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Application filed October 1, 1915,

To all whom it may concern.:

Be it known that I, Crare~ce K. Bracrr,
a citizen of the United States, residing at
Binghamton, in the county of Broome and
State of New York, have invented certain
new and useful Improvements in Signal
Systems, of which the following is a specifi-
cation. -

This invention relates to clectrical signal
systems and is particularly adapted for use
In connection with receiving and recording
devices having polarized magnetic mecha-
nism embodying the inventions disclosed in
Letters Patent 1,176,421, and 1,176,422,
dated March 21, 1916, but various features
of this invention are capable of use, either
alone or in combination with each other, in
connection with many other types of receiv-
ing and recording devices, and with varions
forms of signal systems.

Certain features of this invention are par-
ticularly adapted for use in systems having
circuits which. ave depended upon for the
transmission of signals of special impor-
tance, ag for instance fire alarm signals, and
which circuits arve adapted for use for the
transmission of comparatively unimportant
signals, as for instance routine telegraphic
signals, and which are so constructed that
when these circuits are employed for tele-
graphic signals, such signals shall not inter-
fere with fire alarm signals, cirenits of this
character being hereinafter referred to as
“combination” circuits.

Combination civeuit systems have been de-
vised (such as that disclosed in Tetters Pat-
ent No. 650,358, dated May 22, 1900, to Win.
H. Kirnan) having make and break tele-
graph keys, non-polarized and polarized re-
lays, telegraph sounders and alarming de-
vices such as tap bells or registers, or hoth
tap bells and registers at fire apparatus
houses, and having means at fire alarm head-
quarters for reversing the polarity of such
combination circuits: all so aveanged that
at or abont the commencement of the trans-
mission of a fire alarm signal the polarity of
such cirenits will be reversed and the polar-
ized relays at the five apparatus houses will
render the telegraph sounders unresponsive
and the alarming devices vesponsive to the
non-polarized relays, so that the alarm sig-
nals will be responded to by the alarming
devices, and will close a shunt and thereby

Specification of Letters Patent.

Patented Aug. 6, 1918,
Serial No. 53,563,

disable the telegraph keys; and so that at
the conclusion of the transmission of a fire
alarmy signal the polarity of such circuits
will be restored to normal, whereupon the
polarized velays at the fire apparatus houses
will remove the shumts from their associated
telegraph keys, and remove the alarming de-
vices from and restore the telegraph sound-
ers to the control of said non-polarvized re-
lays.

In systems such as just deseribed, local
batteries are required at the fire apparatus
houses for local circuits controlled by both
the non-polarized and the polarized relays,
so that the correct transmission of important
alarm signals is dependent upon the effec-
tiveness of numerous contact points which
are normally open, and upon the effective-
ness of loeal batteries which it has not been
found practicable to keep under constant
test, and it has been found that, through lack
of the supervision and constant inspection
which is available for the main batteries at
fire alarm headquarters, such loeal batteries
are liable to fail and cause alurms to be in-
corvectly interrupted by the alarming de-
vices or entirvely lost.

In such systems it has also been found that
if the telegraph key at any fire apparatns
house is held depressed through accident or
design (as for instance, through acciden-
tally laying a book on the desk so as to hold
the key open) the associated combination
civenit is not only rendered useless for tele-
graphic signals while such key is so held
open but s also rendered wseless for fire
alarm signals, as the polarized velay con-
trolling the shunt around such open key will
not._be energized to act to shunt said key
until the cirenit has been closed at the key.
Tt has further been found that if such a eir-
cuit is standing open incident to the trans-
mission of a telegraphic signal or i the at-
tendant at some fire apparatus house un-
wittingly starls to transmit a telegraphic
signal at or about the instant that a fire
alarm signal starts, one or more strokes of
the fire alarm signal may be lost before the
reversal of polarity at fire alarm headquar-
ters becomes effective at the polarized relay
controlling the shunt. around the key so op-
erate.

Sueh earlier systems have been expensive
to manufacture and have required skilled
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loud sounding alarming devices,

-tems..

sounding alarming
55.:

_cuit open,

2

supervision to keep them in operative condi-
tion, as it is not suflicient to keep the main
current source at fire alarm headquarters
in proper operating condition, but each of
the local current sources must also be kept in
correspondingly good condition, nor is 1t
sufficient to lteep all circuit making and
breaking contacts at fire alarm headquartets
in good order, as the condition of the relay
contacts at the fire apparatus houses is of
equal importance, as they are vital to the
translation of the alarm thereat, and these
contacts are more exposed to dirt and cor-
yosion than those at headquarters, while
usually being in charge of persons unskilled
in the. adjustment and care of electrical ap-
paratus.. . . S )

‘Tt has been deemed expedient to provide
two. classes of alarming devices at fire ap-
paratus houses which are subject to fre-
quent .alarms,’ whereby alarm signals can
be first transmitted to be-recelved in a com-
paratively noiseless manner but so as to
bring the alarm to the attention of a spe-
cial attendant (usually termed “the house
watch”), and then can be transmitted to
cause responsive operation of comparatively
such as
large gongs which will attract the attention
‘and. cause response of.all the firemen in the
house, so that a ¢utoff switch may be pro-
vided to silence the large gongs in the event
of the house watch deciding that his com-
pany.is not due to respond to that particular
alarm, thus in the instance of night alarms
all of the firemen may sleep through alarms
except those in houses having apparatus due
o réespond to such alarm, and, for want of a
better term, such firm alarm systems will be
hereinafter referred to as “still alarm) sys-
Tt is evident that such still alarm systems
should be so constructed that the loud sound-
ing alarming devices may be alternately ren-
dered. unresponsive and responsive to their
cireuit without thereby .causing them to
sound, and on the other hand, it 1s well un-
derstood by those skilled in this art that or-
dinary alarming devices: are arranged. to
sound when their controlling magnets are
successively energized and deénergized. In
view of these considerations it has been the
practice to connect the comparatively loud
devices in a normally
open circuit, such normally open circuit
being either controlled by a relay and sup-

‘plied by a local battery at the fire apparatus

Bouse and having a silencing switch where-
by the house watch could hold such local cir-
or being a separate normally open
cireuit from fire alarm headquarters and
having a silencing switch which was ar-
ranged to shunt the loud sounding alarm-
ing device and in_some cases to substitute a
eorresponding resistance therefor. In either
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ovent the loud sounding alarming device
was thus silericed during thie time that the
house watch held the switch in abnormal
position. : ,

One or more of the following disadvan-
tages have been present in all of the still
alarm systems employed prior to this pres-
eht invention. 1. Normally opén circuits
have been employed, although it is well
recognized in fire alarm practice that it is
highly undesirable to employ normally open
alarm circuits. 2. Local batteries have been
employed at the various fire apparatus
houses, thus incurring extra expense_for the
maintenance of batteries which are only oc-
casionally used, requiring a large amount of
work for the inspection and maintenance of
such batteries at widely distributed points,
and incurring a chance of alarm failures or
lost alarms due to the inherent chance of
failure without notice. 3. While the house
watch has been warned when to commence
silencing the loud sounding alarming de-

vices, there has been nothing to indicate

when such silencing could be discontinued.

70

75

86

85

90

Tt has been deemed highly desirable that

duplicate alarm circuits be provided between
fire alarm headquarters and the fire appara-
tus houses, and where such duplicate cir-
cuits are employed it has béen usual to pro-
vide different kinds of alarming devices in
such respective circuits, and if routine tele-
graphic devices are provided, to connect
them in but one of these circuits, and for
the want of a better term, systems employ-

ing such duplicate circuits will hereinafter
“two classes of

be referred to as having
alarm circuits.” o
In the operation of systems having two
classes of alarm circuits it is customary to
first transmit alarm signals over circuits of
one class and to then transmit them over
circuits of the other class, and for want of
better terms for indicating the order in

which such classes of circuits are employed, .

circuits of the class over which alarm sig-

‘nals are first transmitted will be hereinafter

referred to as “primary alarm circuits”, and

cireuits of such other class will be referred
“to as “secondary alarm circuits.”

As the secondary alarm ¢irenits of still
alarm systems heretofore used have been
normally open, it has been‘impracticable to
employ “them for routine telegraphic sig-

mnals, and the primary ‘circuits of such sys-
‘tems have therefore been employed for the

transmission of telegraphic signals.
Tmportant objects of this invention are as
follows :— ‘
"To provide a signal system comprising
combination circuits so constructed and ar-

_ranged that the receipt of alarm signals at

the fire apparatus houses will not be de-
pendent upon any mnormally open circnit,
upon any local battery or battery not con-
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stantly available for inspection and test by
the attendants at fire alarm headquarvters,
the closing of normally open contacls of any
relay at a fire apparatus house, or the main-
tenance of adjustments of relays at five ap-
paratus houses or other than at fire alarm
headquarters.

To provide for the connection without the
use of relays or local batteries, of alarming
devices and telegraphic dovices in combina-
tion circuits achpted for use with existing
systems, so as to accomplish the usetul func-
tions of corresponding parts of said exist-
ing systems which are controlled by the use
of 1 relays and local batteries in such existing
systems.

To provide a signal system. having two
classes of alarm cu‘cmts 4. e., primary cir-
cuits and secondary ('11'(111('% the circuits of
one of which (‘hsscs being combination cir-
cuits, in which the telegr: 1phlc transmitting
devices in such combination circuits are so
controlled as to avoid mutilation of or loss
of alarms cither in the primary or secondary
circuits because of the transmission of eon-
current telegraphie signals or because of any
telegraphic key or keys standing open.

To provide a signal system having two
clagses of alarm cireuwits, 7. e., primavy and
secondary alarm cireuits, the cireuits of one
of which classes being combination circuits,

~1n which the combination circuits are so ar-
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anged that they can be used for telegraphic
smnﬂs only while the associated cirenit of
the other class stands closed, so that should
one of the other class of alarm cireuits be
intervupted and thereafter stand open in-
definitely, all of the telegraph keys in the
associated combination ecireuit will be and
remain disabled upon and during such inter-
ruption.

To provide simple and inexpensive means
at each fire apparatus house whereby the
telegraph key connected in the combination
cirenit at sueh house will be disabled or
shunted out thronghout the transmission of
any alarm over such combination civenit and
for a predetermined time thereafter,

To provide simple and inexpensive means
at cach fire apparatus house whor“bv the
telograph keve at such house will be disabled
or shunted-out throughout the transinission
of alarms over cither of the classes of cir-
cuits connecting such fire apparatus honse
with fire alarm headquarters and for a pre-
determined time theroafter,

To provide simple and ino\:ponsivc means
at each fire apparatus house whereby the
tolegraph ey connected in the combination
civeuit at such honse will he disabled or
shunted-out throughout the transmission of
anv alarm over either of the two classes of
cirentits connecting such fire apparatns housge
with headqguarters and for a predetermined
time thereafter, and so that should one of

8

the other class of aliem eiveuits be inter-
rupted and thereafter stand open  indefi-
nitely, all of the telegraph keys in the asso-
cinted combination cncmt will be and re-
minin disabled upon and during such inter-
ruption.

To provide a form of combination cirveuit
adapted to include polarized alarming de-
vices constructed and arranged to retain
their armatures in attracted posmon during
telegraphic signals but whose armatures re-
tract during alarm signals and require an
extraor dllhll’l]\' Iarge eurrent to move said
armatures to attracted position.

To provide a form of combination cir-
cuit in which certain alarming devices and
telographic devices will he automatically in-
terchangeably connected withont altering
the resistance of the eircuit.

To provide a form of normally closed sec-
ondary alarm circuits in which the normal
cun'en‘r flow is of suflicient strength to be

capable of cansing the operation of the
alarming deviees therein and having effee-
tive sﬂencmg switches for alarming “devices
therein.

To provide a signal system comprising a
normally closed alarm civeuit including
atarming deviees which are unresponsive to
ordinary breaks in said cireuit and having
means for e causing the oper ation of one or
more of said alarming devices without op-
eratively altering the currvent flow through-
oul such circuit,

To provide a controlling switch adapted
for use at five alarin headquarters in con-
nection with transmitting mechanism con-
neeted in a combination civeuit wherehy the
operative relation of such transmitting
mechanism with such combination (11011|(,
may be adjusted so that when satd switch is
in one position the operation of sueh trans-
mitting mechanism will cause response of
the 10!001‘11)}11(' receiving devices only, and
when said switch is in another position the
operation of such transmitting mechanism
will eause response of the alarming devices.

To render such signaling svstems more
simple and more economieal to manufactnre,
install, and maintain, and adapted for accn-
rate  operation  throughont Tong  periods
without requiving re-adjustment or the at-
tention of a skilful person to keep them in
working order.

Other objecls of this invention are de-
scribed in the following speecifieation and
more particularly pointed ont in the claims.

Tn the interest of brevity, and fov waut of
a befter term, signal or alarn translating
devices both of the type ordinarily char-
acterized as “direct acting” and of the type
ordinarily characierized as “electromechani-
enl,” will be hereinafter veferred to as
“alarming devices,” and whenever “alarm-
ing devices” are hereinafier referred to as
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being “included” in any circuit, it is in-
tended to thereby indicate that the magnets
which furnish the operating force for “di-
rect acting” alarming devices or which by
the movement imparted to their armatures
mechanically and directly control the mech-
anism of “electromechanical” devices, are in-
cluded in such circuit without the interven-
tion of relays, local batteries.or local eircuits.

In applying this invention to a signal sys-
tem. comprising a combination circuit, the
sounding and recording devices employed
in such circuit are selected from the forms
of such apparatus which are commercially
so congtructed as to vetain their operative
adjustment throughout long periods of use
and which have main line magnets whose
armatures mechanically control or drive the
sounding or marking mechanism, said mag-
nets being polarized in accordance with the
inventions disclosed in my aforesaid copend-
ing applications, or otherwise so constructed
and arranged as to be unresponsive to ordi-
nary makes and breaks of the signal cireuit
such as are produced by the operation of or-
dinary telegraph keys, but are responsive to
extraordinary current changes in ‘the com-
bination circuit, such as reversals of the
current flow, and transmitting mechanism
is provided at fire alarm headquarters for
making such extraordinary current changes

in the circuit, and there is also provided in’

the circuit suitable telegraphic mechanism
consisting of the desired number of tele-
graph keys and suitable telegraphic receiv-
ing devices such as the usual telegraph
sounders which are responsive to ordinary
makes and breaks of the circuit. Each
telegraphic transmitting device or key is
provided with suitable disabling means, such
ag a shunt, suitably controlled by one or
more of the alarming devices associated with
or located adjacent to such telegraphic trans-
mitting device, so as to cause the telegraphic
transmitting device to be disabled whenever,
under the conditions of the service for which
such combination circuit is employed, it is
desirable that said transmitting device
should be disabled. For example, a system
employing primary and secondary alarm
civcuits may be so arranged that whenever
and so long as either the primary or the sec-
ondary circuit is in abnormal condition, the
telegraphic transmitting device will be and
remain disabled. o

If such a combination circuit is a sec-
ondary alarm circuit associated with a pri-
mary alarm ecircuit, and it is desirable that
no telegraphic signals may be transmitted
between the initiation of an alarm signal on
the primary circuit and the completion of
that signal ‘on the secondary circuit, alarm-
ing devices in the primary and secondary
cireuits, each having time measuring trains,
such as the dial transfer train of a visnal

1,274,887

indicator or the paper feeding train of a
register, which traing are arranged fo be
conditioned upon each. stroke of an alarm
to continue operating for a time longer than
the longest interval between strokes of any
alarm, should be equipped aith cireuit con-
trolling contacts, controlled by said trains,
and so connected with the telegraphic trans-

70

mitting device shunt that said shunt will be -

closed throughout substantially all of the
run of said trains. Thus, upon the initiation
of an alarm in the primary circuit, a shunt
for the telegraphic transmitting devices In
the secondary circuit will be Immediately
closed and will remain .clesed until there has
been no alarm impulse in the primary eir-
cuit for a time longer-than the longest silent
period between the initintion of such .an
alarm and ‘the completion of its transmis-
sion over the primary circuit; and, upon, the

Snitiation of the transmission of such alarm

upon the secondary :alarm circuit, a similar
shunt will be closed by the train associated
with an alarming device responsive to the
secondary alarm -circuit and this second
shunt will remain effective until there has
been no alarm impulse in the secondary cir-

cuit for a timelonger than the longest silent
period between the initiation of such alarm

and the completion .of its transmission- over

the secondary civeuit,.and will then be auto-

matically -opened.

Tt it is deemed unnecessary to automati-
cally prevent-the transmission ofitelegraphic
signals after warning hasbeen-given, by the
transmission of an alarm over:the primary
circuit, that it4s about toibe:transmitted over

‘the secondary circuit, such-a system may be
arranged so that the itelegraphic ‘transmit- .

ting devices will be disabled from the action
of the primary circuit only, in which case
the attendants at the fire apparatus houses
should be so trained that they will not break
the secondary circuit after an alarm has
started in the primary civeuit, until the
transmission of such alarm is completed on

‘the secondary circuit.

If, owing to the conditions of service, it
is desirable that the .combination .circuit
shall not cause responsive action of the tele-
graphic receiving devices during the trans-
mission of alarm signals, such telegraphic
receiving devices-should be controlled by the
disabling means, asiby inclusion in the shunt

_controlled as just described.

1f it is desired that the current flow in a
combination cirenit shall not -be materially
altered when the telegraphic reeeiving de-
vices are shunted out, the shunting switches
controlled by the alarming devices should be
arranged to substitute for ‘the telegraph
sounder an equivalent resistance, which may
be the magnet windings of an alarming de-
vice such as, for example, a tap bell, so that

during alarms:the tap bell will sound, and
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the telegraph sounder will only act in re-
sponse to telegraphic signals.

If the conditions of service are such that
it is desirable that the telegraph transmiit-
ting devices at each fire apparatus house or
substation will be and remain disabled after
the initiation of any alarm, uutil manually
restored, each shunt switch should be so con-
trolled by a suitable alarming device, such
as, for example, a tap bell, that, upon the
fivst alarm impulse in the circuit in which
sald device is meluded, sneh switeh will be
closed and will thercafter remain elosed
until manually restored.

It it is desired to prevent the transmission
of telegraphic signals over a secondary con-
bination circuit throughout any period dur-
ing which its associated primary circuit may
stand open, as the result, for example, of a
broken line wire,~the shunts around the
various telegraph keys should be so con-
trolled by suitable alarming devices, as for
instince by tap bells inceluded in the primary
alarm eirenit, that, when the armatures of
such bells stand in retracted position, such
shunts will be closed.

Inapplying this invention to some signal-
ing systems it may be found sullicient to
provide such armature controlled shunts
without also providing train  controlled
shunts, while 1 other systems, owing to
different operating conditions, both arma-
ture controlled and train controlled shunts
will be required. Whenever any such pri-
mary cireuit armature controlled shunt is
ciiployed in a secondary combination cir-
cuit, it is evident that, 1f the primary cii-
cuit” stands broken, the secondary cireuit
cannot be used for the transmission of tele-
graphic signals but will be veserved for the
exclisive use of alarms,—thus removing all
chance of its being open at u telegraphic
transinitting device at the time an alarm
should be transmitted thereon.

This' invention may be applied to existing
systems with a minimuwm of change by cm-
ploving alarming devices having magnetic
strueture, such for example as shown in
Letters Patent hereinbefore referrved to, in
which the electromagnet part and the per-
manent magnet part effectively attract the
armature when acting m parallely and are
so proportioned that when the electromag-
net part and the permanent magnet part are
acting in’ series the armature is effectively
attracted by the excess magnetism of the
clectromagnet part beyond that which may
readily pass through the permanent magnet
patt.  Such alarming deviees should be so
connected that the norinal divection of cur-
rent {low through the cirvenit is such that
the electromagnet part and the permanent
magnet part are acting in parallel, so that
the armature will be attracted. Tf now a
break occurs in the cireuit, the armature will

o

remain attracted.  If the current is reversed
the armature will still remain in attracted
position, but upon a break in the cireuit after
the current has been reversed, the armature
will he retracted and thus will cause the indi-
cation of a stroke of an alarm. During sub-
sequent closures of the circuit the armature
will be attracted, and retracted during
breaks, thus indicating each break in the
circuit while the current is reversed. At the
completion of {he transmission of the alarm,

the current is restored to normal (lire(:tion.i
In order to provide for an increase in the!

liow of current when the direction of flow
is reversed, the shunt for the telegraphic
transmitting deviee should be made to in-
clude the telegraphic recciving device as
well, so as to deerease the resistance in the
circuit- when the polarized alarming device
is intended to be actuated. ‘

It the conditions of service are such that
it is desirable that alarming devices which
are not responsive to ordinary makes and
breaks of their civenit shonld be operable
from emergency keys provided at the :fire
apparatus houses, so that for instance the
house wateh may eall the fivemen upon re-
ceiving a telephone call or a, verbal alarm,
a local current source should be supplied
for each fire houre having such alarming de-
vices which are to be so operated, and one
or more emergency keys shonld be provided
for connecting such current source to the
terminals of the deviee or devices in such
manner that when so connected an operative
current, change will oceur in the windings of
said device or devices. Tn cases where fire
apparatus houses are provided with alarm-
ing devices comprising alarm sounding in-
struments such as bells, alarm recording m-
struments such as registers, alarm indicat-
ing instruments such as lighting switches
for controlling the electrie lamps in the fire
apparidus house, and mechanism for releas-
ing horses, opening stable doors, or starting
the engines of motor-driven fire apparatus,
a plurality of keys may be provided, one of
which keys should so conmect the local cur-
rent souree to all of said alarming devices
as to operatively alter the eurvent flow
therethrough, and other keys should corre-
spondingly alter. the enrrent flow throngh
individual devices, so that Tor instance the
horses may be released, or the engines
started, or the lights turned on, without
sounding the alarm bell, ete.

In systeins employing combination c¢ir-
cuits it has been the practice to provide two
sets of contacts at fire alarm headquarters,
one set for the transmission of telegraphic
impulses and another set for the transmis-
sion of alarm impulses, although both sets
should never be simultaneously used. In
arranging the transmitting mechanism at
such a headquarters in accordance with this
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invention, but one set of contacts need be
provided, and controlling switch mechanism
should be so connected with such contacts
that when the switch mechanism is In one

- position, the contacts for effecting the ab-

normal current changes, such as reversals of
polarity, will be effective, but when the
switch mechanism is in another position such
contacts will be rendered ineffective. Pro-
vision may also be made whereby the trans-
mitting mechanism may be operated without
formulating any signaling mmpulses in the
circuit by providing a third position for the
switch mechanism and so connecting the
switch mechanism that when in this third
position the transmitting mechanism cannot
operatively alter the current flow 'in the
circuit. -

It is obvious that when operating condi-
tions permit, it is desirable that but one
set, of contacts sliould be employed for the
transmitting mechanism at headquarters,
and in accordance with this invention such
contacts may be actuated by a_suitable
‘manually or mechanically operated key, as-
sociated with switch mechanism such as just
described, it being evident that if but one key
is employed, a second operator cannot break

in on the same set of circuits from head-

-quarters for a telegraphic signal when such
key is in use for alarms, no matter how con-
fused he may become, although this could
easily take place if separate keys or trans-
mitting ‘mechanism- were provided.

Tn employing this invention where the
conditions of service are such that it is de-
sirable to provide a silencing switch for cer-
tain- alarming devices at the fire apparatus
houses, such as large bells, lichting switches,
-stable trips, engine starters, etc., so that such
devices may be included in a normally closed
circuit and still ‘be rendered unresponsive
to-alarm impulses, such alarming devices
should be so constructed and arranged as not
-to be responsive to ordinary makes and
breaks of their circuit, and suitable switches
and shunt circuits should be provided where-

by -said . devices may be shunted out or.

switched -out of the circuit.

JInasmuch as conditions may arise under
which all of the silencing switches on one
cireuit will be operated at or about the same
time (as for instance when none of the com-

panies served by a given circuit are due to:

respond- on a given alarm) it is-desirable

that a corresponding -vesistance be substi-

tuted for the alarming devices which are
switched out by means of these silencing
switches. : ' ,

In order to guard:against the silencing

each of. such . switches should be provided
with a:restoring spring so-that it will auto-
matically move to the position where it ren-

-ders the various alarming devices effective

1,274,367

except when manually held in its silencing -

position. v

Tn order to indicate the completion of an
alarm, so that the silencing switch need-
not be prematurely released, the combination
circuit should include the loud sounding
alarming devices, and the telegraphic receiv-
ing devices should not be controlled by the.
silencing switch, thus the attendant may de--
termine when the transmission of an alarm
on that circuit has been completed, so that
the switch may be held in its silencing po-
sition until the completion of the alarm, and
thereby save arousing the other occupants of
that fire apparatus house through miscalcu-
lating the time required. for transmitting
such alarm. :

In order that this invention may be better
understood, the application thereof to a
number of different types of signaling sys-
tems, is shown in the annexed drawings, but
this invention is not limited ‘to the applica-
tions shown, and it is evident that features
of this invention are suitable to be applied
to various types of signaling systems, either
separately or in combination with each other,
and this invention is not limited to:the par-
ticular construction, arrangement or design
of parts shown in said drawings and herein-
after described, as same are given merely:
for the clearer illustration of this invention,
and many changes, and the inclusion or omis-
sion of parts, may be made without depart-
ing from the spirit of this invention.

Tigure 1 diagrammatically indicates an
application of features of this invention to a
sienal system having one or more box eir-
cuits controlling an automatic repeater, and
primary and secondary alarm circuits.

- Fig. 2 diagramwmatically indicates another
method of applying features of this inven-
tion to a signal system similar to that shown
in Ifig. 1. ‘ ' .

Tig. 8 diagrammatically indicates an ap-
plication of features of this invention to a
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signal system having one or more box cir- -

cuits controlling an.automatic repeater, and
a combination alarm cireuit -controlled by
the repeater.” S

Tig. 4 diagrammatically indicates another
method of applying features of this inven-
tion to a signal system similar to that shown
in Fig. 8. : s

Tig. 5 is-a detail to be referred to. »

Referring to Fig. 1, equipment.adapted to-
be installed "at fire -alarm headquarters is.
shown -above - the - dotted - line A—A, and

-equipment adapted to’ be installed at a fire
apparatus: heuse.is shown below dotted line

A—A and to the left of dotted lirie B.

The box circuit 21 includes the alarm
boxes 22, 22, the current source 23-and a re-
peater magnet.24. :

In connection with the repeater magnet
24, transmitting mechanism, adapted-to-be:

115

120

130



10

15

20

25

30

40

45

50

60

65

1,274,367

located at fire alarm headquarters, is con-
ventionally indicated by the armature 25,
the arm 26 pivoted at 27 and carrying said
armature and the step by step detent Iedges
28, the detent arm 29, which is arranged to
so cotperate with said detent ledges that
said arm will be released whenever the arma-
ture 25 moves to retracted position and hav-
ing made a revolution will be stopped re-
gardless of whether the armature stands in
attracted or retracted position and will
thereafter only be released when the arma-
ture moves from attracted to rvetracted posi-
tion, the cylinder 30 moving with the detent
arm 29, the contact plate 31 carried by said
cylinder, and the contact fingers 82 and 33.
Plate 81 normally connects said contact
fingers but is withdrawn from connection
therewith during the rotation of the cylin-
der 30.

The contact fingers 32 and 33 control a
primary alarm cireuit 34 in which a suitable
current source 35 is provided.

Headquarters pole changing transmitting
mechanisim is generally indicated at 37 and
38, the transmitting mechanism 37 being
conventionally shown as mechanically oper-
able, and the transmitting mechanism 38
being conventionally shown as manually
operable, the mechanism 37 and” 88 being
suitably connected to the sccondary alarm
combination circuit 36 and to the main cur-
rent source 39 therefor.

The conventionally indicated telegraph
sounder 40, for the fire alarm headquarters,
is serially included in the secondary alarm
combination circuit 36.

Controlling switch mechanism is generally
indicated at 41 and 42, the switch mecha-
nism 41 being associated with and adapted
to control the operation of the transmitting
mechanism 37, and the switch meclianisin 42
being associated with and adapted to con-
trol the operation of the transmitting mech-
anism 38. ‘

The transmitting mechanism 87 com-
prises,—the movable contacts 43 and. 44
which are connected to the respective termi-
nals of the main current source 39, the nor-
mally closed contacts 45 and 46 which co-
operate with the movable contacts 43 and
44 respectively, the normally open contacts
47 and 48 which are adapted to codperate
with said movable contacts 43 and 44 re-
spectively for effecting abnormal current
changes in the secondary combination cir-
cuit 36, the insulating yoke 49 which con-
nects the movable contacts 43 and 44 for
simultaneous operation, and typical me-
chanical operating means 50 arranged to act
through the extension 51 to operate the mov-
able contacts 43 and 44,

The controlling .switch mechanism’ 41
comprises,—the arms 52 and 53, the in-
sulating yoke 54 which connects said arms

7

for simultancous moveinent, the contucts 55
and 56 for the arm 52, the contacts 57 and
68 for the arm 33, and suitable conductors
conneeling the arms 52 and 53 with the nor-
mally closed contacts 45 and 46 respectively,
the contacts 55 and 57 with the movable
contacts B3 wind 44 respectively, and the
contacts 56 and 58 with the contacts 48 and
47 respectively.

The relative construction and arrange-
ment ol the avns 52 and 53 and their co-
operling contacts 55, 56, 57 and 58 is such
that said avms may be moved to a position
in which they will not connect with any of
stich contacets,

The conneetion and arrangement of the
parts of the transmitting mechanism 38 and
controling switch mechanism 42 are the
same as that of corresponding parts of the
transmitting mechanism 37 and controlling
switch mechanism -H1, the manually operable
extension or button 517 being provided for
the convenient actuation of the movable con-
tacts 83 and b of said transmitting mech-
anism 88,

Ifire apparatus house alarming devices
are generally indicated by the group of
polarized alarming devices 60, consisting of
the lond sounding electromechanical gong
61 and the Highting switch 62; recording de-
viees consisting of the polarvized register 63
and the non-polarvized register 643 and a
comparatively noiseless alarming deviee con-
sisting of n direet acting tap bell 65,

Ifive apparatus house telegraphic deviees
are  dingrammatically  indicated by the
make and Dbreak transmitting deviee 66,
which is shown as a closed civeuit telegraph
key, and the make and break non-polarized
receiving device 87 which is conventionally
shown as a telegraph sounder.

Tnasmuceh as the electromechanical gong
6L, the lighting switeh 62, and the polarized
register 65 have a similar form ol magnet
structure, corvesponding pavts thereof arve
represented by like reference characters.

The clectromagnet section of each said
magnet  structure, diagrammatically indi-
cated at 68, comprises two magnet cores and
clectromagnet windings therefor which ave
serially included in the secondary alarm
combination civeuit 86, an armature 69 be-
ing arranged to bridge one set of the ad-
jacent ends ol said corves, the other set of
adjreent ends of said  cores being mag-
netically disconnected.

The permanent magnet scction of the said
magnet structure comprises the permanent
magnets 70 and the comparatively non-re-
tentive extensions, diagrammatically indi-
cated at 71, the permanent magnets being
so connected by means of said extensions
with the core ends of the electromagnet sec-
tion which are adjacent to the armature that
the like poles of all of said permanent mag-
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nets ave magnetically joined to the same
electromagnet core.

The windings of the alarming devices 61,
62 and 63 are so proportioned to the perma-
nent. magnet sections thereof that when the
current flow in the circuit 36 is in abnormal
direction, as when it has been reversed by
transmitting mechanisms 37 and 88, the asso-
ciated armatures 69 will be moved to at-
tracted position against the friction and re-
tractile ‘force to which their movement 1s

subjected, the direction of the magnetization.

of the clectromagnet cores being, in this
event, such as to produce consequent poles
in the vicinity of the armatures 69, and the
cores-employed in the electromagnet sections
68 should be comparatively retentive of
magnetism so that during interruptions in
the flow of current in said abnormal direc-
tion in said circuit 36 each armature 69 will

~ be retained in attracted position. The num-
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ber and size of the permanent magnets used
should be such that a current flow through
the electromagnet windings of the normal
intensity and direction will produce such
magnetization of the electromagnet cores in
geries with the magnetization of the perma-
nent magnet section that the magnet struc-
ture will have but two free poles, which will
be developed at the ends of the electromag-
net cores which are not-adjacent tothe arma-
ture, and, as the poles adjacent to the arma-
tures will be neutralized, said armatures 69
will be permitted to move to retracted posi-
tion.

The mechanisin controlled by the arma-
ture 69 of the electromechanical gong 61 is
typically indicated by the bell crank lever
79 upon one end of which the armature 69 is
mounted, the step by step escapement ledges
73 mounted upon the other end of said bell
crank lever, the bell 75, and the typical ham-
mer 74 whieh is suitably controlled by the
movement of said ledges and which may be
driven by -any suitable mechanism, (not
shown) to operate in a manner well under-
stood by those skilled in the art, so that,

" whenever the armature 69 moves to retracted
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position, the hammer 74 -will be permitted
to move into contact with the bell 75 and
thus sound said. bell.

The lighting switch 62 may consist of any
well known mechanism - adapted to control
suitable lighting devices as typically indi-

cated by the lamp 76. Such mechanism be- -

ing conventionally indicated by the station-
ary contact 77, the movable contact 78 adapt-
ed to codperate therewith to establish cur-
rent flow through the lamp 76, and the arm
79 having the hook 80 formed in one end
thereof and carrying the armature 69 at the
other end thereof, and so arranged that said
hook may normally support the movable con-
tact 78 out of engagement with the contact

77 and so. that said hook will be withdrawn

1,274,367

from the path of said contact 78 when the

“armature moves to attracted position.

The lighting switch 62 is illustrated for
the purpose of typifying the various trips
and other alarming devices utilized in va-
rious fire apparatus houses for lighting
lamps, releasing stable doors, starting the
engines of motor driven fire apparatus, etc.,
it being understood that the group of alarm-
ing devices indicated by the reference char-
acter 60 typifies those alarming devices
which might be termed, for want of a bet-
ter designation, “loud sounding alarming
devices” because they are of such a character
that their action will be manifested gen-
orally throughout the fire apparatus house
in which they are installed, as distinguished
from registers or recorders, small tap bells,
telegraph sounders, indicators, etc., whose
operation is only manifested to those in
close proximity to them. , :

The register 63 is provided with suitable
recording mechanism controlled or operated
by its armature 69 and having paper feed-

“ing mechanism for the tape 81, comprising

a.suitable train which is typically indicated
by the feed rollers 82 and 83, said paper
feeding train being so controlled by said re-
cording mechanism -as to be conditioned,
upon caclt stroke of an alarm, to continue
running for a time longer than the longest
interval between strokes of any alarm, as is
usual in registers employed for recording
fire alarms. The register is provided with
cireuit closing means comprising the con-
tacts 84 and 85 which are so arranged as to
be closed throughout substantially all of the
periods during which said train is condi-

art.

Disabling means for the telegraphic trans-
mitting device or key 66 is provided in the
form of a shunt current path controlled by
the contacts 84 and 85, and it is evident that
such shunt current path will be closed dur-
ing substantially all of the periods during
which the feeding train of the register 63 is
running. ' , -

The polarized magnetic structure of the
alarming devices 61, 62 and 63 is employed
for the purpose of rendering these devices
unresponsive to ordinary makes and brakes
of the combination circuit 86, such as those
produced by the operation of the telegraph
key 66, while rendering said alarming de-
vices Tesponsive to extraordinary current
changes, such as those which may be pro-
duced by the operation of the pole changing
transmitting mechanism 37 or 38.

The - register 64 is equipped with non-
polarized magnetic contrelling structure ar-
ranged to suitably control or operate record-
ing -mechanism in any usual or well known
manner, and “comprising = paper feeding
mechanism and contacts controlled thereby

tioned for running, as is well known in the .
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and responsive to the operation of the re-
cording mechanisim in a manner similar to
that described in connection with the reg-
ister 63, so as to similarly control a shant
current path around the telegraphic trans-
mitting key 66. The electromagnet wind-
ings of the register 64 are serially inclnded
in the primary alarm circuit 34.

The comparatively noiseless tap bell 65
is provided with suitable clectromagnet
windings which are serially included in the
primary alarm circuit 34 and arve adapted to
cause said bell to sound as a divect acting tap
bell in a well known manner, circuit contacts
being associated with the armature of said
bell whereby a shunt around the telegraphic
transmitting key 66 will be closed during all
periods when the armature of said bell is in
retracted position. :

The shunt contacts of the register 64 are
provided for the purpose of disabling the
telegraph key 66 upon the first stroke of any
alarm transmitted over the primary alarm
circuit 34 and to thereafter maintain said
key in disabled condition until after the
elapse of a time, during which no alarm
strokes have been transmitted over said eirv-
cuit 84, which is longer than the longest in-
terval between the strokes of any alarm.

The shunt contacts of the register 63 are
provided for the purpose of disabling the
telegraph key 66 upon the fivst stroke of any
alarm which is transmitted over the secc-
ondary alarm combination circuit 36 and to
thereafter maintain said key in disabled con-
dition until after the elapse of a time, dar-
ing which no alarm strokes have been (rans-
mitted over said circuit 36, which is longer
than the longest interval between the strokes
of any alarm.

The shunt contacts of the tap bell 65 are
provided for the purpose of disabling the
telegraph key 66 throughout all periods
dnring which the primary alarm ecirenit 34
stands interrapted.

The vesistance 90 is substantinlly equiva-
lent to the combined resistance of the loud
sounding alarming devices 61 and 62 and
is serially included in the circuit 86 in such
relation to said devices that the portion of
said cirenit including said tesistance may be
shunted without thereby shunting any other
devices, and said alarming devices are so
connected in said ¢ivcuit that the povtion of
saidl ecircuit including said devices may be
shunted without shunting said resistance.

The switch arm 86 and the contacts 87 and
88 are connected by suitable conductors with
such points in the cireuit 36 that, when said
arm touches the contact 87 the resistance 90
will be shunted, and, when said arm touches
the contact.88 the alarming devices 61 and
62 will be shunted.

A group of emergency keys is generally
indicated by the reference character 91, said

L=

keys being so connected and arranged that,
when operated, they will apply all or a suit-
able part of the loeal current source 92 to
either one or both of the alarming devices 61
and 62 in such polarity as to reverse the di-
rection of normal current flow therethrough,
diverting the normal current flow of said
civeuit 36 through said local current source.

The emergency key 93 is so connected and
arranged that, when operated, it will connect
the entireJocal current source 92 around the
portion of the civeuit 36 which serially in-
cludes the electromagnet windings of the
alarming devices 61 and 62 and the resist-
ance 90.

The emergency key 94 is so connected and
arranged that, when operated, it will con-
neet a suitable part of the local current
source 92 around the portion of the circuit
36 which includes the windings of the alarm-
ing device 61.

The emergency key 95 is so conneeted and
arranged that, when operated, it will conneet
a suitable part of the local current source
92 avound the portion of the cireunit 36 which
serially includes the windings of the alarm-
ing device 62 and the resistance 90.

Other fire apparatus houses 96, 96, 96 are
diagrammatically indicated as being serially
included in the duplicate alarm civeuits 84
and 36, and ave each assumed to be equipped
with such alarming and telegraphic devices
as the conditions of service thereat may re-
guire.

The operation of the fire alarm system
shown in Tig, 1 is as follows:

Under normal conditions the box eircuit
21, the primary alavm circuit 34, and the
secondary alarm combination cireuit 86 are
closed ; the direction of current flow in the
cireuit. 36 being such as will magnetize the
clectromagnet sections 68 of alarming de-
vices 61, 62 and 63 in series with their per-
manent magnet sections, so that their asso-
ciated armatures 69 will stand in retracted
position; the disabling shunt contacts of the
alarming devices 63, 64 and 65 stand open;
the mechanically movable parts shown are at
rest; and the normal current path through
the cireuit 36 is as followsy—from the upper
terminal of main current source 39, through
movable contact 43, normally closed contact
45 of the transmitting mechanism 37, corre-
sponding parts of transmitting mechanism
38, to upper terminal of vesistance 90, from
thence, owing to the comparatively low re-
sistance of the current path through the con-
tact 87 and arm 86 of the silencing switch,
substantially all of the current will puass
through said switch to and through the
lighting switch 62, clectromechanical gong
61, polarized register 63, telegraph key 66,
telegraph sounder 67, the alarming and tele-
graphic devices included in circuit 36 at the
fire apparatus houses 96, 96, 96, headquarters
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sounder 40, normally closed contact 46 and
movable contact 44 of transmitting mecha-
nism 88, corresponding contacts of transmit-
titig mechanism 87, to lower terminal of
main current source 39.

Tf now it is desired to transmit a tele-
graphic signal from any fire apparatus
house, the key 66 of such ‘house may be

suitably manipulated whereupon the sound-

ers 40 and 67 inciuded in circuit with the
key 66 so operated will act in- response
thereto.

Tf it is desired to manually transmit a
telegraphic 'signal from headquarters, the

controlling switch mechanism 42 should be:

positioned as shown, so that the switch arms
52 and 53 of sald mechanism will not con-
nect with either of ‘their contaets, and the
transimitting mechanisn 38 should ‘be suit-
ably operated. - The-operation of said trans-
mitting mechanism will cause the eircuit 36
to be broken each time its movable contacts
43 and 44 are depressed and to be closed
whenever gaid contscts are raised so-as to
connect with the normally closed contacts
45 and’ 46. o

As the polarized alarming devices 61, 62
and 63 are unresponsive to ordinary muales
and breaks of the ciicuit 36, such as are
produced by the operation of the key 66 or
by the operation of the transmitting mecha-
nism 38 when its controlling switch 42 is

in the position shown, none of said alarm-

ing devices will respond to such telegraphic
signals. ‘ _

1f it is desived to transmit a telegraphic
signal by the use of the mechanical -operat-
ing' means 50, the controlling switch meeha-
nism 41 should be so adjusted that its arms

52 and 58 will not connect with either of

their contacts, whereupon the mechanical
operating means 50 may act through the
extension 51 to swing the movable contacts
43 and 44 so as to alternately open and
close the circuit 36 and thus cause response
of the telegraph sounders 40 and 67 without
causing response of any of the alarming de-
vices, such-as 61, 62 or 63.

When either controlling switch mecha-
nism 41 or 42 is so positioned that its arms
52 and ‘53 do not connect with eittier of
their associated contacts, no operative cur-
rent change in the cireuit 36 will result from
the movable contacts 43 and 44 of the asso-
ciated ~transmitting mechanism touching
their respective contacts 47 and 43, as the
conductors leading from said contacts 47
and' 48 stand open at their controlling
switch contacts 58 and 56 respectively.

If an alarm is transmitted from one of
the boxes 22, :the operation of said box will
cause the wsual current changes in box cir-
cuit 21, so as to cause the primary- circuit
34 to be alternately interrupted and closed
at the icontaet fingsrs 32 -and 83 in.accord-

1,274,367

ance with practice well known to -those
skilled in this art. Such alarm will there-
upon be sounded in a comparatively noise-
less manner by the tap bell 65 and recorded
by the register 64, which are responsive to
said primary circuit 34, and will be suit-
ably manifested at the other fire apparatus
houses 96, 96, 96.

Upon the first stroke ofan alarm so trans-

mitted, the paper feeding train associated
with the register 64 will be conditioned to
run, thereby causing the circuit closing con-
tacts 84 and 85 of said register to close a
shunt path around the telegraph key 66,
and upon -each stroke -of said alarm said
train will ‘be conditioned to-hold said con-
tacts closed for a time, measured by the
running of said train, longer than the long-
est interval between strokes of any alarm,
so that throughout the transmission of ‘such
alarm over the circuit 84, and for a time
thereafter longer than the longest interval
between strokes of any alarm, the telegraph
key 66 will be shunted by the closure of the
contacts 84 and 85 of the register:64.
During' the transmission of such alarm
over circuit 84, or immediately after-the
completion thereof, such alarm should be re-
peated over the secondary alarm circuit 36,
in accordance with practice which is well

understood by those skilled in this art, and

to that end controlling switch mechanism 41
may be set to the position shown, so_ that
its arms 52 and 58 will ‘connect with ‘its
contacts 56 and 58 respectively, and: its me-
chanical operating means 50 may thereupon
act in any suitable and well known manner,
through the extension 51, to swing the mov-
able contacts 48 and 44 between their asso-
ciated contacts 45, 46, 47 and 48.

When the controlling switch mechanism
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41 s ‘thus positioned, the normally open

contact 47, which is associated with mov-

able contact 43, is connected through its
contact 58 and arm 58 with the normally
closed contact 46 associated with- movable
contact 44, and the normally open contact
48, which is associated with said movable
contact 44, is connected ‘through its contact
56 and arm 52 with the normally closed
contact 45 associated -with movable contact
43, thereby rendering said contacts 47 and
48 effective for reversing the polarity of the
current flow in the circuit 36 upon each
operation of the movable contacts 48 and
44 of the transmitting mechanism 37.
Assuming adherence to the custom of
awaiting the transmission over a primary
cireuit of at least one ortwo rounds of such
an alarm before initiating the transmission
thereof over a secondary circuit, it is evi-
dent that an attendant whose attention s
attracted by the operation of the compara-
tively noiseless tap bell 65, would"be en-
abled to determine, fromithe-dlarm sounded
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by said bell and recorded by the register
64, whether or not his company should re-
spond thereto, and would have ample tine
to move the arm 86 of the silencing switch
from contact 87 to contact 88 before the
initiation of the transmission of such alarm
over circuit 36.

If the switch arm 86 is so moved from
its contact 87 to its contact 88, and is there-
after held in such position throughout the
transmission of such alarm over the cireuit
36, the loud sounding alarming devices 61
and 62 will not respond to such alarm but
the sounder 67 and register 63 will respond
thereto, although neither of which would
by its action manifest said alarm generally
thronghout the fire apparatus house in
which they are installed.

After the alarm has been thus manifested
for the required or usual number of rounds,
the attendant will know that the transmis-
sion thereof on the cireuit 36 has been com-
pleted, and that he can therefore release the
arm 86 of his silencing switch without risk
of releasing it before the completion of the
transmission of such alarm.

If the silencing switch is not operated
during the transmission of such alarm, upon
the first reversal of the current flow in cir-
cuit 36 icident to the transmission of such
alarm, the hook 80 of lighting switch 62
will be withdrawn from the path of the
movable contact 78, which will thereupon
act to canse the lamps (dingrammatically
indicated by lamp 76) to be lighted and
remain burning until such movable contact
is manually restored, thus visibly maniflest-
ing thronghout the fire apparatus house in
which saic lamps ave installed that analarm
is being received, and upon reversal from
abnormal to normal direction of the current
flow in said cireuit 36, incident to the Lrang-
mission of such alarm therein, the hammer
Tk of the clectromechanical gong 61 will he
released and will strike the gong 75, thus
audibly manifesting such alarm throughout
its fire apparatus house.

Upon the first stroke of an alarm so trans-
mitted over the cireuit 36, the paper feed-
ing train associated with the register 63
will be conditioned to run, thereby caus-
ing the circuit closing contacts 84 and 85
of said register to close a shunt path avound
the telegraph key 66, and upon each stroke
of said alarm sa1d train will be conditioned
to hold said contacts closed for a time,
measured by the running of said train,
longer than the longest interval between
strokes of any alarwy, so that throughout
the transmission of such alarm over the cir-
cuit 36, the telegraph key 66 will be shunted
by the closure of the contacts 84 and S5 of
the register 63.

If the current flow in the primary alarm
circuit 84 should be indefinitely interrupted,

1L

as by a broken wire, the contacts of tap bell
65 will close the shunt around the telegraph
key 66 throughout the time that said eir-
cuit: 34 stands open, and will thus prevent
the secondary civcuit 36 from being inter-
rupted or disabled through the opening of
said key, so that alarms sent out, either
through the mechanically operable pole
changing transmitting mechanism 37 or the
manually operable pole changing transmit-
ting mechanism 38, will be received without
interruption or mutilation on account, of
any attempt to utilize the key 66 at or about
the time of the transmission of such alarm.

From the foregoing it is evident that the
shunt current paths provided around the
telegraph key 36, and forming a disabling
means therefor, will be closed throughont
and for a predetermined time following the
transmission of alarms, and thronghont pe-
riods when the primary civeuit 34 stands
open.

Should o telephone or verbal alarm be
received ab the fire apparatus house where
the group 91 of emergeney keys is lToealed,
the firemen at such house may be notified
of such alarm by pressing the emergency
key 98 one or more tlmes, thereby caustng
the Tighting switeh 62 {o act to light the
Iamps controlled thereby, and causing the
clectromechanical gong 61 to sound.

In the event of such a telephone or verbal
alarm being received during the daytime,
the emergency key 94 may be employed to
sause the electromechanical gong 61 to sound
without operating the lighting switch 62,
and the emergency key 95 may be similarly
employed for causing the operation of the
lighting switch 62 without causing the op-
eration of the electromechanical gong 61.

When any of the cmergency keys ave thus
operated, the current flow in the secondary
alarm combination eireuit 36 will only he
operalively altered through the portion of
stieh cireuit to which the terminaly of the
keys so operaled are connected, althongh
the current flow through the rest of the
civeuit will be somewhat inercased beeause
of the connection of the loeal current source
92 to said cirenit in parallel with one or
more alarming devices in such polavity as
to cobperale with the main current source
59 and thereby, in effeet, more than cancel
from said cireuit the resistance of the de-
vices so shunted.

In Figs. 2 and 3 equipment adapted to be
installed at fire alarm headguarters is shown
above the dotted Tine C—C, and equipment,
adapted to be installed at five apparatus
houses is shown helow said line.

Fig. 2 illustrates how featnres of this in-
vention may be advantageously employed
in a system having a combination circuit
employing marginal current alarming de-
vices instead of polarized alarming devices,

70

75

80

90

95

100

110

120

130



[

10

20

25

30

[5>]
=13

40

50

55

60

and employing transmitting mechanism ar-
ranged to cause simultaneous response of
the alarming devices on each of two classes
of duplicate alarm circuits, but otherwise
similar to the alarm system shown in Fig. 1.

The combination circuit 236 includes main
current source 239, suitable contacts of
transmitting mechanism 237 and control-
ling switch 241, and telegraph sounder 240
which are adapted to be located at fire alarm
headquarters. '

The alarm circuit 284 of the other class,
includes current source 235 and is suitably
connected to contacts of transmitting mecha-
nism 237 and controlling switch 241,

The mechanism generally indicated at 237
is intended to typify any suitably operated
transmitting mechanism, whether adapted
for manual or mechanical operation  and
comprising, for example, a double pole tele-
graph key, or forming part of a mechanism
such as a manual transmitter or automatic
repeater. »

The transmitting mechanism 237 com-
prises the movable contact 243 and its codp-
erating normally closed contact 245 which
are serially included in the circuit 234, the
movable contact 244 and its coperating nor-
mally closed contact 246 which are serially
included in the combination circuit 236, the
normally open contact 248 adapted to co-
operate with the movable contact 244 for ef-
fecting abnormal current changes in the
combination circuit 286, the insulating yoke
949 which connects the movable contacts
943 and 244 for simultaneous operation, and
a typical operating extension or button 251.

The controlling switch mechanism 241
comprises the arms 252, 253 and 259, the in-
sulating yoke 254 which connects said arms
for simultaneous movement, the contacts 255
and 255 for the arm 252, the contact 297
for the arm 253, the contact 257 for the arm
259, and suitably conductors connecting the
arm 252 with the normally closed contact
245, the arm 259 with the normally closed
contact 246, the contacts 255 and 2557 with
the movable contact 243, the contact 297
with the normally open contact 248, and the
contact 257 with the movable contact 244.

The ielative construction and arrange-
ment of the arms 252, 253, and 259 and their
codperating contacts 255 and 255,297, and
957 is such that said arms may be moved to
a position in which the arms 252 will not
connect with either of its codperating con-
tacts 255 or 255, the arm 258 will connect
with its codperating contact 297, and the
arm 259 will not connect with its codperating
contact 257; and that said arms may be
moved to another position in which the arm
952 will connect with its codperating con-
tact 2557, but the arms 253 and 259 will not
connect with their codperating contacts;

1,274,367

and that said arms may be moved to a third
position in which the arm 252 will connect
with its contact 255 and the arm 259 will
connect with its contact 257, but the arm
253 will not connect with its contact 297
The resistance 298 is serially included in
the combination circuit 236, one terminal of
said resistance being connected to the switch
arm 258 and the other terminal of said resist-
ance being connected to the switch arm 259.
The resistance 298 is such that, when ei-
fectively included in the combination circuit
236, 1t will so reduce the current flow in said
civewdt as to enable telegraphic signals to be
transmitted over said circuit without caus-

“ing the operation of marginal current alaim-

ing devices which may be included therein
and which would be responsive to the cur-
rent which would flow through said circuit
were such resistance not so included therein.

Fire apparatus house alarming devices are
generally indicated by the marginal current
loud sounding gong 261, the marginal cur-
rent register 263, the register 264, and the
direct acting tap bell 265.

Fire apparatus house telegraphic devices
ave diagrammatically indicated by the make
and break transmitting device 266, which
is shown as a closed circuit telegraph key,
and the make and break non-marginal re-
celving device 267, which is conventionally
shown at a telegraph sounder. :

The marginal current alarming devices
261 and 263 are so constructed and arranged
that they will act in response to makes and
breaks of the circuit 236 when the resistance
298 is shunted out of said circuit and so that
they will be unresponsive to makes and
breaks in said circuit when the current path
through said circuit includes said resistance.

The telegraph key 266 and the electro-
magnet windings of the gong 261, register
963 and sounder 267 are serially connected
in the combination circuit 236, and the wind-
ings of the register 264 and tap bell 265 are
serially included in the civeuit 234.

The register 264 is equipped with mag-
netic controlling structure which is arranged
to suitably control or operate recording
mechanism in any usual or well known man-
ner, and comprises paper feeding mecha-
msm and contacts 284 and 285 controlled
thereby and responsive to the operation of
such recording mechanism in a manner simi-
lar to that described in connection with the
register 63 shown in Fig. 1; so as to simi-
larly control a shunt current path around
the telegraphic transmitting key 266.

The tap bell 265 is provided with suitable
electromagnet structure which is adapted to
cause said bell to sound as a direct acting
tap bell in a well known manner, circuit con-
tacts being associated with the armature of
said bell whereby a shint around the tele-
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graphic transmitting key 266 will be closed
during all periods when the armature of said
bell is in retracted position.

The shunt contacts of the register 264
are provided for the purpose of (hs.tl)lmn
the telegraph key 266 upon the first stroke
of any alarm transmitted over circuit 234
and to thereafter maintain said key in dis-
abled condition until after the elapse of a
time, during which no alarm stwkus have
been transmitted over said cireuit 2 34, which
is longer than the longest inter ml belween
the strokes of any alarm.

The shunt contacts of the tap bell 265
are provided for the purpose of disabling
the telegraph key 266 thronghout all pe-
riods during which the civeuit 934 stands
Jnterruptcd.

The emergency key 294 is so connected

and arranged that, when operated, it will
connect the local current source 292 around

the portion of the circuit 236 which includes
the winding of the alarming device 261, said
key being so connected and arranged that,
when said local current source is so con-
nected to said ecircuit, the guucnt flow
through the windings of the gong 261 will
be oper‘ttlvely increased substantially as
when the circuit 236 is closed while the ve-
sistance 298 is shunted.

Other fire apparatus houses 296, 296 are
diagrammatically indicated as being serially
included in the duplicate alarm circuits 234
and 236, and each is assumed to be
equipped with such alarming and tele-
graphic devices as the conditions of serv-
1ce thereat may require.

The operation of the fire alarm system
shown in Fig. 2 is as follows:

Under normal conditions the alarm cir-
cuits 234 and 236 are closed, the strength of
the current ﬂow in combination cireit 236
being suclr that the magnetic struc tmos of
the marginal current alalmmo devices 261
and 263 are insufficiently’ 11m0not1/0(l to

:ause said devices to respond to makes or
breaks in the current flow in said cireuit,
the disabling shunt contacts of the alar mlng
devices 264 and 265 stand open, the mechani-
cally movable parts shown are at rest, and
the normal currvent path through the com-
bination cireuit 236 is as follows,—from the
right hand terminal of current source 239,
through movable contact 244, nornul]y
closed contact 246, resistance 298, headquar-
ters sounder 240, alarming and telegraphic
devices included in circuit 236 at one of the
fire apparatus houses 25)(‘), sounder 267, key
266, register 263, gong 261, the alavrming
and leleomphm devices included in cireuit

236 at the other of the fire apparatus houses
296, to the left hand terminal of current
source 239.

If now the key 266 is operated for the

13

transmission of a telegraphic signal, the
sounders 240 and 267 will act in response
thereto, but the alarming devices 261 and

65

263 will not act In response thereto as the

current {low through the civenit 236 ig in-
sulticient to cause responsive action of said
alarming devices on account of the presence
of resistance 298 therein,

It it is desired to transmit a telegraphic
signal from headquarters, the controlling
switch mechanism 241 slmul(l be so posi-
tioned that the arm 252 will connect with
its contact 255" but the arms 253 and 259
will not conneet with their codperating con-
tacts, whereupon the movement of the con-
tact 243 incident to the operation of the
transmitting mechanism 237 Wlll not opera-
tively alter the current flow in cirveuit 234
as the contacts 243 and 245 of saild trans-
mil Lmo nechanism \\'111 I)O shunted through
arm 252 and contact 2557, but the movement
of (110 (:()ntn(-t 244 will (,(mse 1110111‘11(, males
and breaks in the circuit 236, said circuit
being broken whenever smd contact 244 is
moved aw ay trom normally closed contact
246 and closed whenever said contacts come
together, but the engagement of contact 244
with the norm: Uly open contact 248 will not
operatively affect the cirenit 236 as the con-

ductor connecting contact 248 will be dead
ended at contact 297 of the controlling
gwitch 241.

It will thus be seen that when the control-
ling switch 241 is in the position where its
arm 252 rests upon its contact 2557, the oper-
ation of transmitting mechanism 237 will
not cause responsive action of the alarming
devices in cireuits 234 and 236 but will cause
responsive action of the telegraph sounders
i cireuit 236.

If the controlling switch 241 is so posi-
tioned that its arvm 2)‘) rests upon its
cobperating contact 255, the circuits 284
and 236 will not be opu allvely affected by
the actuation of the transmitting mechanism
937 as the contacts 243 and 245 and the con-
tacts 244 and 246 of said transmitting mech-
anism will be shunted through contact 255
and arm 252 and through contact 257 and

arm 259 respectively of said controlling
switch, and the conductor connecting con-

tact 248 will be dead ended at contact 297.
Under normal conditions the controlling
switch 241 may be positioned as shown in
the drawing, so that the arms 252 and 259
do not touch lhcn cooper: ating contacts when
the arm 253 1s resting upon ts contact 297.
If the Imnsnn{tmg mechanism 237 is ac-
tuated while the controlling gwiteh 241 ‘is
positioned as just deseribed, upon each de-
1)1'essi(m of the movable contacts 243 and
, the civeuit 234 will be interrupted and

thu current path of circuit 236 will be shunt-
ed around resistance 298 through switch arm
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258, contact 297 and normally open con-
tact 248. ‘
Upon each such extraordinary energiza-

- tion of circuit 286, the marginal current
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alarming devices 261 and 263 will be effec-
tively energized and a stroke of the alarm
will be sounded by the gong 261 and record-
ed by the register 268. Upon each break in
the circuit 234 the alarming devices 264 and
965 will act, the former to record and the
latter to sound a stroke of said alarm.

Upon the first stroke of an alarm so trans-
mitted, the paper feeding train associated
with the register 264 will be conditioned to
run, thereby causing the circuit closing con-
tacts 284 and 285 of said register to. close
a shunt path around the telegraph key 266,
and upon each stroke of said alarm, said
train’ will be conditioned to hold said con-
tacts closed for a time, measured by the run-
ning of said train, longer than the longest
interval between strokes of any alarm, so
that, throughout the transmission of such
alarm over circuits 234 and 236, the tele-
graph key 266 will be shunted by the closure
of the contacts 984 and 285 of said regis-
ter 264. , ,

If the current flow in the alarm eircuit 234
should be indefinitely interrupted, as by a
broken wire, the contacts of tap bell 265 will
close the shunt around the telegraph key 266
throughout the time that said circult 234
stands open, and will thus prevent the com-
bination cirenit 236 from being interrupted
or disabled through the opening of said key
while the circuit 234 stands open.

Tn the event of a telephone or verbal
alarm being received, the emergency key 294
may be employed, to cause the gong 261 to
sound, by so connecting the local current
source 292 to the terminals of said gong as
to cause -an extraordinary current flow
thérethrough.

“Whenever the emergency key 294 is thus
depressed it will cause the current flow
through the combination circuit 236 to be
slightly decreased on account of the in-
creased fall of potential across the ter-
minals of the gong 261 due to the added cur-
rent flow therethrough but such decrease in
the current flow in the. cireuit 236 will be in-
sufficient to cause operative response of any
of the alarming or telegraphic devices in-
cluded therein. : :

" Fig. 3 shows an application.of certain fea-
tures of tliis invention to-a combination cir-
cuit, like that shown in the Kirnan patent
hereinbefore referred to. .
~ The box circuit 321 includes alarm boxes
3292, 892, current source 323, -and repeater

In conhection. with the repeater magnet

© 894, pole changing transmitting mechanism;

85

adapted to be located-at fire alarm head-
quarters, is conventionally indicated by. the
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armature 325, the arm 826 pivoted at 827
and carrying said armature and the step by
step detent ledges 328, the detent arm 329
which is arranged to so codperate with said
detent ledges that said arm will be released
whenever the armature 325 moves to retract-
ed position and having made a revolution
will be stopped regardless of whether said
armature stands in attracted or retracted
position and will thereafter only be re-
leased when the armature moves from at-
tracted to retracted position, the- cylinder
330 moving with the detent arm 329, the con-
tact fingers 332 and 333, the contact plate 331
so carried- by said cylinder as to normally
stand out of contact with said contact fingers
but to connect said fingers. during a suitable

70
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80

part of the rotation of the cylinder 330, the -

pole changing mechanism 337, and mechani-
cal operating means such as is usual in fire
alarm repeaters and well understood by
those skilled in this art, typically indicated
by the time train 850, and comprising means
adapted to cause or permit the movement
of the pole changing mechanism 337 to ab-
normal position upon the first stroke of an
alarm responded to by the cylinder 330 and
only restoring said mechanism 387 to nor-
mal position after a time longer than the
longest interval between strokes of any
alarm. : ’

. The circuit 836 includes current source 339
and has connected therein the contact fingers
832 and 333 so that said circuit may be made

‘and broken by the cobperation of the plate
881 with said fingers, the pole changing -

mechanism 837 being so connected in said
circuit that, when operated, it will. reverse
the direction of current flow therethrough.
The conventionally indicated telegraph
sounder 340 and key 338 are connected by
suitable conductors in series with each other
and between the normally closed contact 346
and the contact finger 332, and the contact
finger 833 is connected to the normally open
contact 347, so that, when the pole chang-
ing mechanism 837 is in normal condition,

‘said sounder and key are included in the cur-

rent path of circuit 836, and so that, when
said pole changing mechanism is in abnor-
mal condition, the contact fingers 332 and
383 will be substituted in said current path
for said sounder and key. -

Tire apparatus house alarming devices
are indicated by the polarized register 363

‘and the polarized tap bell 365, fire appara-

tus house telegraphic devices being indi-
cated by the non-polarized make and break
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telegraphic receiving device diagrammati- -

cally represented by the sounder 367 and a-
make and break telegraphic transmitting de-

vice diagrammatically indicated by- the key -
Tnasmuch as the register 363 and the tap
bell 865 have similarly formed magnet struc-
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ture, corresponding parts thercol are repre-
sented by like reference characters.

The magnet structures cmbodied in the
register 363 and tap bell 865 are similar Lo
those provided in the gong 61, lighting
switch 62, and register 63, as described in
connection with Tig. 1, except that the num-
ber and size of the permanent magnets used
should be such that, when the intended
strength of current is flowing through the
electromagnet windings in abnormal divec-
tion (as when it has been veversed by the
mechanism 837), the magnetismn of the clec-
tromagnet structure will execed that which
may readily pass through the permanent
magnets 370 to an extent suflicicnt to de-
velop consequent poles adjacent to the arma-
ture 869, so that said armatuove may thereby
be moved to or retained in attracted posi-
tion, so that upon interruption of the cur-
rent flow through such windings the residual
or permanent magnetism in the cores of the
electromagnet sections 368 will act in sceries
with the magnetization of the permanent
magnets 370 so that the magnet structure
will have but two free poles, which will be
developed at the ends of the electromagnet
cores which are not adjacent to the arma-
ture, and as the poles adjacent to the arma-
tures will then be neutralized, said armature
369 will be permitted to move to retracted
position,

The polarized register 363 is cquipped
with magnetic controlled structure, which
is arranged to suitably control or operate
recording mechanism in any usual or well
known manner, and comprises paper feel-
ing mechanism and contacts 384 and 385
controlled thereby and rvesponsive to the
operation of such recording mechanism in
a manner similar to that described in con-
nection with the register 63 shown in Trig. 1,
so as to similarly control a shunt current
path avound telegraph key 366 and tele-

5 graph sounder 867,

As the tap bell 365 is responsive to all
alarms fransmitted over civeuit 356, no nse-
ful parpose would be served by having the
sounder 367 also responsive to such alarms,
and inasmuch as the entire intensity of the
current flow employed for magnetizing the
magnet structures of the alarming devices
363 and 365 as already described, need not
be employed for telegraphic signals, it is
advantageous to somewhat increasge the in-
tensity of the line, cwrrent flow during
alarms and to decrease it at other times, and
the telegraph sounder 367 is therefore in-
cluded in the shunt controlled by the con-
tacts 384 and 385, and the sounder 840 is
included in the current path which is nor-
mally closed through contact 346 hnt is
shunted by contact 347 during alarms, so
that said sounders are included in the ejr-
cuit 336 when the pole changing mechanisin

1

537 1s in normal position and the shunt con-
trolled by the contacts 384 and 385 is open,
but the resistance of said sounders is ex-
cluded from the cireuit 336 during the trans-
nitssion of alarms.

The operation of the devices shown in Ifig.
3 18 as follows:

Under normal conditions the box cireuit
321 and the combination circuit 336 ave
closed, the direction of current flow in the
circuit 836 being such as will magnetize
the electromagnet seetions 368 of the alarm-
ing devices 863 and 365 in parallel with
their permanent magnet scetions, so that
their associated armatures 369 will stand in
altfracted position, and in the event of the
interruption of such current flow will be
retained in attracted position as already de-
seribed; the disabling shunt contacts of the
alarming device 363 stand open; and the
mechanically movable parts shown are at
rest.

The transmission of telegraphic signals
may be accomplished as already deseribed
i connection with Figs, 1 and 2, and the
polavized alarming deviees 363 and 365 will
not respond to the breaks in the circuit 336
incident to the transmission of such tele-
graphic messages for the reasons hereinbe-
fore explained.

If an alarm is transmitted from one of
the boxes 822, the operation of said hox will
cause the usual current changes in hox civ-
cuit 321, so as to cause the cylinder 83
to be alternately released and stopped jn
accordance with practice well understood }‘)_y
those skilled in this art. Upon the frst
release of the evlinder 330, the plate 33
will conneet the fingers 332 333 and ihe
mechanically operating means 350 will act
through the pole changing mechanisn

B
to reverse the divection of the current flow
in the combination civeuit 336 and said cir-
cuit 336 will thereafter be interrupted hy
the withdrawal of the plate 331 from fingers
232 and 833,

Upon the reversal of the current flow
through the cirveuit 336, the clectromagnet
sections of the magnet structures of the po-
lavized alarming deviees 363 and 365 will
bhe magnetized in series with the permanent
magnet sections of said structures, the in-
tensity of sich magnetization so exceeding
that which may readily pass through said
permanent. magnets that the armatures 369
will bhe retained in atteacted position, bhut
as sonn as the circuit 336 is hroken, hy the
withdrawal of the plate 331 from engnoe-
ment with the fingers 332 and 333, the mag-
netization of said clectromagnet sections will
be decreased to the intensity maintained hy
the vesidual magnetism of the comparatively
retentive cores thercof, which intensity will
not exceed that which may readily PHEY
through said permanent magnets, and there-
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fore the. consequent poles adjacent to the

armatures 369 will be neutralized and said
armatures will move to retracted position,

thereby causing the bell 865 to sound and

the recording mechanism of the register 363
to act, to record the first stroke of the alarm
and to start the paper feeding train running
and thereby close the shunt around the key
366 and sounder 367 at the contacts 384 and
Tt will be noted that, upon the initial ac-
tion of the pole changing mechanism 337,
the current path established thereby for the
circuit 336 excludes the sounder 340, and as
the sounder 867 is shunted by the action of
the contacts 884 and 885, the intensity of the
current flow in said. cirenit 836 will be ma-
terially increased during succeeding closures
of such alarm, so that the excess magnetiza~
tion of the electromagnet sections of the
anomalous magnet structures of the alarm-
ing devices 863 and 365 will be amply suili-
cient to move the armatures 369 against the
friction and retractile force to which their
movement is subjected. - : ‘

After the elapse of a time, following the

Tast stroke of an alarm, which is longer than

the longest interval between strokes of any
alarm, the contacts 384 and 385 will-be sep-
arated, thereby breaking the shunt around
the key 366 and the sounder 367, and the me-
chanical operating means 350 will act to
close the circuit 336 and to restore the cur-
rent flow therethrough .to normal direction
and through its normal path including the
key 338 and the sounder 340, and the arma-
tures 869 of the alarming devices 363 and
365 will thereupon be moved to attracted
position. ' ” o )
Fig. 4 shows an application of certain fea-
tures of this invention to the substation or
fire house ¢quipment whereby an alarming
device and a telegraph sounder may be so
connected and arranged that an ordinary
alarming device, without either marginal
current or polarized magnetic structure, may
be employed and said alarming device will
respond only to alarms and the telegraph
sounder will respond only to telegraphic sig-
nals. - N _ o
The register 463 may be provided with
magnet structure similar to that deseribed-in
connection with polarized register 63 shown
in Fig. 1 or polarized register 363 shown in
" Tn addition to shunt controlling contacts
484 and 485 codperating with the paper
feeding train of the register 463 there is
provided a contact 485" with which the con-
tact 484 is adapted to normally connect, the
control of said contacts being such- that,
when the paper feeding train is at rest, the
contacts 484 and 485”7 will be connected but
the contact 485 will be separated: therefrom,

and, while the paper feeding train of said -

¢onnection with Figi 1.
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register is conditioned for yunning, the con-
tacts 484 and 485 wwill be connected and the
contact 485 will be disconnected therefrom.

A terminal of the telegraph sounder 467
and a terminal of the direct acting non-
polarized tap bell 465 are connected to each
other and to contact 484, the remaining ter-
minal of said sounder being connected
through its associated telegraph key 466, to

the contact 485 and to the combination cir-.

cuit 436, and the remainging terminal of the
alarming device 465 being connected to the
contact 485’ and through the windings of the
register 463 with a terminal of the combina-
tion circuit 436. S

The tap bell 465 typically indicates an

alarming devicewhich can either be compara-
tively noiseless like the tap bell 65 shown in
Tig. 1, a loud sounding gong similar. to the

clectromechanical gong 61 shown in. IFig. 1,
or the loud sounding gong 261 shown in Fig. -

9, except that the alarming device 465 does
ot require either polarized or marginal cur-
rent magneti¢ structure. c

Ordinary makes and Dbreaks in the cir-

cnit 486 may be produced by means of the
key 466 when the contact 484 is in normal

position and stuch makes and breaks will
cause responsive action of . the: telegraph
sounder 467. . ae BRI

Abnormal current changes in the circuit:436
will cause responsive action of the vegister
463 whereby the contact-4384 yill be moved
away from the contact 485’ and against the
contact 485, thereby.rendering the alarming
device 465 responsive to such abnormal cur-

rent, changes and the sounder 467 unre-
sponisive thereto, and as said sounder and

bell may be of approximately the same. re-

sistance, it is evident that the substitution 1

of one for the other may be niade without
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materially altering the resistance of the cir- -

cuit 436. : -

Fig. 5 shows means for controlling the
shunt around telegraphic devices such as
that described in connection with contacts
84 and 85 shown in Fig. 1, whereby said con-

tacts will be automatically closed at the

commencement of an alarm but will not be
automatically. opened, thus disabling the
telegraphic - transmitting devices from the

A10.

1156

commiencement of an alarm wuntil such con- .

tacts are manually restored to normal con-
dition. ‘ S
The arrangement typically indicated by

120

F ig. 5 will be found useful in applying this

invention to alarming devices-which lack a
time train suitable for operating  contacts

such as the contacts 84 and 85 described in

The tap bell 565 is shown in Fig. & as
having an armature 569 which typifies the
controlling armature of all of the alarming
devices hereinbefore described, and is in-
tended to, show such armature in its normal
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position whether such position be its at-
tracted position or its retracted position,
sald armature 569 .being provided with a
ledge 599 which is adapted to support an
end of the movable contact 584 and hold
same out of engagement with the stationary
contact 585 so that whenever the armature
569 moves to abnormal position or to the
position which it assumes only when sub-
Jected to extraordinary current flow in its
cirenit (if it is included in the combina-
tiou circuit) or to a break in its civenit (if
it is included in a civenit of a class other
than a combination circuit), contact 584 is
permitted to engage contact 585. Said con-
tacts 584 and 585 are suitably connected
with a shunt around a telegraphic device
or devices so that whenever said armature
moves to its abnormal position said de-
vices will be shunted and said shunt will
continue regardless of the subsequent move-
ment of the armature 569 uutil the contact
581 1s manually vestored to its normal posi-
tion,

The rovel polarized magnet structure
shown in the accompanying drawings and
hereinbefore described does not form pavt
of this invention but forms the subject mat-
ter of Letters Patent 1,176,421 and 1,176,422,
dated March 21, 1916, and is therefore not
hervein claimed, but what T elaim and de-
sire to sceure Dy Letters Patent of the
United States is:

1. In a sigual system :—make and break
telegraphic transmitting and receiving de-
vices, alarming devices so constructed as to
be  rvesponsive to extraordinary current
changes but not to be responsive to ordi-
nary malkes and breaks, one of said alarm-
ing devices comprising recording mechanism
having a paper feeding train adapted to be
conditioned upon.cach stroke of an alarm
to run for a time longer than the longest in-
terval between strokes of any alarm, trans-
mitting mechanism adapted fo cause respon-
sive operation of said alarming devices, and
disabling mechanisimn for one of said tele-
graphic transmitting devices suitably con-
trolled by the runuing of said train.

2. In a ‘sigual system:—make and break
telegraphic transmitting devices, non-polar-
ized telegraphic receiving devices, pole-
changing transmitting mechanism, polarized
alarming devices respousive to the operation
of said pole-changing mechanisin, one of said
alarming  devices comprising recording
mechanism having a paper feeding train
adapted to be conditioned upon each stroke
af an alarm to run for a time longer than
the longest interval between strokes of any
alarm, and disabling mechanism for one of
said telegraphic transmitting devices suit-
ably controlled by the running of said train,

3. In = signal system:—make and break
telegraphic transmitting and receiving de-

vices, alarming devices so constructed as to
be responsive to extraordinary current
changes hut not to be responsive to ordi-
uary malkes and breaks, one of said alarming
devices comprising recording mechanism
having a paper feeding train adapted to be
conditioned upon each stroke of an alarm
to run for a time longer than the longest in-
terval between strokes of any alarm, trans-
mitting mechanism adapted to cause re-
sponsive operation of said alarming devices,
and a shunt for one of said telegraphic
transmitling devices so controlled by said
train as to be closed during the running of
said train,

4. In a signal system:—make and break
telegraphic transmitting devices, non-polar-
ized telegraphic receiving devices, pole-
changing transmitting mechanism, polarized
alarming devices responsive to the operation
of said pole-changing mechanism, one of
said alarming devices comprising record-
ing mechanism  having a paper feeding
train adapted to be conditioned upon each
stroke of an alarm to run for a time longer
than the Tongest interval hetween strokes of
any alarm, and a shunt for one of said
telegraphic transmitting devices so con-
trolled by said train as to be closed during
the running of said train.

5. In a signal system:—a central station
and one or more substations; make and break
telegraphic transmitting and rveceiving de-
vices af substations; alarming devices at said
substations some of which are so constructed
as to be responsive to extraordinary current
changes but not to be responsive to ordinary
makes and hreaks; two elasses of alarm eir-
cnits each including certain of said alarming
devices at the substations and transmitting
mechanisin at the central station adapted to
cause responsive operation of said alarming
deviees, one elass of alarm cirenits including
telegraphic deviees and alarming devices so
constructed as to be responsive to extraordi-
nary currenl changes but not to be respon-
sive to ordinary makes and breaks, and the
other class of alarm  circuits including
alarming devices cach comprising means

adapted to close a civeuit during the opera-

tion of said deviees; and shunts at one or
more substations, for the telearaphic trans-
mitting devices thereat, suitably controlled
by said cirenit closing means,

6. Tn a signal system:—n central station
and one ormore substations; make and break
telographic transmitting and non-polarized
telegraphic receiving devices at substations;
alarming devices at said substations some of
which are polavized; two classes of alarm
circuits each inelnding certain of said alarin-
ing devices at the substations and transinit-
ting mechanism at the central station adapt-
e to eause responsive operation of said
alarming devices, one class of alarm circuits
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including telegraphic devices and polarized
alarming devices, and the other class of
alarm cireuits including alarming devices
each comprising means adapted to close a
circuit during the operation of said devices;
and shunts at one or more substations, for

the telegraphic transmitting devices thereat,

suitably controlled by said cireuit closing
means.

7. In a signal system:—a central station
and one or more substations; make and break
telegraphic transmitting and receiving de-
vices at substations; alarming devices at
said substations some of which are so con-
structed as to be responsive to extraordinary
current. changes but not to be responsive to
ordinary makes and breaks; two. classes of
alarm circuits each including certain of said
alarming devices at the substations compris-
ing means adapted to close a circuit during
the operation of said devices, and transmit-
ting mechanism at the central station adapt-
ed to cause responsive operation of said
alarming devices, one class of alarm-circuits
including telegraphic devices and alarming
devices so constructed as to be responsive to.
extraordinary current changes but not to be
responsive to- ordinary makes and breakss;
and shunts at one or more substations, for
the telegraphic transmitting devices thereat,
suitably controlled by said circuit closing
means.: : K :

8. Tn a signal system:—a central station
and one or more substations; make and break
telegraphic transmitting and non-polarized
telegraphic reeciving devices at substations;
alarming devices at said substations some of
which are polarized; two classes of alarm
circuits each including certain of said alaim-
ing devices at the substations comprising.
means adapted to close a cireuit during the
operation of said devices, and transmitting.
mechanism at the central station adapted to
cause responsive operation of said alarming
devices, one class of alarm eircuits inclnding
telegraphic devices and polarized: alarmine
devices; and shunts at ene or more substa-
tions, for the telegraphie transmitting de-
vices thereat, suitably controlled by said cir-
cuit closing means.

9. In o signal system:—a central station
and “ene or more substations; make and
break telegraphic transmitting and receiv-
ing devices at substations; alarming de-
vices at sald substations some: of which sie so
constructed as ‘to be responsive to extraor-
dinary current, changes but not to be re-
snonsive to ordinary malkes and breaks; two

- classes of alsrm civenits cach including cer-

60.
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tain of suid alarming devices at the substa-
tions and transmitting mechanism aé the

central station adapted: to cause responsive-
operation of said alarming devices, one class.

of alarm civenits including telegraphic de-
viges and alarming devices se constructed

1,274,367

as to be responsive to extraordinary cur-
rent changes but not to be respoensive to or-

dinary makes and breaks, and the other

class of alarm circuits including alarming
devices comprising recording mechanism
having paper feeding trains adapted to be
conditioned upon each stroke of an alarm to
run for a time longer than the longest in-
terval between strokes of any alarm; and
disabling mechanism at one or more sub-
stations for the telegraphic transmitting

devices thereat suitably controlled by the

running of said trains.

10. In a signal system :—a central station
and one or more substations; make and
break telegraphic tramsmitting and non-
polarized telegraphic receiving devices at
substations; alarming devices at said sub-
stations some of which are polarized; two
classes of alarm ecircuits each including cer-
tain of said alarming devices at:the sub-
stations and transmitting mechanism at the

central station adapted to. cause responsive

operation of said alarming devices, one class
of alarm circuits including. telegraphic de-
vices and polarized alarming devices, and
the other class of alarm ecireuits ineluding
alarming - devices comprising recording
mechanisty having  paper  feeding trains
adapted to be conditioned upon. each: stroke
of an alarm to run for a-time longer than
the longest interval between strokes of any
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alarm; and disabling mechanism at one or .

more.substations for the telegraphic trans-
mitting devices thereat suitably controlled
by the running of said trains. ‘

11. Tn a signal system :—a central station
and one or more substations; make and
break telegraphic transmitting and receiv-
ing devices at substations; alarming deviees

at, sadd substations some of which are so

constiucted: as to. be respousive. to- extraor-
dinary current changes but net to-be re-

spongive to. evdinury malkes and breaks; two:

classes. of alarm cireuits each including eer-
tain of sald alarming devices. at, the substa-
tions and transmittimg . mechanism. at the
central station adapted to-eause respeomsive
operation of said alarming devices, one elass
of -alarm civenits. including telegraplic de-
vices. and alarming. devices so. constructed
as to be responsive. to. extraovdinary cur-

rent changes ‘but not. to be responsive to-

ordinary makes and breaks, and the other
class-of ‘alarm: circuits including alarming
devices comprising recording, mechanism
having paper: feeding trains adapted to be
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conditioned upon each. stroke of .an: alarm..

to nun for a time longer than the longest
nterval between strokes of any -alarm; and
shunts. at one or more substations for the

telegraphic transmitting. devices. thereat so

connected and controlled by said trains as te
be. closed during the running, of said trains.

12, In a signal system:—a central station.
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and one or more substations; make and
break telegraphic transmitting and non-
polarized (dunmph](, receiving devices at
substations; alarming devices “at said sub-
stations Qom(, of which aro polarized; two
classes of alarm circuits cach inc iu(lmn cer-
tain of said alarming devices at the substa-
tions and 11'1nsnnltuw mechanism at the
central station ‘L(hptod to cause responsive
operation of said alarming devices, one class
of alarm civeuits including 101@0141) e de-
vices and polarized alarming (l(‘\l(‘(‘h, il
the other class of alarm (,uuut,s including

alarming  devices comprising 1'((()1(1111;;
mechanism having paper feeding trains

adapted to be conditioned upon e el stroke
of an alarm to run for a time longer than
the longest interval between strokes of any
alarm; and shunts at one or more substa-
tions for the telegraphic transmitting de-
vices thereat so connected and controlled by

said trains as to be closed during the run-
ning of said trains.

13. In a signal system:—a central station
and one or more substations: make and
break teloﬂ'nphic transmitting and receiv-
ing devices at substations; a Lumm“ deviees
at said substations some of which are so
constructed as to be responsive to extraor-
dinary current changes but not to be respon-
sive to ordinary makes and breaks; two
classes of alarm circuits each including cer-
tain of s‘ud alarming devices at the stibsta-
tions and t l,nsnnttmg mechanism al the
central slation adapted to cause responsive
operation of said alarming devices, one class
of alarm circuits mdudum telegraphic de-
vices and alarming devices so constructed as
to be responsive o extr acrdinary current
changes but not to be responsive to ordinary
makes and breaks, and the other class of
alarm cirenity mdudino alarming devices
comprising recording mechanisn havi g pa-
per 1oechng trains ad.tp(ul to be condit l()n(‘(l
upon each stroke of an alarm to run for
time longer than the longest interval bo—
tween strokes of any alarm; and shunts at
one or more substationg for the telegraphic
transmitting devices thereat so connected
and controlled by alarming devices included
in the alarm circuit of said other class as
to be closed during the vunning of said
trains and to be (']Oscd whenever said other
class eireuit is open.

14, Tn a signal system :—a central station
and one or more substattons; make and
reak telegraphic transmitting and non-po-
Iarized telegraphic receiving dovices ab sub-
stations; alarming devices ab said substa-
tions some of which ave polarized; two
classes of alarm cirenits ench 111('111(11110 cer-
tain of said alarming devices at the stihsta-
tions and tra,nsmlttmOP mechanism at the
central station adapted to cause responsive
operation of said alarming devices, one class

19

of alurm circuits including telegraphic de-
vices and polarized .1](umnw (I(\l(‘ es, and
the other elass of alarm circuits Jll(‘lll(llll"
alarming  devices  comprising 1'0001'(1111"
mechanism having paper feeding {rains
adapted to be conditioned apon ca ¢h stroko
of an alarm to run for a time longer than
the longest interval between strokes ot any

alarm; and shunts at one or more substa-

tions for the telegraphic (ransmitting de-
vices thereal so connected and controlled by
alarming deviees lll('lll(l(‘ll in the alarm eir-
cuit of said other class as to be closed dur-
ing the running of said trains and to be
closed whenever said other class cireuit is
open.

15. In a signal system:—a central station
and one or more substailons; make and
break: telegraphic transmitting and receiv-
ing devices al, substations; ‘11.111111110 devices
ab said substations sonte of which are so
constructed as to be responsive to extraordi-
nary current changes but not to he respon-

sive (o ordinary makes and breaks; two -

of alarm circuits cach including cor-
tain of said alarming devices al. the sub-
stations  comprising recording  mechanism
having paper feeding trains (Id(lpt(‘(l to be
conditioned upon seh stroke of an alarm
to run for a time longer than the longest
interval between strokes of any alarm, and
transmitling mechanism ab the central sta-
tion m[dp!cl to canse responsive operation
of said alarming devices, one elass of alarm
cireuits including telegraphic devices and
alavrming deviees so constricted as to be re-
sponsive to extraordinary current changes
but not to be responsive to ovdinary nml\m
and breaks; and shunts at one or niore stih-
stations 'i'm' the telegraphic transmitiing de-
vices thereat so connected and controllerd by
said frains as to be closed during the run-
ning of said {rains,

16. In a signal systemn --a central station
and one or more substations: wake and
break felegraphic transmitting and non-po-
larized lolonrmhu' receiving devices at sub-
stations; .1lmn'nu devices at sald substa-
tions some of which are polarized; two
classes of alarm eireuils cach including cer-
fain of suid alurming devices at the substa-
(ions comprising recording mechanism hav-
ing paper Leeding trains d‘l:l])‘(‘(l to be cou-
ditioned upon each stroke of an alarm fo
run for a time longer than the longest intee-
val between strolees of any alarm, and trans-
mitting mechanism at the central station
adapted to cause responsive operation. of
sald alurming devices, one elass of alarm
civeuits including telegraphic devices and
polarized alavrming devices; and shunts at
one or more substations for the telegraphic
transmitting devices thereat so connected
and controlled by said trains as to be closed
during the running of said trains.
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17. In a signal system:i—a central station

and one or more substations; make and-

break telegraphic transmitting and receiv-
ing devices at substations; alarming devices
at said substations some of which are so con-
structed as to be responsive to extraordinary
current changes but not to be responsive to
ordinary makes and breaks; two classes of

alarm eircuits each including certain of said-

alarming devices at the substations and
transmitting mechanism at the central sta-
tion adapted to cause responsive operation
of said alarming devices, one class of alarni
circuits including telegraphic devices and
alarming devices so constructed as to be re-
sponsive to extraordinary current changes
but not to be responsive to ordinary makes

~ and breaks comprising recording mechanism
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having paper feeding trains adapted to be
conditioned upon each stroke of an alarm to
run for a time longer than the longest inter-
val between strokes of any alarm, and the
other class of alarm circuits including
alarming devices comprising means adapted
to close a circuit during the operation of
said devices; and shunts at one or more sub-

stations for the telegraphic transmitting de-

vices thereat so connected and controlled as
to be closed during the running of said trains
and to be closed whenever said other class
circuit is open.

18. In a signal system:—a central station
and one or more substations; make and
break telegraphic transmitting and non-po-
larized telegraphing receiving devices at sub-
stations; alarming devices at said substa-
tions some of which are polarized; two
classes of alarm circuits each including cer-
tain of said alarming devices at the substa-
tions and transmitting mechanism at the
central station adapted to cause responsive
operation of said alarming devices, one class
of alarm cireuits including telegraphic de-
vices and polarized alarming devices com-
prising recording mechanism having paper
feeding trains adapted to be conditioned
upon each stroke of an alarm to run for a
time longer than the longest interval be-
tween strokes of any alarm, and the other
clags of alarm circuits including alarm de-
vices comprising means adapted to close:a
circuit during the operation of said devices;
and shunts at one or more substations for
the telegraphic transmitting devices thereat
so connected and controlléed as to be closed
during the running of said trains and to be
closed whenever said other: class circuit is
open. ' o ,

19. In a signal system:—a central station
and one or more substations; make and
break telegraphic transmitting and receiving’

. devices: at substations; alarming devices at

said substations some of which are so con-
structed as to be responsive to extraordinary
current changes but not to be responsive

1,274,367

to ordinary makes and breaks; two classes
of alarm circuits each including certain of
said alarming devices at the substations
comprising recording mechanism having pa-
per feeding trains adapted to be conditioned
upon each stroke of an alarm to run for a
time longer than the longest interval be-
tween strokes of any alarm, and transmitting
mechanism at-the central station adapted to

cause responsive operation of said alarming

devices, one class of alarm circuits including
telegraphic devices and alarming devices so
constructed as to be responsive to extraor-
dinary current changes but not to be respon-
sive to ordinary makes and breaks; and the
other class of alarm cireuits including
alarming devices comprising means adapted
to close a circuit during the operation of
said devices; and shunts at one or more sub-

stations for the telegraphic transmitting de-.

vices thereat so connected and controlled as
to be closed during the running of said
trains and to be closed whenever said other
class cireuit is open.

20. In a signal system:—a central station

and ome or more substations; make and.

break telegraphic transmitting and non-po-
larized telegraphic receiving devices at sub-
stations; alarming devices at said substa-
tions some of which are polarized; two
classes of alarm circuits each including cer-
tain of said alarming devices at the substa-
tions comprising recording mechanism hav-
ing paper feeding trains adapted to be con-
ditioned upon each stroke of an alarm to

run for a time longer than the longest inter-

val between strokes of any alarm, and trans-
mitting mechanism at the central station
adapted to cause responsive operation of

said alarming devices, one class of alarm.

circuits including telegraphic devices and

polarized alarming devices, and the other

clags of alarm circuits including” alarming
devices compriging means adapted to close a
civcuit during the operation of said devices;
and shunts at one or more substations for
the telegraphic transmitting devices thereat
so connected and controlled as to be closed
during the running of said trains and to be
closed whenever said other class circuit is
open.

21. In a signal system comprising a cir-
cuit including make and break telegraphic

“transmitting devices, non - polarized - tele-

graphic receiving devices, a main current

source, pole-changing transmitting mecha-

nism associated with . said main current
source, and polarized alarming. devices re-
sponsive to the operation of said  pole-
changing transmitting mechanism ;—one or
more emergency keys each associated with
one or more of said polarized alarming de-
vices, and current sources associated with
cach of said keys, the capacity of the current
sources being such and the emergency keys
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being so connected that they will be adapted
to operatively reverse the current flow
through the associated alarming devices
without operatively altering the current flow
throughout the remainder of the cireuit.

22. In a signal system comprising a cir-
cult including make and break telegraphic
transmitting and receiving devices, a main
current source, alarming devices not regpon-
sive to ordinary makes and breaks but ve-
sponsive to extraordinary current changes,
and transmitting mechanism adapted to pro-
duce said extraordinary current changes;—
one or more emergency keys each assoclated
with one or more of said alarming devices,
and current sources associated with each of
said keys, the capacity of the carrent sources
being such and the emergency keys being so
connected that they will be adapted to op-
eratively alter the currvent flow through the
associated alarming devices without opera-
tively altering the current flow throughout
the remainder of the circuit.

23. In a signal system comprising a cir-
cuit including make and break telegraphic
transmitting devices, non-polarized tcle-
graphic receiving deviees, n main current
source, pole - changing transmitting mecha-
nism associated with said main current
source, and one or more groups of polarized
alarming devices responsive to the operation
of said pole - changing transmitting mecha-
nisin;—one or more groups of cmergency
keys, each group of keys having associated
therewith a group of alarming devices, and
independent current sonrces associated with
said groups of emergency keys, the capacity
of each current source being such and the
emergency keys associated therewith being
so connected that they will be adapted to op-
eratively reverse the current flow through
all of the associated group of alarming de-
vices without operatively altering the enr-
rent flow through the remainder of the cir-
cuit and to operatively reverse the current
flow through different ones of said asso-
ciated group of alarming devices without
operatively altering the current flow
through the remainder of the cireuit,

24, Tn a signal system comprising a cir-
cuit including make and hreak telegraphic
transinitting and receiving devices, a main
current source, one o1 more groups of alurm-
ing devices not responsive to ordinary makes
and breaks but responsive to extraordinary
current changes, and transmitling mecha-
nism adapted to produce said extraordinary
current changes;—one or more groups of
emergency keys, each group of keys having
assoclated therewith a group of alarming
devices, and independent current sonrces as-
sociated with said groups of emergency keys,

the capacity of each current source heing

such and the emergency keys associated
therewith being so connected that they will

20

be adapted to operatively alter the current
tlow through all of the associated group of
alarming devices without operatively alter-
mg the current flow through the remainder
of the circuit and to operatively alter the

current flow through different ones of said’

assoctated gronp of alarming devices with-
ot operatively allering the current (low
through the remainder of the cireuit.

25. In a signal cireuit including non-
polarized  telegraphic  receiving  devices,
polarized alarming devices, and transmii-
ting  mechanism;  switching  mechanisin
adapted to control the relation of said trans-
mitting mechanism to said civeuit, whereby,
when said swifching mechanisim ‘is in one
position, the operation of said transmitting
mechanism will cause breaks in said civeuit,
and, when said switching mechanism is in a
second position, the operation of said trans-
mitting mechanism will cause reversals of
the current flow in said circuit.

26. In a signal circuit including non-
polarized telegraphic receiving  devices,
polarized alarming devices, and transmit-
ting mechanism;  switching mechanism
adapted to control the relation of said trans-
mitting mechanism to said civenit, whereby,
when said switching mechanisim ‘is in one
position, the operation of said {ransmitting
mechanism will cause hreaks in said cirveuit,
and, when said switching mechanism is in a
second position, the operation of said trans-
mitbting mechanism will canse reversals of
the current flow in said civeuit, and, when
said switching mechanism is in a third posi-
tion, the operation of said transmitting
mechanism will not operatively affect the
current flow in said cirenit.

27. In a signal system :—a central station
and one or more substations; malke uand
break telegraphic transmitting and non-
polarized telegraphic recciving devices at
substations; alarming devieces at said substa-
tions some of which are polarized; primary
and secondary alarm civeuits cach including
certain of said alarming deviees at the sub-
stations and transmitting mechanisin at the
cenfral station adapted to canse responsive
operation of said alarming devices, said pri-
mary cirenit including telegraphic devices
and a polarized alarming device; a shunt for
said polarized alarming device; and a spring
restored manually operable switch for said
shunt.

28. In a signal system :—make and break
telegraphic transmitting and receiving de-
vices, alarming devices so constructed as to
be responsive to extraordinary current
changes but not to be responsive to ordinary
malkes and breaks, one of said alarming de-
vices comprising a time train adapted to he
conditioned upon each stroke of an alarm to
run for a time longer than the longest inter-
val between strokes of any alarm, transmit-
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ting mechanism adapted to.cause responsive
operation of said alarming devices, and dis-
abling mechanism for one of said tele-
graphic transmitting devices suitably con-

5_trolled by the running of said train.

99, In" a signaling system:—make and
break telegraphic transmitting and recelv-
ing devices, alarming devices so constructed
as to be responsive to extraordinary current
changes but not to be responsive to ordinary
malkes and breaks, one of said alarming de-
vices comprising a time train adapted to be

conditioned upon each stroke of an alarm to -

1,074,367

run for a time longer than the longest inter-
val between strokes of any alarm, transmit-
ting mechanism adapted to cause responsive
operation of said alarming devices, and: a
shunt for one of said telegraphic transmit-
ting devices so controlled by said train as to
be closed during the running of said train.
In witness whereof, I hereunto subscribe
my name, this 30th day of September, ‘A. D,

1915.
C. E. BEACH. .
Witness:
M. L. TromAs.

Copies.of this patent may be obfained for five cents eachi, by addressing the “Commissioner of Patents,
Washington, D. C.”
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