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tems, and has for its general object to pro-

- stance, as an automatic valve of an extin-

- position that it is desirable to direct the at-

+ 20

30 | | o N -
~ - In the drawings, wherein I have illustrated-
~such application of my invention, Figure 1 1s:
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- reference refer always to like parts.
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ings, which form part of this specification. =

‘equipped with an automatic sprinkler system
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To all whoin 7t may concern:

 Be it known that I, JamEs G. NOLEN, of -
Chicago, in the county of Cook and State of
Tllinois, have invented certain new and useful

Improvements in Fire-Protection Systems;

and I hereby declare that the following 1s a
full, clear, and exact description thereof, ref-
erence being had to the accompanying draw-

s

My invention relates to fire-protection sys-

vide for use in conjunction with a movable
part cf a fire-protection system-—such, for in-

. : . _ a . f
ouisher system—an alarm system which will

indicate by predetermined signal when the |

. » lJ .. _ - - '8
actuatin part is so moved from its normal.

tention of thcse having supervision: of the’
protected area to the acticn of the movable:
part which has taken place. For example,

.t is important that the authorities having |
supervision over the safety of a building

should be informed when the water is in flow
through the system and I therefore herein
show my system as applied to the supervi-
sion of an automatic check-valve adapted to
be moved to open pesition whenever the wa--
ter-flow commences. | -

a front view of a timing element thereotf in its
assceiation with the valve and showing dia-
grammatically the circuit connections of the.
parts. TFig. 2 is.a vertical.cross-section on
line 2 2 of Fig. 1. Fig. 3 is a top plan view of
a signal-box such as may be employed in the
embodiment of my invention. Fig. 4 1s a
side elevaticn of the same, and Figs. 5, 6, and
7 are-details of construction of said box. _
" Throughout the drawings ke numerals of
Referring now to the specific embodiment
of my invention shewn in the drawings, A 1n-
dicates a riser or a pipe of an automatic fire-
extinguisher system, B a valve-casing, and b
a check-valve therein constituting in the sys-
tem a sighal-initiating device, said valve hav-
ing a stem b" projecting beyond the casing
and carrying at its extremity an actuating-

arm b? and a switch-arm b3, “Associated with

the arm b* for actuation thereby is a timing | chamber ¢

‘device, herein shown as an electric time-
switch of novel construction which serves as

’ »

s means for producing different predeter-
mined conditions in proper succession and
timed relation in a circuit to be hereinafter
traced. B - -
The time-switch consists

in general of a de-

Patented Aug. 7,1906.
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6o
vice comprising two chambers connected by .

‘a restricted passage, a body of mobile mate-

rial in one of said chaimbers adapted under
‘predetermined conditions to flow throagh the
restricted passage into the other chamber,
and circuit parts associated with the device

controlled by the movement of the mobile

‘material. _ - :

In the specific construction illustrated, C
indicates as a whole the time-switch, which
preferably comprises a carrier ¢ of suitable

70

shape; pivoted, as at ¢/, preferably at some

point below its ¢enter of gravity,n suitable
supports ¢, so that it tends constantly to
overbalance in one direction.

¢ indicates a foot provided upon the lower
end of the carrier and having a heel ¢!, which
constantly lies in the path of movement of
arm b® and normally engages with the ex-
tremity ¢ f the said arm b* to maintain the car-
rier in substantially upright pesition against
its tendency to overbalance. ' The foot.¢® s

| further preferably provided with an exten-

sion ¢, lying in the path of oscillation of the
‘arm b?, so that if struck by said arm it posi~

‘tively throws the carrier 1 the direction of

its operative movement. A stop-pin ¢, play-
ing in a slot-in the support ¢*,1s provided Tor
limiting the motion of the carrier in both di-
rections, Supported in the carrier ¢, as by a

75
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clip ¢, is a device comprising two chambers -

¢ and ¢°, connected by a restricting-passage
¢°>. The device described is preferably a
olass bulb, and in it is placed & body of mc-
bile material ¢!, preferably mercury or cther
electrically-conductive liquid, the device be-
ing so dispesed when in normal pcsition that

said mercury body lies wholly or-for the mest

part within the chamber ¢’

| - Mounted upon the upper po_rtioil of - the

carrier are two binding-posts 2'* and ¢, from.
which lead two pairs of electric conductors,
ene pair ¢'* extending into the chamber ¢ s
as to be normally immersed in the mercury
and the other pair ¢ extending into the

s0 a8 to be normally qut of the

1CO
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ﬁlercury, - The construction of the device is
such that if the arm 5% be removed from its

- position restraining the tendency.of the car-

- rier to overbalance and the parts assume-a
-position shown in dotted lines in Fig. 1 the

IS

mercury will commence to slowly  flow

‘through the restricted passage. ¢!° into: the
. | Accordingly after a
- predetermined interval the circuit between
10

then lower chamber c®,
the pair of conductors ¢'* will be broken, and

is completed between the normally sepa-
rated conductorse¢®, - . B
~ Binding-posts ¢'® and ¢ are preférably
provided within the casing conveniently
containing the switch upon the side of the

binding-post” ¢!* being  connected with  the

~carrier binding-post ¢'* by a ﬁig.t{éi} c'® and
the binding-post ¢’ being similarly c¢onnect-

ed by & wire ¢*’ to the binding-post ¢ upon

.. the carrier. Thus the slight natural spring

. of the pigtails is made to exert its force to

25.

30

throw the carrier to active or abnormal posi-

tion as soon as the arm b? is removed from-
contact with the shoulders ¢t |

. . / ,.

The time-switch which I have described is
capable of wide application, and the princi-
ples embodied in my switch are susceptible
of embodiment in diverse forms; but the

switch which I have herein deseribed is par- |

ticularly adapted in its connections and ar-

rangement for operation in conjunction with

35
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- D comprises, preferably, a spring-motor of
~any suitable type arranged

45

2 signal-transmitting device, which - T ‘will

now déscribe. - o
D represents a normally wound signal box

or transmitter adapted to transmit a plural-

impulse signal, by which I mean a signal of

mterrupted character, the impulses or divi-

sions whereof are grouped to enable the sig-
nalto beread,soas to determine the particular
box transmitting a signal. - The transmifter

to drive syn-
chronously a pair of make-and-break wheels

- d and @', each having an elevated peripheral
~ portion and a toothed portion, the toothed

50
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portions of the two wheels being prefera,blﬁ

~dissumilarand the toothed portion of ‘eac

being arranged to correspond in position to
the raised peripheral portion of the other.
Associated 1n the usual manner with the

wheel d are the pen and contact d? @3, con- |

stituting make-and-break devices, and co-

operating with wheel d’ are thelike pen and

contact d*.d° the two contact
insulated from each other, - | o

Associated with the motor is a suitable
controlling mechanism, herein shown as com-

devices being

prising a pivoted lever d°, having at one end a

Emr of fingers d’ d® confronting each other,
ut at différent distances from the pivotal

‘point, and afranged, respectively, to over

and under lie & rotating member d°, adapted

to be driven by the motor-train at one-half

-

| 528,045

|

“carrier toward which its top tends to fall, the |

¥,

!

F

the speed of rotation of the

d’. 'The rotating member d° is provided at

diametrically opposite points with two ap-.

ertures d° and d"; arranged at suich dis-

| tances from the center as to be capable of
registering with the respective fingers d’ and. -
The construction is such that assuming

number-wheels d-

the finger d® to be in engagement with the ap- -

erture d', as illustrated in Fig. 7, elevation

OTS ¢ . { of the forward end of the lever d® throws the
after a further predetermined time contact.|

finger d* out of such engagement with its

& -
| erture and forces the finger d’ down upon tllije
top of the rotating part d°. The rotating

part being now Iree, the wound box operates
‘until the number-wheels d d’ have made one

revolution,; at which time the finger d’ drops

80

Into 1ts aperture d'° and further movement of

the mechanism is stopped. If, however, the
lever d® be moved back toward its initial po-
sition, the rotating part d®is again released
for a half-revolution, so that it will be ap-

parent that if either finger be moved from

engaging position with its corresponding
aperture out of engagement therewith an

“then be immediately moved back toward en-

gaging position (but after the aperture has
escaped from therebeneath) the member d°
will make a complete revolution and the

| number-wheels d d’ two complete revolu-

tions before the mechanism is again stopped.
For actuating this controlling mechanism I

‘provide an electromagnet E, having an ar-

mature ¢, from which extends an arm ¢/,
mounted at its forward end, as at 2, for en-

gagement with a stud d'*, carried by the for--
-ward end of the lever d®

device:.

of the controlling.

00
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¢? indicates a s’pri.ng ten:din’g to normally

hold the armature ¢ in forward or unattract-
ed position. - It will be apparent now that as

10§

‘the armature is attracted by its magnet or

‘same end as t

returned by its spring the lever-arm d® will
be correspondingly vibrated to operate, as

described, ;ugon the motor mechanism con-

trolled there -

While I prefer to employ the box 'héreiil

'Il'c_:

described, I do not desire to be understood as -
limiting myself to the construction employed,
| as 1t will be apparent that other devices
| mght . be.employed which would serve the.

Ee gox herein réferred to—that™

115

18 to say, provide a suitable signal-transmit-

ting devicde. .
Referring now to the _ ,
ically shown in Fig. 1, ' indicates a sig

onal-

‘responsive device of well-known type, and G

vices described may be connected in eircuit

| as follows: Fromthe positive brush of gen-

erator G 'a signal-circuit extends through
~wire 10, which connects with two parallel -
br'a;nc}(es', one extending through wire 11 to

the pen’' d* and contact ‘d® of the signal-box,
thence by-wire 12 to a contsct-point 13, with

the devices diggrammat- -

120

| mdicates any suitable generator. The de- .

125

| which the armature e of the magnet E.con- 130
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tacts When the said ermature is in attracted | vices for ectuetlon by the valve-opening,

position, and from the pivotal point of said
armature by wire 14 back to the main circuit,

the other branch extending through wire 15 |

to the pen d* and contact d® and thence by

‘wire 16 to a connection with wire 14, whence
extends wire 17 back to the central mgnel-—re— t

sponsive device F, the opposite terminal of
which is connected by wire 18 with the nega-
tive. brush of the generator. The electro-

‘magnet is asseciated with the time-switch

for control thereby in a circuit as follows:

From a battery or other source of current-

supply H extencs a wire 20 direct to one ter-
minal of the electromagnet E, from the oppo-

~ site terminal whereof extends wire 21 to the
binding-post ¢'” of the time-switch, and from

20

» the battery H.

“the opposite binding-post ¢'° of said switch

extends wire 22 to the negative terminal of
It will be epperent now that
under normal conditions with the parts.as
shown in-full lines in Fig,
cuit is closed and the e,rmature e of the mag-
net K held in attracted position against the
tension of its spring.
that in this position the.finger d” of the con-
trolling device engages with its correspond-

~ ing aperture 1 the rotating part of the mo-

tor, . If now the magnet-circuit be broken,
so that the magnet 1s deénergized and its ar-

‘mature retracted by its spring, d’ 18 with-

drawn from 1its aperture and the finger d®
pressed against the rotating member d” of
the motor. The number-wheel of the motor
now- mehee one complete revolution before

- - the motor is stopped by the engagement of

40
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65 erably prowde a local GlI’Glllt and alarm de- |

“described.

“and contact d°.

said finger d® with its aperture, as heretofore

of the circuit 1ncludlng the pens d? and d° is

~ broken by the separation of the armature of

the magnet from 1ts contact 13, and there-
fore current flows only threun'h the pen' d*
In consequence the signal
transmitted to the central station is snnply

“the number represented by the teeth on the

wheel @', followed by a long dash caused by
the sepemtlon of the ccrrespondlng pen and
contact. by ‘the raised peripheral portion of
the wheel. If now the magnet-circuit be
held closed and the magnet—armeture at-
tracted, the motor mechanism is again freed
for opemtmn until the aperture d'° is en-
gaged by the finger d’ of the controlling
mechanlqm the wheels d and d’ agaln mak-
mg one revolution. It will be noted, how-
ever, that during this action of the &gnehng

dewce both branches of the circuit contain- {.
ing both pairs of contact making and break-

mg parts are energized, so that the signal
transmitted to the central station will be
the series of numbers represented by

stood by those skilled in the art. 1 also pref-

1 the magnet-cir-

It will be understood

It will be noted that during this
_operation of the signaling device the branch

the
teeth of both wheels, as will be well under-

|

|

be twice ectuete

such circuit being shown in Fig. 1, where J
“indicates-the cn'cult including two contact-

segments.7 and ¢, essccleted with the switch=
when the valve is

'opened a bell K, andebetter L. It will be

arm b3, to be closed thereby

apparent now that if the check-—velve b .18

raised by the commencement of the flow of-
water through the riser or other pipe the arm
b® closes the circuit J to sound the local
alarm K and the arm b* is removed from con-

tact with the heel ¢t of the time-switeh de-

vice. The frame of the timing device now

‘oscillates to the dotted-line pcsﬂncn and the

mercury commences to flow mto chamber ¢?,
so that in-a definite time the mercury connec-
tion between conductors c'* is broken, as
heretofore .described. - Thése parts bemg 1n-

| cluded in the electromagnet-circuit deéner-

gize the electromagnet K, which actuates the

first described. The mercury continues to

slowly flow through the restricted passage
lapse of

¢'® into the chamber ¢® and after a
time preferably sufficient to enable the motor
mechanism to complete 1ts first operation

fills the chamber ¢® to such an extent as to
complete contact between the conductors.
¢, thereby again completing the electro-
amagnet-cmcmt and causing the ldtter to

agaln actuate the transmitting mechanism to

70
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‘signaling device to transmit it signal, as

QG

95 |

‘transmit to the central station the signal -

last described. - When the check-valve again
closes, the arm b% engages heel ¢* and moves

the frame ¢ back to mitial position ready for

another operation, the circuit J bemg simul-

taneously broken.

While I have herein descrlbed with some
particularity one form of normally set box
and its actuating mechanism which I may
conveniently employ, I do not desire to be
understood as limiting myself to the con-
struction described, nor do I desire to be un-
derstood as hmltmg myself to the specific
circuit arrangement shown and described
(although I find the latter convenient) fur-
ther than as specified 1n the claims.
~ Having thus described my invention, what
I claim, and desire to secure by Letters Pa,t-
ent of the United States, is—

- 1. Inafire-protection 31gnal system, a suit-

able circuit, a mgnel -transmitter edepted to-

on the successive occur-

rence of two ccndltlons in its circuit, and

means for producing said conditions in said

circuit In proper succession and in definite
timed relation. _

2. In afire-protection sngnal system, a suit-
able circuit, a signal-transmitter edapted to
be twice actuate upon the occurrence of cer- .

‘tain conditionsin its circuit, a time-switch in

100 -

105

110"

11§ '

120

125

said circuit, adapted when actueted to pro--

for actuating said time-switch. -
3. In ;) ﬁre-protectlcn signal eystem, ;) eult-

duce said COIldltIOIlS in the circuit, and means

13o
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able circuit, a signal-transmitter adapted to

be twice actuated upon the occurrence of two .

different conditions in its circuit, & -time-
switch in said circuit adapted when aetuated

“to produce said conditions in the circuit, and

means for actuating said time-switch. .
4. In afire-protection signal system, a suit-

able circuit, a signal-transmitter adapted to

be twice actuated upon the successive oecur-

rence of two predetermined conditionsin said

- ‘circuit, a time-switch in said circuit adapted

when actuated to produce said conditions in

- proper succession, and a definite timed rela-

I5

- tion, and means for actuatihg said timed

switch., - EET N .
5. In a fire-protection signal system, the

combination with a movable element of a

- fire-protection system, of a signal system

20

comprising a suitable circuit, a signal-trans-
mitter, and a signial-responsive device, and a

" time-switch, operatively associatect with the

23

movable element of a fire-protection system

for control thereby and operatively asso-

ciated. with the signal-transmitter to control

said transmitter. - +.

- - 6. In a fire-protection signal s’ystem‘,‘_wthe._:

~ combination with a receptacle containing

39

fluid under pressure, of a signal system com-
prising a suitable circuit, a.signal-transmit-

ter, and. a signale-res({;)onsive' device, and a
time-switch, controllec .
réceptacle, and operatively associated with

by the pressure in the

the signal-transmitter to control said. trans-

- mitter.

35 o410 a Vet ) o
-combination with a receptacle containing

a0

,7.In a .ﬁre;p'r0£e¢ti0n sig‘na.l' éjrstem,"i__aﬁe

fluid under pressure, of a signal system coii-

. prising a suitable circuit, a signal-transmit-

ter and & signal-responsive device, and elec-

troresponsive means for conditioning the sig-

- naling transmitter for operation, a circuit for

said electroresponsive mnieans, and a time-

~-switeh controlling. the last said circuit ar-

6c.

-receptacle..

flu

combination with a receptacle containing
fluid under pressure, of a signal system com-
prising: a suitable- circuit, a signal-transmit-
ter, and a signal-responsive device, and

“electroresponsive means for conditioning the
signal - transmitter for operation arranged
for a. functional operation upon the rupture
of the eiréuit containing it, circuit connec-
tions.for said electroresponsive means, and a |
time-switch controlled by the pressure in the
receptacle, arranged to control the said eir-
~cuit connection of the signal - responsive

means, and, under normal conditions of pres-

sure in the fluid-receptacle to maintain said
‘circuit connection of the electroresponsive

means closed. S I
9. In a fire-protection: signal system, the

- t:ombination’with 8, movable_ element of a fire-

ra,nged for control by the pressure in the'|

‘8. In a. fire-protection Si'gnd ‘. system the-

s , 828,045

| protection system, of a signal system com- 65
prising a-suitable circuit, a signal-transmit- =
ter, and a signal-responsive device, an eleétio-
responsive means forconditioning the signal- -
transmitter for operation, circuit connecfion
for said electroresponsive mesans, and a time- 70
switch operatively associated with the mov- -

-able element of thé fire-protection system for
control thereby, arranged to control the cir-
cult connections of the electroresponsive de-
vice. T . :

-10. In a fire-protection signal system, the.

_combination with a movable element of . a
fire-protection system, a signal system com-
prising a suitable circuit, a signal-transmit-
ter, a signal-responsive device, an electrore- 8¢
_sponsive means for conditioning the. signal-
transmitter for operation, circuit connee-
tions for said electroresponsive means; and.a.
time-switch associated with the movable ele-
ment. of the fire-protection system. for con< 85
trol thereby, and arranged to control the-cir-
cuit  connections of the electroresponsive-
means, said time-switech being arranged.to
normaily maintain said circuit connections .
closed. o - g0

11. In a fire-protection signal system, the = -*
~combination with: a receptacle containing
flmid under pressure, of a signal system com-

. prising a suitable circuit, a make-and-break .
device therein, a source of current-supply, 95

‘and a signal-responsive device; and means
controlled by certain variations in pressure
inthereceptacle, for actuating the make-and-
break device to transmit, a: plural-impulge

'signal; said means being timed in operation 100
to functionally operate only upon the main-
-tenance of the pressure conditions in_ the re-

- ceptacle to which it responds for & predeter-. .
‘mined length of time. e

,  12. In a fire-protection signal system, the 105
combination with a movable element of a.fire- =~

-extinguisher system, of a signal system com-
prising a. circuit, a source. of current-supply
therefor, and make-and-break devices-and.a: .
signal-responsive device therein; and-means 110 |
operatively associated with-the valve for con- |
trol: thereby, for- actuating the make-and-

| break devices-to transmit a plural-impulse .

signal, timed to-functionally operate only .
upon. the maintenance of the operation-in1-.r15

tiating ‘c‘bﬁditiqxif'of- the valve for a predeter-

75

* T+

‘mined time. L -
13. I a firesprotection signal system, the -
combination with.a movable element of a. fire-
-extinguisher system, of a signal system com- 120
‘prising & circuit; a source: of current-supply
therefor, a. signel-responsive device; and- a
plural-impulse-signal transmitterinvolvnga
circuit-controlling. switch, & switch-actuat-
ing part-and a motor for mdving the switch- 123
-actuating part, and means ¢ontrolled by the
valve, and timed in operation, for eondition-
| iIng the motor to.move the switch-actuating

- -
el e

)



“certain position for a predetermined interval 1

828,045

part -upo'ﬁ the _maint'enance of the valve in

14. In a fire-protection signal ISys;te,ﬁi, the

combination with a receptacle of a fire-extin-

predetermined con- | than the predetermined: time.

guisher system wherein

- ditions should be maintained, of & part asso-

" clated with

10

e

sponse to variations from normal conditions,

a signal system comprising a circuit, means

of electric-current su%ply therefor, a signal-
responsive device, an a’plural-impulse-sig-
nal transmitter involving a circuit-control-

ling switch, a switch-actuating memb er mov-

able to actuate the switch to transmit a plural-
impulse signal, and means for actuating said
switch-actuating member, associated with

- the part responsive to conditions in the recep-

20

tacle for control thereby and timed to _
tionally operate only upon the maintenance
of

- receptacle for a predetermined time.

25

- when maintained in

‘30

35

15. In combination, a signal-transmitter, a

movable signal-initiator to be. supervised, a
-timing device operatively associated with the

transmitter and signal-initiator, and arranged
functionally operative
condition by the initiator for ‘a predeter-

ined time to condition the transmitter for

operation, and when maintained in such con-

dition for less than the redetéermined time
-to restore itself tdﬁorma,{)

- alfecting the transmitter. -
16, In combination, a valve, a signal-

transmitter, and a timing device, responsive

to an abnormal condition of the valve tor a
definite time to trip the transmitter and self-

- restoring after maintenance of such abnormal

40

45

-condition for less than such definite time.

~17. In. combination with a valve, a nor-

mally wound signal device, and means for |

tripping the signal device comprising a mov-
able part associated with the valve for move-

‘ment thereby, and a timing device arranged |
from normal position by said |

to. be moved

1ng self-restoring to
sald receptacle movable in re- |

tion the signal device

fune-

pervised,

the operation-ihitiating conditions in the

_ Inpresence of—— - -

B

movable part and, when maintained in ab-

normal position for a predetermined time, to
trip the signal device, said timing device be-
normal condition after
Inaintenance in abnormal condition for less

- 18. In combination with a device to be su-
pervised, a normally wound signal device, a

L

timing device controlling the signal device

and contrelled by the device to be supervised,

sald timing device being adapted to condi-
for operation only after

its maintenance in condition fop operation by

‘the device to be supervised for a predeter-
mined time, and to restore itself to initial
condition after maintenance ir timing condi-
tion for less than the predetermined time.

19. In combination with a device to be su-
a normally wound signal device, an -

electrical timing device controlling the signal

device and controlled by the device to be su-
pervised, said timing device being adapted
to condition the signal device for operation
only after its maintenance in condition for
operation by the device supervised for a pre-

determined time, and to restore itself to ini-
tial condition after maintenance in timine
condition for less than the predetei‘mineg
time. .

20. In combination, a valve, an electrical

me | signal-transmitter, and means for controlling
condition without |

00 -
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70

75

the operation of said transmitter comprising .

an electrical timing device

ing after maintenance of such abnormal con-
ditions for less than such definite time.’ |

- . In testimony that I claim the foregoing as

my own I affix my signature in presence of
two _Wltne_sseS.__ : .

JAMES G. NOLEN.

Gro. T. May, Jr.,
| _MARY F. ALLEN, -

I

| responsive to ab-
normal conditions of the valve for a definite

time to trip the transmitter, and self-restor-. 86



	Drawings
	Front Page
	Specification
	Claims

