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This invention relates to improvernents in sig-
naling systems of the type commonly known as

‘public address systems, with particular relation

to the application of such systems to shipboard.

The basic object of this invention is to pro-
vide a public' address system: for use on board
ship having circuit characteristics which greatly
increase the dependability of the system both
under normal and emergency conditions.

More specifically the invention consists in the
application of a signaling or public address.sys-
tem to a conductive network comprising the
three-wire neutrals and the normal and emer-
gency wiring circuits commonly employed on
shipboard to providea plurality of channels over
each of which the signal energy may be trans-
mitted to operate signal responsive devices com-
mon to all the channels.

A still' further obiject of the invention is to
incorporate the 'signal responsive devices in a

:system of this type whereby the grounding or

short circuiting ‘of portions of the system or of

some of the signal responsive devices does not

operate to render the remainder of the system
and the remainder of the -signal responsive de-
vices inoperative.

These and many other objects as will appear
from the following disclosure are secured by
means of this invention!:

This invention resides substantxally in the com-
bination, construction, arrangement, and rela- :

tive location of parts, all as will be set forth in
the necessary detail in the followmg speciﬂca-
tion.

In the accompanying drawings,

Figure ‘1 is a diagrammatic view of one form
of system in accordance with this mventlon as
applied on board ship;

Figure 2 is a similar view of a modiﬁed arrange-

ment particularly with -respect to the connec-
tion of the signal.responsive devices to the multi-
channel network;:

Pigure 3 is .a diagrammatic modification of
the arrangement of Figure 1 somewhat simpli-
fied;

Figure 4 is a digrammatic layout of a modi-

fication of a portion of the system for employ- -
ing automatic means for switching any imped- .

ance in the coupling:transformer circuits in case
of an open circuit on one of the lines;

Figure 5.is a diagrammatic illustration of a
portion of the system in- accordance with this
invention especially designed for use on alter-

nating current:power systems;

Figure 6 is a diagrammatic illustration of a

- operative.

(CL 179—2)
.carrier frequency system employmg the prlncl-

ples of this invention; and

Figure 7. is a diagrammatic 111ustrat10n of a
further modified form of system employing the
principles of this invention. .

In the cause of safe- and dependa.ble operation
of ships a.t sea,-and particularly in emergencies,

it is highly desirable to provide a signaling sys- -

tem by means. of which the officers on the bridge.

or at other control points on a vessel be able to
issue orders to the. entire ship, that is to the

crew and passengers, or to either selectively, or to.
. selective groups thereof.

Any such system ap-
plied on shipboard finds-its maximum utility at
times. of emergency only if the signaling system
is so constructed and installed that in times of
emergency it may be depended upon to function
normally. It is believed that heretofore no such
system has been available,

The normal signaling or public address sys-
tems employed on .land are particularly:vulner-
able under emergency conditions, and are not
at all adapted to use on shipboard. ; Wiring cir-.
cuits on board ship even under norma.l condi-

- tions are notoriously subject to undesired grounds

and short circuits of a nature which would ren-
der the ordinary signaling systems if not inop-
erative, highly uncertain, Likewise, in cases of

system which provides but a dingle transmitting
channel is particularly vulnerable to complete

-inoperability because of the possibility of the in-

terruption of the circuits.

The system of this invention is chara.ctenzed )
'35

by unusual dependability not only under nor-
mal, but also under the most adverse-emergency

- conditions because it is characterlzed first by .the

fact that it comprises a plurality of channels
over any one of-which the sighal energy may
travel to the signal responsive devices in spite
of interruption of the other channels, and sec-
ondly because undesired grounds and short cir-

- euits and defective signal responsive devices do

not render the other signal responsive devices in-
These broad features will become ap-
parent-in several specific-applications from the
following description.

In Figure 1 a portion of a Shlp s hull and super-
structure is diagrammatically - illustrated at |.
‘Modern sailing vessels. are commonly equlpped
with ‘two power supply sources. which may be
termed the normal and. emergency sources for
supplying electric energy for the operation of the
electrical ‘equipment .carried by the vessel.” At
2 and 3 are diagrammatically ilustrated genera-
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tors which are connected to supply a three-wire
system comprising the circuit wires 4 and § and
the neutral 6. For purposes of simplicity the cir-
cuit wires 4 and 5 have not been shown extended

to various parts of the vessel since they are not~

involved in this invention. Neutral 6 is shown
grounded to the hull of the vessel through a re-
sistance 71’. which is commonly present in the
grounding connection. The neutral 6 is shown
running on one deck level to the various parts of
the ship by the wire 1. Similarly this neutral is
shown extending to the various parts of the ship
on the other deck levels, as indicated at 8 and 9.
These neutrals are connected as shown to the
common neutral wire 6.

~ On the bridge or at some other suitable point
on the upper deck of the ship, as is common prac-
tice, are the emergency generators I{ and 12
which are provided with their own wiring system
independerit of the wiring system fed by the gen-
erators 2 and 3. The emergency wiring system

‘comprises conductors 13 and {4 which as before

are not shown extended to the various parts of the
ship, and a common neutral (5. This neutral is
provided with the branch neutrals {6, {7 and (8
at the various deck levels; and connecied thereto
by the leads 158, {5 and 15¢ respectively. As is
common practice, on shipboard, the neutrals 6
and 15 may be connected together,. ‘This has been

‘indicated by the wire 10 and the switch 20.- In

accordance with this invention there is included
in the connection between the neutrals an imped-
ance coil 21 which offers little resistance to-the
flow of power currents between the two systems
from the normal and emergency sources, How-
ever, this impedance 2! is selected so as to have
a high value with respect to the signal currents
so as not to form a low impedance shunt for the
source of signal energy. * Thus whether switch 20
is open or closed does not substantially affect the
signal level on the neutrals.

At 22 is a microphone or other suitable form of
signal device feeding into any suitable and well
known form of amplifier which has been dia-
grammatically indicated at 23. Preferably the
output of the amplifier is fed into two or more
separate transformers of which by way of exam-

ple the secondaries 25 and 24 are shown. In

50

&5

view of statements made later it would be well to
state that secondaries 25 and 24 may be connected
in parallel so that the two main feeders have: +the
same polarity, or in- series so that the polarlty
of the two feeders is opposite with respect to
ground. Each connection has apparent advan-
tages and disadvantages. - One terminal of each
is shown with a common grounding connection 26
grounded on the hull. Under some conditions

" single transformers can be used with grounded
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tapped secondary. The other terminals of the
secondary are connected through' the condensers
27 and 28 to the neutral wires as shown. Thus
condenser 27 is connected by wire 19 directly to
the neutral 15 and condenser 28 is connected by
the wire 10’ to the wire 10 which extends to the
other neutral 6. In other words, the wires {9 and
10’ are connected to the neutral system on oppo-
site sides of switch 20 and coil 21.

The signal responsive devices are connected
across the two neutral wire systems. Thus, on
the upper deck the neutrals 16 and 9 provide a
conductive network for the signal responsive de-
vices on that level. Connected across the wires

.9 and 16 at the desired points are the primaries

of the transformers 29 and 30. These primaries,
which may be of two separate transformers or a

2,188,008

single transformer with a mid-tap, are grounded
to the hull by the wire 31.

1t is preferable to employ two separate trans-
formers as distinguished from a single trans-
former having a mid-tap. This is desirable in
order that if one of the lines to the speaker trans-
formers is grounded a complete short circuit of
the speaker will. not result. Where a single
transformer with a mid-tap is used a ground on
one of the lines will either short the other circuit
to the speaker or substantially reduce the volume
of sound output therefrom. For this reason two
separate transformers are preferably connected
as illustrated so that the grounding of one of the
lines will nof interfere with the power volume
operation of the associated speaker. The outside
terminals of the primary are connected to the
neutrals 16 and 9 through the condensers 32 and
33. The secondaries of the transformers 29 and
30 are connected in series with a signal responsive
device 34, such as a loud speaker.

In accordance with this invention it is impor-
tant that the speaker transformers 23 and 30
have together a small impedance of the order of
3 or 4 ohms so that the impedance of the speakers
is matched with the impedance of the conductors,
so that when one or more transformers and/or
associated condensers and/or conducting chan-
nels are short circuited none of the speakers are
affected and all remain operative. Thus only a
short circuit directly across the secondaries of
transformers 29 and 30 will render a speaker in-
operative if the secondaries of transformers 29
and 30 are connected in series, and then only that
particular loud speaker. The impedance in the
circuit between any two speakers is always nor-
mally high enough so-that a short circuit on one
of the speakers does not render the adjacent
speakers inoperative.

The above statement is true if the main feeders
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are fed from both ends as illustrated in Figure 1

with respect to all' of the speakers connected
thereto so that thers is a potential drop between
any other point on the feeders and the grounded
point. - For this reason it is desirable, as-illus-

45

trated in Figure 1, to apply the signal energy from -

the extreme ends of each associated pair of feed-
ers or neutrals. The other speakers on the same
level and on.the other levels are similarly con-
nected between the neutrals. The dotted lines
marked P represent the various metallic parti-
tions or bulk heads in the hull of the vessel, and
it is on these that the various speakers have been
indicated as grounded.

In the normal operation of thls system the
signal energy is impressed over the condensers 27
and 28 and wires 19 and 10’ onto the two neutral
systems radiating from the neutrals {5 and 6.
The other terminals of the output transformer
impress the energy onto the hull of the ship
through the grounded lead 26. Thus energy is
supplied to each of the signal responsive devices
independently over each of the neutrals and the
hull of the ship to the grounding terminals 3{.

In normal operation therefore the speakers are
supplied with signal energy over both circuits.
In the event that either circuit fails energy will
be supplied nevertheless over the other circuit to
the signal responsive devices. Thus for example,
if the connection 15> to the neutral 16 is acci-
dentally or unintentionally grounded or short cir-
cuited, or opened, as indicated by the numeral F,
the signal energy will be supplied from the ampli-
fier 23 over the neutral 6, and its branch 9 to
ground so that the speakers 34 connected thereto

55
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9,180,000

will operate, Again, if both neutral branches §
and 11 have an accidental ground on them, -as
indicated in dotted lines at F, all of the loud
speakers will operate. ‘Energy will be supplied to
all of the speakers even with a’direct short circuit
across the primaries of transformers 29 and 30
or their respective feeders when each -speaker is
fed through parallel circuits and, therefore, there
is always a potential difference between these cir-

‘cuits and ground. Here, as ‘described above, the

statement in the preceding sentence Is true for
all speakers connected to each pair of neutrals
where the signal energy is applied to both -ends
of the circuit wires. - A similar thing will occur if
an accidental ground occurs on one or both of the
neutral conductors T and 8 as indicated by the
reference numeral F on the lower level, indicating
accidental grounding of both ‘of these neutrals.
In the event that the main -power generators 2
and 3 and their circuits hecome inoperative during
an emergency &t which time the normally closed
switch .20 is open, the signal energy is still sent
over all neutral circuits: and their branches to
effect operation of all of the 1oud speakers. - Thus
the system works whether or not switch 20 is open

or closed, and whether or Lot one or the other of

the circuits comprising the normal and emergency
neutrals and their branches are inoperative either
in part or in whole. - : - '
In the system of Figure-2 the neutral 6" of the
generators 2 and 3 is ‘connected by the various
branch neutrals 1%,.87,.9, 10% (120, 1314
and {5° ‘The neutral 15’ of the ‘emergency gen-
erators {1 and 12 is connected through “branch
neutrals 5, 53, 51 . and 57’ and ‘the ‘emergency
circuit. - Neutral 51 is connected’ in: 4 junction.
box B to the normal neutral system through con-
denser 52 .and similarly emergency neutral §3 is
connected to the normal neutral system through
condenser 54, emergency 57:is connected through
58 to the normal,and emergency 51 is ‘connected
through the condenser 59 to the normal neutral
system. . Emergency neutral 15%1s connected to
the normal neutral 6’ through-a normally.closed
switen 20 and the connection 102, which:is opened
only in- case of emergency.’ The microphone 22
as before feeds into an amplifier 23 'of ‘any suit-
able form, which in this case is provided with two
distinct output transformers 24 and 25. The:sec-
ondaries. 44 and 45.of these transformers are pro-
vided with a common lead 46 which. is grounded
on the hull. - The other terminal of secondary 44
{s connected through condenser 42 to the neutral
15’ and also through condenser 43 to the wire 102
which connects the-two neutrals together. Thus
the secondary 44 of the output transformer 24 is
connected between ground and the two neutrals:

.. The other terminal of secondary 45 is connected
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to wires 47 and: 48 which on-shipboard may be &
«fan” circuit, or other available and suitable cir-
cuit, which in turn connect to the normal neutral
system through the condensers 49-and 50 respec-
tively by wire 46’. For purposes-of. clarity it is
noted that wire 46’ is not one of the existing
wires. of the:ship’s network, but. is installed for
the purpose.. Itis pointed. out:that a “fan” ‘cir-
cuit normally differs from the ordinary lighting

circuit in that it originates in a single panel box
and exists as a single circuit throuehout. a:large -
part of a ship.- On the other hand, the individual

lighting circuits'normally feed no more than four
or five staterooms.

cuits, bell signaling circuits»,'

It isalso- hoted ‘that other
existing circuits on shipboard having this charac-‘
teristic may be employed, such as telephone cir-:
and other circuits.

3

of & similar nature, The loud speakers 34 .in
this case each have one terminal grounded to the
hull, as for example the partitions P as shown.
The other terminal is connected between ‘each

adjacent normal neutral-and either the ‘wire 4T

or the wire 48 through the condensers 60'and §1.

This system operates quite similarly to that pre-
viously described.” ' In case the normal neutral
system is inoperative the speakeIs are fed from
the emergency neut:

condensers 52, €4, 68 ‘and 59, and thence back
through the hull” of the ship.’ Heré “againr the

al system through various

10

short circuiting of one or. more speakers does not

interfere with the operation of’ the rémainder. of
‘the system. The system disclosed in this figure
{s particularly useful in connection with two-wire
or three-wire direct current systems commonly

found on shipboard. The various con‘dgnserSpre_-

vent - the grounding ‘of .elther the ‘emeérgency or-

the normal systéms ‘through each. other.” ~ The
values of the varlous condensers. employed are

such as to permit the passage of the signal fre-

. quencies quite similarly to the manner in which

the condensers 32 and 33 act in the alternating
current system. of Figure 1. ‘These condensers
prevent the interflow of power current between

15

20

25

the two systems without; interfering with the .

interflow of signal currents. - . L

The system of Figure 3 is further modified in
that the output of the amplifier -23 is provided
with four output transformers: In this case the
normal neutral“6 is perldeq;,w‘ith_,the‘b‘ranche;s

10, 11, 12" and 13, and the emergency neutral
i5'is ‘provided with the ‘branches T4, 715 and 16.

The speakers are connected between the various

neutrals through the transformers 29 and 30 and

the. condensers 32 and. 33 as’ described in. con-
nection with )
of each of the primaries of these transformers
is grounded at 31. The output of the amplifier
is provided “with  four output transformers 81,
82, 83 and 84. Their primaries are connected in
series and the secondaries are connected so.that
oné terminal of each is, interconnected and pro-
vided ‘with a common ground 85. 'The other
terminal of each is:connected ‘thfotgh the con-

. densers 11, 18, 19, 80 ‘to' the emergency neutrals

16 and 15, and the normal neutrals 1 { and 12.
“The" “connection between , the -normal - and

emergency neutral networks by wire 86 .and im-
pedance 91 and switch 90.in series permits an
interflow of power between the systems. - Im-
pedance 91 and switch 90 “correspond to.im-
pedance 21 and switch 20 of Figure 1.. The op-
eration of the speakers. is the same as previously
described, and the system provides independent
circuits to' each speaker ‘so that it will operate
as previously described.. o

A modification adapted for use With the gen-
eral system of this invention is shown in Figure
4. " At this time ‘it is pointed out.that the cou-

pling transformers 24 and 25 may. be. either the.

output’ transformers of ‘the amplifier which in
the case of vacuum tube amplifiers would be con-
nected in the plate circuits of the output vacuum
tubes, ‘or ‘these  coupling transformers .may be

‘additional ‘transformers’ connected to the -output

transformer.

- The ‘arrangement of Figure 4

clearly illustrates them as béing the output trans-

formers in the plate circuits of the output.-vac-:
uum tubes ‘VT.  The output” transformers -are
shown generally at 124 and 125. “They.comprise

two part secondaries 124+ and 124" and. 125* and.
“transformers have -the.
. single winding s'econdaries I24° and 125¢ respec-

{25 respectively. “The

30
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10

15

20

- grounded lead 26.

-the other circuit.

tively. Each of these secondaries has a common
The other terminals are con-
nected to, the feeder wires 19 angd 18’ as before
which include the coupling condensers 21 and
28. With a connection of this type if a break
Or oben circuit occurs in one of the feeders i8
or 10’ near the amplifier the impedance .of the

transformer in that circuit becomes r_el_a;tively»

high causing g considerable.;loss in volume over
For this reason it is desirable
to have some means of automatically. short, cir-
cuiting the secondary of the transformier in 'the
open circuit, : ;
ance with Figure 1 by an automatically operating
arrangement. = Suitable impedances such as the
resistances 1715 and 176 are connected in series
.across the feeders 19 and 10 in order to supply
a direct current path for the rectifier 130, .These
resistances have a common connection to the
grounded commonlead 26 through a condenser
121, Idkewise‘éonnecped In series across these

. feeders'are a pair of magnets 128 and 129 with

& common lead connected

25

30

- ers-19 and 10’

35

40

45 1

‘55

to ground through
the condenser 121 and a rectifier 130. These
magnets control a pair 6f switches 131 and 132,
One contact of each of these”s,Witches.re_spec-
tively is connected to the- feeders 19 and 10’.
The other cornitacts of each of these switches have
& common connection to the ground lead 26.
When an open circuit occurs on one of the feed-
10’ the voltage. acrgss the associated
magnet 129 or 128 ‘builds ‘up to close the asso-
clated switch. The closing of this switch it will
be apparent will be a direct shunt
soclated magnet so that

In operation. Thus switch 134 would control the
microphone 22 and amplifier 23 and would close

and 132.° Switch (34 contr
prising the wires 136
current source {35.

ols the cireuit com-
and 131 having a suitable
Thus if switch 134 is closeq

mmagnetization ‘of magret | 40 prevents switch
132 from opening thereby maintaining the short
circuit across the feeder 10’ of the common lead
26. The net result of all this is that all the signal

" energy from ‘the amplifier will then go out over

60
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the circuit including transformer 124 ang will
not be absorbed and lost in transformer 125.

in the feeder wires from the output transformer
in an alternating - current system. As before,

2,180,006

This is accomplished in accord. -

-Voice - signals.

“the coupling condensers 210 and

M.

these neutral systems may be Interconnected by

means of the switch 20 through the inductance .

21. As before, the signa) Tesponsive devices or

.speakers 34 are connected in series with the sec-

ondaries of a pair of transformers 29 and 30.
In this case the primaries of these transformers

.are wound - in opposition - and are connected

across the main ang emergency neutrals.
alternative, with parallel connection at.the trans-
formers 24 and 25, either the primaries or the
secondaries of transformers 29. and 30 may be
connected in barallel. The ¢ommon grounding
lead 31 for these brimaries- includes the single
condenser 3{s. ag distinguished  from the pair of
condensers. 32 and 33 ‘as. employed in the direct
current system. .Since with a system of this

10

type no botential _difference\norma]ly exists be- -

tween the niain and emergency neutrals with re-
spect to the power supply, it is not necessary to
brovide a pair of condensers in the leads to each
of the primarieg of the transformers 29 and. 30.

20

Hence a single condenser in the ground: lead -

Is sufficient. With the arrangement illustrated
the supply of current from the amplifiers into
the two channels is in parallel. - The primaries of
the speaker transformers are in parallel with re-

25

Spect to the feeders but the secondaries are in -

series.. :

er but neutralize each other so. that no undesired
noises -are produced in' the loud -speaker,. The
remaining charnnel through the feeder which is
not open circuited 'will supply energy to the
speaker’ at normal volume. -

" In Figure. 6 there Is illustrated a system in

- accordance with this invention employing car-

rier -frequencies which are modulated by the
At: 201 is disclosed a combined
modulator and amplifier which. is fed by means
of. the microphone 200 or other equivalent trans-
mitter. At 202, 203 and 204 are diagrammatical-
ly illustrated control switches for the modulator
by means of which any one of g plurality of
carrier frequencies ‘may be selected for use in
transmission. The transformers 205 and 206 rep-
resent either the output:. transformers ‘for the
amplifier, or transformers connected. to the out-
put terminals in the amplifier a5 previously de-
scribed, : o : :

The primaries are connected in series as are
the secondaries which. are provided. with the
common grounding connection 201. 'These trans-
formers feed into the lines 208 and 209 through
211 as before;
Feeder 208 is.connectag ‘to” the emergency neu-
tral' EN of the emergency . power system, and
feeder 209 is connected to the main. neutral MN
of the main power supply ‘system. As ‘before,
the inductance 212 and switch 213 are employed.
The main and eémergency neutrals extend to the
banel boxes from: which the branch-neutrals. ra-
diate. An émergency-branch neutral is indicated
at El and a main branch neutral ‘is shown at
The reproducing devices 221 are connected
between pairs of ‘main and emergency neutrals
as shown.  These devices are selectively operable
each by one of the carrier frequencies of the
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source. Thus the first reproducing device is con-
nected across the output terminals of a Tecti-
fier bridge 220 the input terminals of which are
féd by the secondaries of the transformers 2(4

and 215. The terminals of these secondaries are

pridged by a tuned circuit 219 resporisive-to one
of the carrier frequencies of the source. The
primaries of these transformers are connected in
series ‘between EI and Ml
densers 216 and 217. The primaries have a ‘com-
mon grounded connectron 218. The arrangement
for the second reproducing deviceé only differs
from the first in that the tuned 01rcu1t 219’ is

tuned to respond.to another of ‘the carrier fre—t

quencies. _The third reproducing’ device is shown
connected to a rectifier bridge ‘and supplied by

.an untuned circuit so _as to be’ operable by all

of the carrier. frequenmes

With this arrangement it will be apparent that
when one of the switches 202, 203 and 204 is
closed the Teproducing . devxce will be, operated
whose tuned clrcuit responds to  that partrcular

frequency. < When, another is closed another of -

the reproducing devices is. ‘operated, and, when
the third is closed the third reproducing device is
operated to the exclusion of the other. two. Be-
cause the circuit of the third reproducmg devrce
is untuned it will also respond to the other two

. frequencies so that it. W11] operate when each of

the others operates.. -
It will be apparent to those skrlled in the art
that these principles may. be employed in sys-

tems employing a large number of reproducing’

devices and be arranged so. that a large number
of reproducing devices at different; spaced points

will be simultaneously operated by a slngle one

of the carrier.frequencies. .

The  rectifiers employéd. in . the’ rectlfymg
bridges may be of any suitable. form a,va1lable for
the purpose, such as copper oxide rectifiers and
the like, vacuum tube rectlﬁers, etc

The system of FPigure 7 illustrates & rather
simplified form of the 1nvent10n in which the
basic pnncrple of supplying energy from a com-
mon s1gnal source over a plurality of channels
to each of a group of loud speakers is 1llustrated
As before, the main generators 2 and 8 are shown‘

grourided to the hull of the ship by means of a-

connection which includes the 1mpedance 1. It
is noted that in some cases the impeddance repre-
sented by 1’ may be nothing ‘more than ‘the im-
pedance of the grounding wire to the hull, . It'is
here emphasized, as.is true of the ‘other systems
disclosed, that the pr1nc1ples ‘of the mventron may
be applied. to networks whxch are not grounded
The emergency generators are shown' by ifand
i2 in the superstructiiré of the ship. )

The main neutral feeder. 6 is, shown prov1ded

with the branch neutrals 6, 69, and 6° running-

to the various panel boxes B. The emergency
neutral I5 is shown provided with the’ branch
neutrals 15%, (5%, and 15¢ likewise runmng to
separate normal and emergency circuit . panel

boxes B. The switch 20 is provided.as before'

to interconnect the main and branch neutrals in
thé normal operation of the main and emergency
power systems. As before, a microphone or its
equivalent 22 feeds into a.suitable form of am-~
plifier 23, one terminal of which is grounded by
the wire 26’ on the metal hull of the ship. The
other términal is connected by the wire 21’7 to
the main and emergency neutrals through the
condensers 278 and 270 respectively. ‘The main
branch neutrals 6%, 89 and 6% are shown running
from the panel boxes to which the branch neu-

through the con- -

5

trals ‘6% and 6¢ extend. The emergency branch
neutrals 15¢ and 15 are shown extending from

‘the panel boxes ‘to which the eémergency neu-

trals 15 and 15¢ extend. ~The main branch neu-
trals ‘6%, 69, and 6%, and the emergency branch

i neutrals 5% and 15 represent a “fan’ or light-

mg c1rcu1t extendmg from the panel boxes.

A feature of this form of the invention involves
the interconnection of main branch neutrals to
main branch ‘neutrals, emergency branch -neu-
trals to: emergency branch neutrals, and main
branch ‘neutrals to emergency- branch neutrals.
Thus condenser C’ connects ' the emergency
branch neutral 15* to the main- ‘branch neutral
6z, Condenser C? connects the main branch neu-
tral 6Y to ‘the main branch neutral 6%~ Con-
denser C% connects ‘the main branch neutral gb
to - the  emergency branch - neutral I5¢, 'Con-
denser C* connects the main branch neutral 6=
ta the emergency branch néutral 15b. Condenser

- C5 interconnects the emergency branch” neutrals
“15% and -15%.
mally ‘interconnected but the above connections’
through ‘condensers ‘are made to produce a° sys-

The branch neutrals are not nor-

tem in accordance with’ the invention.
- A series ‘of ' signal: responsive dgvices, as for
example loud speakers 34, 347,342, 343; 344, 345,

345 and- 347 are’ connected between the various

branch neutrals main and emergencv, t6 ground
on the metal-walls or decks P of the sh1p through
the condensers 338,

Clrcuits may be traced to the reproducmg de-
vices'34*;-342°and 343 over'two channels:  Energy
is supphed from the amplifier 23 to'these speakers
over the circuit comprising the wires 152, and 6%
Energy is also fed from the amplifier over wire 6,
wire 6° and wire 6° to wire 62 Thus the ground=
ing or- opemng of elther of ‘these separate cir-
cuits’ wxll not render- more “than one of these
three  speakers: moperatlve even thén ‘only a
ground from  near oneof ‘the speakers,’ and then
only. ‘thé speaker ‘nearest that ground, :

Thus with this system in addition to ‘providing
safe and dependable operation under all con=
ditions, the crrcult arrangement is such that the
volume- level 'of the signals at the speakers is

" automatically distributed throughout the entire
network.  This is an exceedmgly important fea-

ture of this arrangement. -
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" Speakers 344 and 345 are- fed in two drrectlons e

from wire 6¢ and from ‘wire 43. 'I’hus a connec-
tion to ground on.one of ‘the branch neutrals:or

4 direct short circuit of a speaker can affect only

on€ of these speakers,

‘The application of the 1nvent10n to a system
where the main and emergency neutrals-both
extend to the same panel boxes is shown in con-
nection with the speakers 348-:and 347, -With
this connection energy is fed over two- separate
channels to these speakers fromi-the emergency
neutral 152 and ‘the main neutral 6. The inter-
‘connection between ‘the branch emergency neu-
trals:through the condenser C%: completes’ the
cireuits to the two speakers in-both’ directions.
“Thus, for example if the emergency branch neu-
tral 15%is: grounded as indicated at F, both of
these speakers will receive their energy over the
neutral I.":y through the condenser C5: An open

‘circuit in either of these channels will not pre-~

vent the operation of both of the speakers
It ‘will ‘be noted that in the arrangement of

Tigure 7 there are three distinct combinations

of the neutrals, any one of which may be used
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the others, or any two, as well as all three may
be used.

Thus the main obJect of thls mvention of secur-
ing dependabihty under all possible conditions
of operation is secured.

.. From the above description it will be. apparent
that this mventron resides in certain principles
of arrangement and connection which may be
embodied in other physical forms. without de-
parture from the true scope thereof. . We do not,
therefore, desire. to be strictly. ]1m1ted to the dis-
closure as given for purposes of illustration, but
rather to the scope of the appended claims,

What we seek to.secure by United States Lét-
ters Patent is:

1. In a signaling system the combmation com-
prising a pair of grounded networks 8 grounded
signal source coupled to said network for im-
pressing a common signal .current upon both of
said networks, a plurahty of signal responsive
devices each connected between said networks
and each havmg & pair of grounded coupling de-
vices connected between said networks for sup-

plying energy from .the’ network to said signal .

responsive devices simultaneously over two paths

- or over either path during an open circuit. or a

short circuit on the other. .

2.In a srgnahng system of the type described
the combination comprising.a pair of grounded
networks, a grounded: signal device coupled  to
the networks for supplying a ¢common signal cur-
rent to both, a plurality of signal responsive de-

vices, and means connected between-each of said -

networks and ground for supplying energy to said
devices 51multaneously over.two paths or pver
either path during an opencircuit or a short. oir-

_cuit on the other. -

3. In a signaling system of the type descrlbed

the combination comprising a pair of grounded

networks, a grounded signal device connected to
said networks for supplying a common signal cur-~
rent to both, a plurality of sxgnal responsive de-
vices, and low impedance means connected be-
tween each of said networks and ground for sup-
plying energy to said devices s1mu1taneously over
two. paths or over either path during an open
circuit or.a short circuit.on the other. .

4.1In a signaling system ‘of the type described
the combination comprising at least two grounded
conductors, a grounded signal. source connected
to said conductors for applying a common signal-
ing current to said conductors, and a plurahty of
signal responsive devices each connected between
said conductors and ground whereby the signal
current is supplied thereto over both conductors
or .over either during short circuit or open . cir-
cuit on the other.,

5. In a signaling system of the type described
the combination comprising a grounded network,
a grounded source of signal.energy for applying a
signal current to said ‘network at spaced points,
a plurality of 51g'na1 responsive .devices, a pair of
impedance means connected - between spaced
points on the network, means providing acom-
mon ground for said impedance devices, and
means for connecting the sighal responsive de-
vices respectively to.said impedance devices.

6. In a signaling system. the combination com-~
prising a grounded conductive network, means
for applying.a signaling current to said network
at spaced points, a plurality of signal responsive
devices, and grounded coupling devices for con-
necting said signal résponsive devices to the net-
work at spaced points, whereby signals reach each

2 189,006

signal responsive device over two diﬂerent ‘por-
tions of said network.

‘7. In g signaling system the combmation com-
prising a grounded conductive network, means for
applying a signaling current to said network at
spaced points; a plurahty of signal responsive de-
vices, and means for connecting said signal re-
sponsive devices to the network each comprising
a_transformer’ havmg its primary connected
through a. condenser to the network, ‘s common
ground for the prlmaries, and means for connect-
ing each signal responsive device in series with
the secondaries of & pair of primaries having a
common ground,

8. In a signaling system’ the combination com-
prising a grounded conductive ‘network, means
for applying a signaling current to said network
at spaced points, a plurality of signal responsive
devices, means for connecting each signal respon-

sive device to the network each comprising two

condensers connected in series ‘across the net-
work at two spaced points, each signal responsive

‘device being connected between ground: and the

mid-point of ‘a pair of said condensers.

9. In‘a s1gna.ling system the combination com-
prising a grounded ‘network, a source of signal
energy having two output transformers, ‘a com-
mon ground for the secondaries of the transform-
ers, means for connecting the- other terminals of
the secondaries to spaced points on the network,
a plurality of signal responsive devices, and a pair
of low impedance devices havmg 2 common
ground and connected’ between spaced points on
the network for’ connectmg each 51gnal respon-
sive ‘device to the network."

10.'In a signaling system on shipboard, the
combination comprising s network composed of
the grounded neutrals of the main and emergency
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power ' systems, grounded signal means for im-

pressing 'a’common signal on both of ‘said neu-
trals, a plurality of signal responsive devices, and
low impedance ‘means ‘having a common ground
and connected between the said neutrals for op-
erating the. respectrve signal responsive devices.

11; In a signaling system on shipboard, the
combination comprising a network composed of
the grounded neutrals of the main and emergency
power systems, ‘grounded SIgnaI means for im-
pressing a’ common signal on both of said neu-
trals, a pair of transformers for each sxgna] re-
sponsive device; means for connecting the prima-
ries of each pair of transformers in series across
the normal and emergency neutrals through con-
densers, a, common, ground for the primaries, and

means for connectmg the signal responsive de--

Vices and the secondaries of each pair in series.
12: In a’ signaling system" on shipboard, the
comblnation comprising a network composed of
the grounded neutrals of the main and emergency
power” systems grounded signal means for im-
pressing a common sxgnal on both of said neutrals,

a_pair of condensers ‘connected in series across’

the normal and emergency neutrals for each sig-~
nal responsrve device, a connectlon from each
signal responsive device to the common terminal
of the associated- pair ‘of condensers, and means

- for grounding the ‘other terminal of the signal

responsive device, .

" 18.Ina signaling system for use on shipboard
the combination comprismg a network composed
of the normal and emergency grounded power
circuit neutrals, a source of energy having a pair
of output transformers, a ‘common ground for
one terminal of each .of the secondaries of the
output' transformers, means for connecting the
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other terminals of the secondaries to the net- -

work at spaced points, a plurality of signal re-
sponsive devices, low impedance coupling means
connected between the normal and emergency
neutrals and having a common ground, and
means for coupling the signal responsive devices

.to said low impedance coupling means. respec-

tively.

14. In a signaling system for use on shipboard,
the combination comprising a grounded network
composed of the neutral wires of the tiormal and
emergency power circuits, means for generating
& signal current having a plurality of output
transformers, means for providing a common
ground for the secondaries of all of said trans-
formers, means for connecting the other termi-
nals of the secondaries to the network at spaced
points, a plurality of signal responsive devices,
and means comprising a pair of grounded low im-
pedance devices connected between the normal
and emergency neutrals for coupling the signal
responsive devices respectively to the network.

15. In a signaling system for use-on shipboard,
the combination comprising a network composed
of the grounded neutrals of the main and emer-
gency power systems, a grounded signal source,
a pair of coupling transformers fed from -said
source, said transformers having & common
ground for one terminal of each, means for con-
necting the other terminals of the transformers
to the main and emergency neutral systems re-
spectively, a plurality of grounded signal respon-
sive devices each connected between the main and
emergency neutral systems, and means for auto-
matically short eircuiting the secondaries of either
of said coupling transformers upon the develop-

. ment of an open circuit in the means for con-
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necting them to the main and emergency neutrals.

16. In a signaling system for use on shipboard,
the combination comprising a conductive network
composed of main and- emergency power circuit
neutrals, means forimpressing signal energy upon

the network thus formed, a plurality of signal,
responsive devices; a -pair of :transformers for

each of said devices, the secondaries of each pair
being connected in series with the associated de-
vice, the primaries of each pair of transformers
being oppositely wound and connected in ‘series
across the main and emergency neutrals, and a
common ground for the primaries having-an im-
pedance therein. .

17. In a signaling system for use on shipboard
and the like, the combination comprising a con-
ductive network composed of main and emergency
power nettrals, a transmitter for impressing sig-
nal energy upon the network thus formed, a plu-
rality of signal responsive devices, a pair of trans-
formers for each of said devices, the primaries of
the transformers being connected in series be-
tween the main and emergency neutrals and hav-
ing a common ground, and connections hetween
the secondaries of the associated pair -of ‘trans-
formers and a signal responsive device. )

18. In a signaling system the combination com-
prising a pair of separate conducting networks,
means for interconnecting the networks to effect
signal energy transfer therebetween, a common
source of signal energy connected to both net-
works to energize them, and a plurality of signal
responsive devices connected to both of said net-
works whereby energy is supplied to each signal
responsive device from both networks or irom
either upon failure of the other by short circuit.

19. In a signaling system the combination com-
prising a conductive network, an impedance con-

7

nected into said network to isolate it 'substantially.
into two portions with respect to the currents to
be transmitted thereover; a grounded source-of
signal energy connected to the portions of the net-
work on opposite sides of said impedance; and -a
plurality of signal responsive ‘devices qunected
between said portions of the network on opposite
sides of said impedance whereby a common signal

portions of the network.: - S -

90. ‘Tn'a signaling system the combination com-
prising a conductive ‘network, an impedance con-
nected into said network to isolate it substantially
into two portions with respect to the currents to
be transmitted thereover, a grounded source ‘of
signal energy connected to.the portions of the
network on opposite sides of sald impedance, &
plurality of signal responsive devices, and ground-

ed coupling means for each of the signal respon- )

sive devices for individually connecting them to
said portions of the network., .

21. In a signaling system the combination com-
prising a conductive network, an impedance con~

nected into said network toisolate it substantially:

into two portions with respect to the currents to

be transmitted thereover, a grounded source of

is transmitted to each of said devices over said
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signal energy connected to the portions of the - '

network on opposite sides of said ‘impedance, a
plurality of signal responsive devices, and ground-
ed coupling means for each of the signal respon-
sive devices for individually connecting them to
said portions of the network, said grounded cou-
pling means comprising & pair of condensers con-

nected in series across said portions of the net-

work and having their common points grounded.
29. In a signaling system the combination com-

" prising a conductive network, an impedance con-

nected into said network to isolate it substantially
into two portions with respect to the currents: to
be transmitted thereover, a grounded source of

signal energy connected to the portions of the net- -

work on opposite:sides of said impedance, a plu-

‘rality of signal responsive devices, ‘and grounded

40

coupling means for each of the signal responsive

devices for individually connecting ‘them to-said
portions of the network, said means comprising
a pair of transformers, the primaries of which are
connected in series across the said portions of the
network and having-a common ground, the signal
responsive devices: being respectively connected
to the secondaries. of said pairs of transformers
in series therewith.

93. In a signaling system the combination com-‘

prising a conductive network, an impedance con-
nected into said network to isolate it substantially
into two portions with:respect to the currents to
be. transmitted - thereover, -a grounded-source :of
signal energy connected to:the portions of the
network on opposite sides of said impedance, a

_ plurality of signal responsive devices, and grond-
ed coupling means for each of the signal respon-'

sive devices for individually connecting them- to
sald portions of the network, said means compris-
ing a pairof transformers, the primaries of which
are connected in. series across the said portions
of the network and having a common ground, the
signal responsive devices being respectively con-
nected to the secondaries of said pairs of trans-
formers in series therewith, said primaries being
isolated - from said ' portions’ of the network by
condensers. e

24. In a signaling system the combination com-
prising a conductive network, a plurality of signal
responsive “devices connected between  spaced

70

points on-said network, a common source of sig- 715
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nal energy, and means for coupling the source

to said network including a pair of transformers,

the secondaries of which are connected in series
and to said network at & pair of spaced points,
the common: terminal of 'the secondaries being
grounded. . T "

- 25. In a signaling system, the combination com-
prising a pair of conducting channels, means. for
impressing.-a: common sig'_nal current simultane-
10 ously upon hoth of said channels, and a plurality

. 9,189,008

of signal responsive devices coupled to both of
sald channels including means for supplying cur-
rent from both of said channels to each of said
devices simultaneously or from either of said
channels during an open circuit or a short cir-

cuit on the other. -

IRVING F. DURST.

<

' SEMI JOSEPH BEGUN. —

. 'HERBERT BARNETT.
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