling devices, while other Statios 
may have only a single calling device for a nun 
er of its stations. That is, StatioI). A for ex 

aimple, is provided with a calling device A for 
station on line S3 and a calling device A2 for 
station of line S, whereas the other telephonies 
No. at this same station are not provided with 
dials. Station B has both of its telephones No. 2 
on lirae and line without a calling device. 
That is so because only certain Stations may be 
permitted to have dials to call other telephones 
as these stations are only arranged to receive 
calls but not to make them. It may likewise be 
arranged that a telephone be provided with a 
dial and a switch arranged so that by proper 
manipulation of the same not only a single tele 
phone may be signaled on that line, but tWO Or 
more may be actuated, so that a number of these 
telephones may be connected at the same time 
to the same line. In case Several Stations have 
the same telephone lines extending through them 
and telephones connected to this line, it may be 
necessary to provide only a single calling device 
to signal between them and the signaling can 
take place over any one of the lines. The main 

3 
purpose in all of the foregoing arrangements is 
to conserve the installation, space, and amount 
of wiring required between the various Stations 
and telephones. It is seen that numerous possi 
ble connections or combinations between the 
telephones and signals may be arranged in any 
manner desired, only a few having been illus 
trated and described. When One station has sig 
nailed another on a telephone line the called sta 
tion rerely renoves the handset fron the Switch 
hook and direct communication between the two 
telephoneS is innediately established over the 
telephone line. Separate sets of batteries may 
be provided for operating the signaling system, 
that is, a set of batteries for the signaling system 
of line may be provided and another separate 
set for the lie C G may be provided. If desired 
One single battery may be provided for Several 
different signaling systems. 
As in the case of the telephone systern the 

principal object of the signalling system and the 
purpose of decentralizing, the Switching equip 
Inent is to preclude the possibility of interrupting 
the signalling Systern in case of accident or dial 
age to a portion of it. For example, should the 
SWitches CR and CR2 incur a break-down it 
will not affect the operation of the switches CR2 
aid CR.3 or any other switches or conductors in 

O 
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2. 

the remaining sets of the signaling systern. Unr. 
der certain. CO ditions it case one of the sigialing 
Syste.I.s. is curs darnage and the partician tele 

30 

One Wit. Wicil it is associated still reais . 
intact, co2 in linication may be established over 
SOEne other telephone line or the saline line by 
Rerely reinowing the handset and talking over 
tire life. 

in certain instances it may be desirable for the 
captain of a ship or a Supervisor at a location to 
he provided with means for connecting or signal 
ing not only on one particular telephone line, but 
On 3, 8:ge number of others. This entails the 
necessity of providing a selector Switch having a 
large contact field and for this purpose the switch 
CS is provided. The Station E has a calling de 
vice C associated with the selecting switch CS, 
the bank contacts of which are connected to a 
large number of signals located on different Eines. 
For example the first bank contact of the switci. 
CS Connects to the Signal at telephone on line 
8.2 at station A. The second bank, contact con 
nects to the signal at telephone 2 of Iine E at 
station B. he third bank contact connects to 
signal at telephone 3 of line (5 of station F, and 
the remaining bank contacts are similarly dis 
posed as indicated. After operating the required 
signal the Supervisor or captain takes down the 
receiver of the telephone connected to the line 
of the telephone which he has called and is there 
by connected in direct communication with the 
called telephone. It is Only in exceptional cir 
cumstances and in very few instances that a 
switch Such as the SWitch CS is provided. A nun 
ber of these conditions may exist aboard ship and 
in this case three or more switches are provided, 
the bank contacts of which are all multiplied to 
gether. Under these circumstances the switches 
will all be located at a convenient point which is 
centrally located from all the wires extending to 
and fron the switch in order to conserve the 
amount of Wire and decentralize the equipment 
as much as possible. A perSon Operating a call 
ing device at a particular telephone or station 
first, Selects an idle one of the switches auto 
matically before directively operating the switch. 
In this manner a larger number of important per 
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sons may be provided with the services of a com 
paratively few number of selector switches, there 
by further conserving the above equipment. If 
desired it may be arranged that the selecting 
switch connect to the signal of every telephone 
in the entire system and although all telephones 
may be signaled it may not be necessary to talk 
over the telephone line to the signaled telephone 
but instead the person at the telephone control 
ling the switch CS may establish a conference 
calling telephone circuit over the single line be 
tween all the telephones on this line by signal 
ing them even though he is not in actual con 
munication with this line himself. 
From the foregoing it is seen that numerous 

possibilities for establishing telephone connec 
tions between different points and numerous pos 
sible combinations of the signaling means are 
available. This includes others than that which 
are shown in Fig. 1 and the various different 
modifications are easily perceptible to anyone 
skilled in the art, the underlying principle of the 
complete system being the decentralization of 
equipment. 
Consideration will now be given to the number 

ing system employed in the signaling arrange 
ment. It is desirable that each of the telephones 
on a single telephone line be given a different 
number, for example, line 00 has, 6 or more tele 
phone stations on it numbered , 2, 3, 4, 5, 6, etc., 
each telephone being at a different station. The 
calling device, for example, A, may be operated 
in accordance with a particular digit associated 

.it) 
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with the desired signal at the wanted telephone, 
and by dialling, for example, No. 4 switch CR 
steps to its fourth bank contact and operates the 
signal at the telephone No. 4, line 00, station D. 
In the same manner when calling device A3 at 
telephone 3 on line 00 at station C is operated 
in accordance with the fourth digit, switch CR 
advances four steps to select the same signal. 
Referring now to telephone line ?o the tele 
phones thereon are numbered , 2, 5, 3, and the 
signals at these stations are selectively Operated 
by the switches CR2 and CR4 in accordance with 
the number of the stations associated with the 
signal. The fact that these stations have call 
numbers assigned to them which are similar to 
the call numbers of the stations on line 00 will 
not cause confusion, inasmuch as these telephone 
lines and their associated signaling Systems are 
entirely separate and distinct from ane another. 
For this reason all the signals or telephones at 
station A will be designated No. , all the tele 
phones at station B, No. 2, at station C, No. 3, 
and so forth. The numbering system is arranged 
conveniently in accordance with the telephone 
line having the greatest number of telephones 
connected to it and the lines having a lesser num 
ber of telephones are arranged to the best ad 
vantage in the same numbering scheme. For ex 
ample, telephone line 103 is a comparatively short 
one having only five stations thereon, has the 
telephone numbers of the stations assigned to it 
similar to those of line 00, that is, station G has 
the number of the telephone on this line desig 
nated as No. 4. As line 00 does not have any . 
telephone connected at this station the number 4 
can conveniently be used for the other telephones 
on the other lines of this station. The telephone 
4 of station D, however, is an exception because 
of the fact that line OO already has a telephone 
designated No. 4. . Certain instances similar to 
this, however, can well occur and the wiring of 
the switches for selecting the signals at the tele 

, now be pointed out. 

2,117,488 
phones must therefore be somewhat altered from 
the general numbering Scheme in these isolated 
instances. 
A description and general outline of the sys 

tem having been given, the detailed circuit ar 
rangements and operation of the specific selec 
tive switches used in the signaling systems will 

Referring specifically to 
Fig. 2, this shows a selective switch MN capable 
of connecting with any one of a maximum of 
twenty different signals, one of which is shown 
at DR as a drop. The signaling means A is lo 
cated at any telephone station and is connected 
to the control relays CR, which control the opera 
tion of the selector switch MN. This switch is 
the well known type of minor Switch used exten 
sively in automatic telephony. It comprises es 
sentially a stepping magnet 32 for rotating the 
wipers 2 and 28 step by step in a forward direc 
tion across their bank contacts Qn each of its 
energizations, and a release magnet 33 for re 
storing the wipers to normal. In addition a pair 
of off-normal springs 34 are provided which Oper 
ate at the instant the first step is taken by the 
switch. The specific structure of the switch MN 
is well known and need not further be described. 
The signaling equipment. A located at any 

telephone station comprises a calling device or 
impulse sender CD of well known construction 
such as that commonly used in automatic 
telephony, the object of the device being to Open 
and close the line circuits in accordance with the 
digits dialled. A supervisory lamp L and a pair 
of keys Ki and K2 are also located at the station. 
The purpose of the keys Ki and K2 is to preselect 
the particular group of signals in which a de 
sired call signal is located. By operation of the 
key K through the medium of the control relays 
CR, the wiper 28 is connected up and selects a 
Signal in the group of signals associated with this 
wiper. In initiating a signaling operation the 
person at the position A- at the telephone first 
momentarily operates the key K-1, for example. 
This completes a circuit extending from ground G 
at the position A through the closed contacts 
Kf, conductor 4, through the winding of relay 20 
to battery. Relay 20, upon energizing over this 
circuit, operates its armatures and at front con 
tact and armature 22 prepares a locking circuit 
for itself. The calling device CD is then operated 
in accordance with the digits of the called signal, 
for example, if ne digit 0 is selected ten impulses 
will be transmitted by the calling device CD. The 
initial impulse closes a circuit by way of ground 
G, impulse springs of the calling device CD, line 
f, through the winding of slow-release relay 5, 
armature. and its back contact, through the 
winding of stepping magnet 32 to battery. Relay 
5, upon energizing, remains operated for the 
duration of the series of impulses due to its slow 
acting characteristic. At front contact and 
armature 6 it closes a path for the remaining im 
pulses to flow to the stepping magnet 32 inde 
pendent of armature f l and also to close a lock 
ing circuit for itself at this contact. The front 
contact of armature on conductor 9 is grounded 

10 

5 

20 

25 

30 

35 

40 

50 

55 

60 

65 

and this ground extends by way of back contact 
and armature 6 to armature 22 to lock relay 20 
energized. At front contact of armature 8 relay 
5 closes an obvious circuit for slow release relay 
0, which thereupon energizes and operates its 

armatures. At front contact and armature 3 
battery is connected to conductor 3 through the 
supervisory station lamp L to ground G, to illumi 
nate this lamp. At armature f and its back 

70 
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contact it opens the initial circuit for stepping 
magnet 32, at armature 2 and at its back con 
tact a point in the circuit of release magnet 33 
is opened, while at armature 4 a circuit is pre 
pared for relay 25. 
The impulses transmitted by the impulse con 

tacts of the calling device CD operate the step 
ping magnet 32 of switch MN in a step by step 
manner to rotate the Wipers 2 and 28 in the ro 
tary direction across their respective bank con 
tacts. As the digit 0 has been dialed the stepping 
magnet rotates both wipers onto their tenth posi 
tion. Upon the initial step of the stepping mag 
net 32 the off inorinai contacts 3 are operated 
to their alternative position, thereby disconnect 
ing the ground through the armature spring of 
the off-normal contacts 38 from direct contact 
With conductor and transferring it instead by 
Way of arnature 2 and its front contact to con 
ductor 3, this ground Serving as a holding or 
locking circuit for relays 5 or 2 when relay 5 
is deemergized. 
As soon as calling device CD has restored to 

normal the impulse springs permanently open 
and after a short interval relay 5 deemergizes and 
retracts its arnatures. The stepping magnet 32 
likewise comes to rest and the wipers are posi 
tioned on the back contacts in accordance with 
the number of impulses sent from the calling de 
vice. Immediately after slow release relay 5 has 
completely deemergized it opens its arrnatures 
from its front contacts and at arnature 6 opens 
a further point in the stepping magnet circuit 
While at arnature it renoves ground from con 
ductor 9 which, however, is now grounded from 
of normal contacts 33 and arnature ... 2. At 
arnature 8 it opens the circuit of slow release 
relay which after a short interval starts to 
restore. A short interval before it opens its 
contact fron its arnature f { a, circuit is closed 
fron ground on armature 8 and its back con 
tact, arnature is and its front contact, front 
contact and arnature 23 of relay 26 which is at 
this time locked energized, through the winding of 
relay 25 to battery. Relay 25, upon operating, 
closes ground from its arnature onto its front 
contact through the Wiper 28, the tenth bank 
contact upon which the wiper is now positioned, 
to the signal or drop DP, energizing the same and 
indicating to any one in the vicinity of the tele 
phone associated with this drop that a call should 
be answered on the telephone line with which the 
teiephone is connected. After relay opens the 
front contact of its arnature i?, it interrupts the 
circuit just described. The signal or drop DC will 
remain in operated position until manually re 
stored. This drop may take the form of any 
other type of signal if desired, such as a bell, 
a gong, lamp or annunciator or any other audible 
Or visible means suitable for attracting attention. 
The operation of the signal is for a duration suf 
ficient to call attention to its actuation. 
As a further result of the deemergization of 

relay ) it closes its armature 2 onto its back 
contacts, thereby closing the circuit for the re 
lease magnet, 33 of Switch MN through this 
armature to ground at the off normal springs 34. 
The release magnet 33 upon operating withdraws 
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the holding pawl from the hub upon which the 
wipers 2, and 28 are mounted and under spring 
control these wipers restore. to normal position. 
A short instant before complete restoration of 
the Wipers is effected the off normal springs 34 
are opened, thereby opening the circuit of release 
magnet 33. At the front contact of armature 2 
the locking ground from the of normal springs 

fore relay G has completely restored. 

S 
34 is removed from conductor 9, thereby opening 
the locking circuit for the relay 2 which ex 
tended over armatures 6 and 22. The minor 
Switch MN as well as all of the control relays 
CR have now been restored to their unoperated 
condition ready to be actuated again to select a 
Signal. 
From the foregoing operation it will be seen 

that by merely operating one of the keys K and 
actuating the dial CD in accordance with the 
number of the Wanted signal the complete oper 
ation of operating the switch to select signals 
and then the releasing of the switch as well as 
of all of the relays, is effected automatically. 

In case a signal is to be selected, which is 
located in the group to which wiper 2 has ac 
cess, the key K2 would have been momentarily 
operated before proceeding with the dialing of 
the number. This would result in the operation 
and the locking of relay 5 by Way of amature 
2 ard its back contacts to grounded conductor 
9. At front contact and armature 8 relay 5 
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would operate relay 30, which in turn at arma 
ture 3 and its front contact places ground on 
wiper 27 and the selected contact and drop upon 
which it is positioned by the calling device. Re 
lay 36 is operated after relay 5 restores and be 

In the 
foregoing manner by operating key K or K2 
momentarily before proceeding with the dialling : 
Operation, a maximum of a possible twenty dif 
ferent signals may be selected. 
In case it is desired that a telephone station 

in the general schene be required to select not 
more than ten other signals, the group select 
ing keys K and E2 and one of the Wipers as well 
as relays 5, 26, 25, and 3: Would be eliminated 
as is easily conceived. 
The purpose of the lamp L at the station A 

is SO that the person operating the caling device 
will not immediately operate the calling device 
again in calling another signal when it is re 
guired that a number of them be dialled in suc 
cession. The illumination of the lamp is an 
indication to not dial the digits immediately in 
Succession, but to Wait a slight interval between 
each So that there will be sufficient time for 
the slow release relays 5 and to completely 
restore and until the time the SWitch (VIN is in 
its normal position. Although the release takes 
place practically instantly should a person in 
mediately dial another number before the equip 
ment has released a mutilated number may re 
Sult. 
The arrangement disclosed in Fig. 3 will now 

be described. As pointed out in the description 
of Fig. 1 the arrangement of Fig. 3 is for the 
purpose of providing a telephone with signaling 
means and switching means whereby a large 
number of signals may be selected and operated. 
As Stated, only a few telephones would be pro 
vided with the facilities for selecting Such a large 
number of Signals. Such stations may be in 
portant positions throughout the ship under con 
trol of some Supervising officer. In Fig. 3, C in 
dicates the signal calling station comprising a 
calling device CD?, a connecting key K3, and a 
supervisory lamp L. This equipment is con 
nected by means of the line conductors 63 and 
64 with the rotary line switch LS. This rotary 
line switch is of well known construction such 
as is commonly used in automatic telephony and 
comprises a stepping magnet 43 which automati 
cally rotates the wipers 45 and 46 step by step 
in a forward direction acroSS their bank contacts 
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until an idle connector switch CS is found. The 
wipers always rest upon the set of contacts last 

5 

1) 

20 

25 

30 

3. 5 

stepped to. In accordance with the preferred 
arrangement there will be a comparatively Small 
number of connector switches such as CS, while 
there may be a considerable number of signaling 
stations C, each with its associated line Switch 
LS, in order to economize in cost and amount of 
equipment required. This is possible as all sig 
naling stations presumably will not be signaling 
at the same time. 
The connector switch CS is of the well known 

Strowger type commonly used in automatic tele 
phony in which a number of wipers 90 to 94, 
inclusive, are first elevated vertically opposite 
a set of bank contacts under control of dial in 
pulses and then are rotated horizontally to the 
desired contacts of the selected row leading to 
the wanted sigrial. As the construction of this 
two-motion switch is well known its structural 
details need not further be described. A minor 
switch MS is associated with switch CS and is 
constructed similar to that shown in Fig. 2, the 
purpose of this switch. MS being to selectively 
associate its wiper with one of the wipers of the 
connector switch CS to render the same effec 
tive. The bank contacts of the Switch CS are 
multipled to the same bank contacts of all the 
other switches such as CS. 
The arrangement shown in Fig. 3 is capable 

of selecting up to a maximum of five-hundred 
signals such as DR, and the operation generally 
is such that the line switch LS operates auto 
matically to seek an idle connector Switch after 
which a first digit from the calling device CD 
at the station C, directively operates the minor 
switch MS to step its wiper 7 to a wiper of the 
connector switch CS corresponding to the digit 
dialled. The second series of impulses thereupon 

40 are transferred to the vertical magnet of the 
connector switch whereby the wipers are ele 
vated opposite the desired level, and the third 
set of impulses corresponding to the third digit 
rotate the wipers to the desired bank contacts 
for operating the selected signal. 
A detailed explanation will now be given of the 

manner of making a call to operate a signal. At 
the signaling station C which is associated with 
some particular telephone in the general arrange 
ment of the system, the key K3 is first operated. 
This key is of the locking type and remains oper 
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ated until manually restored. The Operation of 
this key closes a circuit extending from the 
ground connection Gl, closed contacts of key 
K3, closed impulsing contacts of the calling de 
vice CD, the other closed contacts of the key K3, 
conductor 64, armature 38 and its back contact, 
through the winding of line relay 40 to battery, 
this relay being slightly slow to operate, due to a 
copper slug on its armature end. Line relay 40, 
upon Operating, at armature 4 closes ground 
through the winding of switching relay 35, inter 
rupter contacts 44, winding of the stepping mag 
net 43 to battery. The bank contacts stepped 
Over by wipers 45 and 46 are multipled to other. 
Connectors beside the connector CS, and in case 
these are busy wiper 45 will encounter ground 
on the first bank contact which extends by way 
of armatures 3 and 42, through the interrupter 
contacts 44 and stepping magnet 43 to battery. 
This ground is connected to one side of the 
switching relay 35 at armature 42 while the 
ground from armature 4 is connected to the 
other side of the switching relay, thereby short 
circuiting it and preventing its operation, The 
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grounded bank on wiper 45 operates the stepping 
magnet 43 which upon energizing opens its inter 
rupter contacts 44 so that it immediately de 
energizes and rotates wipers 45 and 46 onto the 
next set of bank contacts. In case this set of 
bank contacts are likewise grounded by the en 
gaged connector the stepping magnet 43 takes a 
further step. This action continues with the 
switching relay short circuited as long as ground 
ed bank contacts are encountered. 
When wiper 45 reaches the fourth bank contact 

to which conductor 58 is connected and which is 
associated with the connector Switch CS ground 
is no longer encountered, and the switching relay 
35 is therefore no longer short circuited. Ac 
cordingly it energizes from the ground on arma 
ture 4 through its winding and in series with the 
stepping magnet 43, but due to the high resistance 
of the Switching relay 35 stepping magnet 3 can 
no longer energize. Switching relay 35 upon 
operating its armature, at armature 38 and its 
back contact, opens the circuit of line relay 40 
allowing it to deenergize so that at armature. 4 
the original energizing circuit for the relay 35 
and the Stepping magnet 43 is disconnected and 
the short circuiting armature 42 is opened. At 
front contact and armature 36 battery potential 
is connected to line conductor 63 and extends 
through the station lamp L-0 to ground, 
illuminating this lamp and serving as an indi 
cation to the person at the station that dialling 
may commence. As a further result of the oper 
ation of relay 35 ground is connected from the 
connector G-f at the station over conductor 64, 
armature 38 and its front contact, wiper 46, the 
bank contact upon which it is now resting, 
through the winding of impulse relay 50 to bat 
tery, at the connector CS. Relay 50 on operating 
its armature 5 connects ground through its front 
contact to battery through slow release relay 55. 
Relay 55, upon energizing, connects ground 
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through its front contact and armature 56 to 
conductor 58 and over the bank contact upon 
which wiper 45 is resting, to armature 37 and 
its front contact, winding of relay 35, interrupter 
contacts 44, stepping magnet 43 to battery. Re 
lay 35 thereby remains energized under control 
of relay 55. This control circuit for relay 35 is 
connected up before relay 40 completely restores 
and opens its armature 4 and original energiz 
ing circuit for switching relay 35. Relay 55 at 
armature 57 prepares the operating circuit for 
the connector Switch CS responsive to the recep 
tion of dialling impulses from the station. The 
ground on conductor 58 from armature 56 pre 
vents other line Switches LS from seizing the en 
gaged connector Switch C.S. 
The person at the signaling station C-- not 

ing the illumination of the lamp L- commences 
to dial the number of the desired signal. This 
dialling, operation will consist of three digits or 
three separate series of impulses corresponding 
to the number of the desired signal. The 
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calling device CD- is operated in accord-. 
ance with the first digit thereby transmitting a 
series of interruptions from the impulsing springs 
over a circuit extending from ground Gl, closed 
contacts to key K3, impulsing springs of the call 
ing device, conductor 64, armature 38 and its 
front contact, wiper 46, and the bank contact 
upon which it is resting, to impulsing relay 50 
and battery. Impulsing relay 50 follows the 
series of interruptions and attracts and retracts 
its armature 5 accordingly. The first impulse 
of the series permits armature 5 to retract and 

70 



2,117,488 
thereby close ground through armature 5 and 
its back contact, arnature 5 and its front con 
tact, (relay 55 being slow to release remains 
Operated for the duration of the series of in 
pulses), normally closed off normal springs 58, 
Winding of the series relay 60 which is also slow 
to release and remains operated throughout the 
series of impulses, arnature 5 and its back co 
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tacts, through the winding of stepping magnet 
to battery in the minor switch MS. Relays 

55, 60, and the stepping magnet é are all ener 
gized in the foregoing circuit. Relay 6 operates 
its armatures 6 and 62, and at armature 62 
Opens a point in the circuit of relay S5, while at 
arnature 68 it prepares an alternative path for 
the impulses to flow over which, however, is with 
out effect at this time, as the of normal con 
tacts 58 and 59 do not operate at this time. 
The stepping magnet 3 is operated over the 

above circuit path step-by-step in accordance 
With the impulses transmitted, to rotate the Wip 
e's to the desired bank contact corresponding 
to the transmitted digit, the purpose being to 
select the wiper of the connector CS which has 
access to the group of one-hundred bank con 
tacts in which the desired one is located. The 
instant that the wiper 7 takes its initial step 
the of normal contacts 2 and 3 close, and 
at the contact 2 the circuit for relay 65 is pre 
pared which, however, is opened at this time 
by arnature 62. At of normal contacts 3 the 
release circuit for release magnet 6 is prepared; 
Which, however, at this time is opened by arma 
ture 5. After the last impulse of the first digit 
has been transmitted relay 58 remains energized 
and holds relay 55 operated. After a short inter 
val the series relay 6 deemergizes due to the 
Opening of its circuit at the back contact of 
armature 58 and this relay restores its arma 
tures 6A and 62. At back contact of arnature 
62 ground is connected through the off-normal 
contacts 2, winding of relay 65, to battery. Re 
lay 65, upon energizing, operates its armature 
66 onto its front contact to close a locking cir 
cuit for itself to the ground on armature 56, 
while at the front cotact of arnature is it, 
connects the vertical magnet 53 of the connector 
switch CS in circuit, while at the back contact 
of thisarnature it disconnects the stepping mag 
ret 4 of the Switch MS. 

The person at the signaling station CA now 
operates his calling device in accordance with 
the second digit of the wanted signal number, 
the resultant impulses flowing Over conductor 
64 operate and deemergize the line relay 5 cor 
respondingly. The series of interruptions main 
tain relay 55 operated as before and at the back 
contact of armature 5 extends the ground to 
armature 57 and its front contact, normally 
closed of normal springs 58, winding of series 
relay 66, armature 67 and its front contact, to 
the winding of vertical magnet 53 to battery. 
The vertical magnet 53 operates the wipers 9, 
9 , 92, 93 and 94 of the switch CS and elevates 
the shaft upon which these wipers are attached 
one vertical step opposite the first level or Set of 
bank contacts in the bank of the Switch CS. 
Shortly after the switch has taken the first ver 
tical step the off-normal springs 58 and 59 are 
operated. At off normal springs 58 a point in 
the circuit of release magnet 52 is prepared, 
while at off normal springs 59 the normally closed 
contacts are open and the normally open Con 
tacts are closed, so that the remaining Series of 
impulses extend from grounded armature s 

signal DR to operate the same. 

7 
and its back contact, armature 57 and its front 
contact, normally open off normal contacts 53, 
armature S and its front, contact, which now 
maintains relay 66 operated, through relay, 60, 
armature 6 and its front contact, through the 
winding of vertical magnet 53. The remaining 
series of impulses transmitted over this circuit 
operate the vertical magnet 53 step by step to 
elevate the shaft upon which the wipers are 
mounted until they are opposite the desired level 
of bank contacts. S. 

After the second digit has been dialled relay 
56 again remains energized and at its back con 
tact and armature 5 opens the circuit of re 
lay 69, which thereupon retracts its armature 
6 and at the front contact permanently openS 
its energizing circuit so that it and the vertical 
magnet 33 cannot again become energized be 
cause off normal spirings is which are normally 
closed are now open. She dialling of the third 
digit transmits impulses to line relay 50, which at 
its arnature 5 repeats these impulses over a cir 
cuit path fron ground at arnature 5 and its 
back contact, armature 5 and its front contact, 
the now closed off normal springs 59, artinature i? 
and its back contact, through slow release series 
relay , arnature 82 and, its back contact, 
through the winding of rotary magnet 56 to bat 
tery. Relay is energizes in this circuit, and re 
mains so for the duration of the series of in 
pulses. The rotary magnet 56 likewise operates 
and in a step by step manner rotates the wipers 
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3 to 98, inclusive, horizontally across the level 
of bank contacts to the desired one which is 
connected to the signal to be operated. Relay 
70, upon energizing, operates its armature and 
closes ground through its front contact to the 
winding of slow release relay 5 to battery. Re 
lay 3 energizes and at its armature 6 closes its 
front contact to prepare a circuit for relay 86. 

After the third series of inpuises correspond 
ing to the third digit have been transmitted re 
lay 5) remains permanently energized as likewise 
does relay 55. At the back contact of 2rnature 
5 ground is disconnected from the Windings of 
relay and rotary magnet 54, resulting in their 
deenergization. Relay 2, at its armature and 
its front contact, opens the circuit of relay 5, 
which slowly releases. Before, however, it has 
completely restored its armature 76, ground is 
connected by way of armature and its back. 
contact, armature 6 and its front contact, 
through the winding of relay 3 to battery. Re 
lay 80, upon energizing, operates its armature 
82 and opens a further point in the rotary Inag 
net 54 circuit. At the front contact and arma 
ture 8 a locking circuit for relay 8 is com 
pleted to ground on armature 56 by way of con 
ductor 58. An instant later relay 5 permanent 
ly deemergizes and opens the original energizing 
circuit of relay 8. 
As a further result of the operation of relay 

8, it closes, ground on its front contact and 
armature 83 which extends through Wiper 
of switch MS, the bank contact upon which this 
wiper is now resting, and which is, for example, 
connected to wiper 9 of the connector Switch . 
CS, the bank contact upon which the wiper 90 
is resting, through the winding of the drop or 

The operation 
of the signal DR, calls attention at the telephone 
at which it is positioned that a call is waiting 
to be answered on the telephone line associated 
with its signal. 

After the dialling has been completed and the 

3 5 

40 

50 

55 

60 

65 

70 

75 



40 

50 

55 

60 

70 

S 
wanted telephone signalled the key K3 at the sig 
mal station C is restored manually, thereby dis 
connecting the ground G from line conductor 
6. This results in the deenergization of the line 
relay 50 of connector CS, which thereupon re. 
tracts its armature 5 f to close ground through 
its back contact and opens the circuit of relay 
55 at its front contact and which after a slight 
interval slowly retracts its armatures. With re 
lays 50 and 55 completely deemergized, a releas 
ing circuit is completed by way of arnature 5 
and its back contact, armature 57 and its back 
contact, through closed off normal Springs 3 of 
the switch MS and the winding of its release 
magnet 76 to battery. The operation of this re 
lease magnet 76 permits the wiper T under 
spring control to restore to its normal position, 
and an instant before this occurs the of normal 
springs T2 and 73 are opened again. The Switch 
MS is now in its normal position. A branch of 
the releasing circuit extends by way of the of 
normal contacts 58 of the connector Switch CS 
through the release magnet 52 of this Switch to : 
battery. Release magnet 52 upon energizing per 
mits the shaft carrying the series of wipers 90 
to 94, inclusive, to restore to its lowermost normal 
position, and an instant before this occurs the 
off normal contacts 58 and 59 are opened per 
manently, resulting at contacts 58 in the open 
ing of the circuit of the release magnet 52. 
As a further result of the deenergization of 

relay 55 ground is disconnected at armature 56 
from the guarding conductor 58. The removal 
of this ground opens the locking circuit for 89 
which extended over locking armature 8 and 
this relay at armature 83 upon deemergizing Opens 
armatures 83 and 8. At front contact and arna 
ture 66 the locking circuit of relay 65 is opened. 
The removal of ground from guarding conductor 
58 which extended over wiper 45 of the line switch 
LS opens the locking circuit of switching relay 
35 which extended through front contacts, of 
armature 37 in series with the stepping magnet 
43, and the relay 37 consequently deemergizes and 
restores all its armatures. At its armature 36 
the circuit for the supervisory lamp Lif at the 
signaling station C is disconnected and it goes 
out. The line switch LS remains with its wipers 
positioned upon the set of contacts last used and 
does not rotate them to a normal position. The 
complete series of switches including all their 
controlling relays are now restored to their nor 
mal position ready to receive another call to op 
erate a signal in the System. 
Having described the invention, what is con 

sidered to be new and is desired to be protected by 
Letters Patent will be set forth in the following 
claims. 
What is claimed is: 
1. A signaling system for use in interstation 

communication confined to a small area compris 
ing, a plurality of stations, at least one telephone 
at each of said stations, a plurality of independ 
ent lines interconnecting the telephones of Said 
stations in a manner such that each line and 
certain of said telephones comprise a unitary sig 
naling system operable independently of the con 
dition of each of the other unitary Systems thus 
formed, a call signal associated with each of said 
telephones, calling means individually associated 

2,117,488 
with at least a portion of said telephones, and 
switching means associated with each of said lines 
and adapted to be interconnected with the call 
ing means and call signals associated with the 
telephones of the corresponding lines to permit 
selective operation of any call signal of any line 
from any calling means of the same line, each 
of said switching means being. So located relative 
to the telephones connected to the associated line 
as to be at the approximate wire center of the 
interconnections between the Switching means, 
the calling means and the call signals of the Said 
associated line. 

2. A signaling system for use in interstation 
communication confined to a small area compris 
ing, a plurality of stations, at least one telephone 
at each of said stations, a plurality of independ 
ent lines interconnecting the telephones of said 
stations, in a manner. Such that each line and 
certain of said telephones comprise a unitary sig 
naling system operable independently of the con; 
dition of each of the other unitary Systems thus 
formed, certain of said stations having therein 
two or more telephones individually connected by 
different lines with two or more telephones of 
other stations, a call signal associated with each 
of said telephones, calling means individually as 
sociated with at least a portion of Said telephones, 
and switching means associated with each of Said 
lines and adapted to be interconnected with the 
calling means and call signals associated with the 
telephones of the corresponding lines to permit. 
Selective operation of any call signal of any One 
line from any calling means of the same line, 
each of said switching means being so located 
relative to the telephones connected to the associ 
ated line as to be at the approximate wire center 
of the interconnections between the switching 
means, the calling means and the call signals of 
the said associated line. 

3. A signaling System for use in interstation 
communication confined to a small area compris 
ing, a plurality of stations, at least one telephone 
at each of said stations, a plurality of independ 
ent lines interconnecting the telephones of said 
stations in a manner such that each line and 
certain of said telephones comprise a unitary sig 
naling system operable independently of the con 
dition of each of the other unitary systems thus 
formed, a call signal associated with each of said 
telephones, calling means individually associated 
with at least a portion of said telephones, and 
Switching means associated with each of said lines 
and adapted to be interconnected with the calling 
means and call signals associated with the tele 
phones of the corresponding lines to permit selec 
tive operation of any call signal of any one line 
from any calling means of the same line, each of 
said switching means being so located relative to 
the telephones connected to the associated line 
as to be at the approximate wire center of the 
interconnections between the switching means, 
the calling means and the call signals of the said 
associated line, and means controlled from at 
least one of said stations for operating the call 
signals of telephones individually associated with 
at least two different lines. 

CLARENCE E. LOMAX. 
JOHN H. WOSS. 
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