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UNITED STATES PATENT OFFICE. 
ANES G. NOLEN AND CHIN E. SHEPHERD, OF CHICAGO, ILLINOIS. 

FIRE-PROTECTION 

939,293. Specification of Letters Patent. 

Application filed April 25, 1904, 

SGNAT, SYSTEV. 

Patiented Nov. 9, 1909. 
Serial No. 204,779. 

To all whom it may concern: 
Be it known that We, JAMES G. NoLEN 

and JOHN E. SHEPHERD, of Chicago, in the 
county of Cook and State of Illinois, have 
invented certain new and useful Improve 
ments in Fire-Protection Signal Systems; 
and we hereby declare that the following is 
a full, clear, and exact description thereof, 
reference being had to the accompanying 
drawings, which form part of this specifi 
cation. 
Our invention relates to improvements in 

fire protection signal systems, and conten 
plates the combination of an electric signal 
ing system with a fire extinguisher system 
in such manner that upon the occurrence of 
any Ordinary trouble in the fire extinguisher 
system (or in the alarm system itself) an 
alain or signal Will be transmitted to a cen 
tral station to notify those interested in the 
protection of the risk of the existence of 
abnormal or dangerous conditions therein. 

In the drawings; Figure 1 is a diagram 
matic view illustrating graphically char 
acteristic proportions of a fire extinguisher 
system, equipped with a signal system elm 
bodying our invention. Fig. 2 is a simpli 
fied view of the circuits of our system, as 
applied in Fig. 1. Fig. 3 is a detail of a 
float valve forming part of the fire extin 
guisher system showing its association with 
an alarm box of the alarm system. Fig. 4 
is a sectional detail of a variable-pressure 
check-valve in the extinguisher system. Fig. 
5 is a plan view of a master box in the alarm 
system. Fig. 6 is a side elevation of por 
tions of Said box. Fig. 7 is a detail of the 
signal transmitting wheels and pens of the 
said master box. Fig. 8 is a detail of the 
wheel upon the bottom of the box with 
which the detent devices are associated. Fig. 
9 is a detail of a form of thermostat adapted 
for use in our system. 
Throughout the drawings like characters 

of reference refer always to like parts. 
Referring now particularly to Fig. 1, A 

indicates a tank or reservoir upon the top of 
the building, such as is usually supplied with 
water from the city mains. ( indicates a 
feat movable up and down with the rise and 
fall of the water in the tank, and associated 
in any desired manner with a normally-set 
signal-box of the alarm system, so that upon 
the undue fall of the water in the tank the 
bOX 1 is tripped. C.’ indicates a therinon 
eter having its bulb immersed in the Water 

in the tank A, and having electrical coln 
tact points in the path of travel of the mer 
cury of the thermometer arranged in two 
pairs, Gne pair being arranged so that con 
tact is broken therebetween when the mer 
cIlry indicates a temperature lower than is 
desirable in the water tank A.-say 40° F 
and the upper pair being arranged to be 
closed when the mercury indicates an unduly 
high temperature-say 180° F. B indi 
cates a pressure tank containing Water under 
air pressure, and connected with the Water 
Supply tank A in the usual manner. b in 
dicates a pressure gage associated with the 
pressure tank B having a hand b arranged 
to Sweep over a segment b° in electrical con 
tact there with. The segment li is of a 
length corresponding with an indicated nor 
mal range of pressure in the tank B : so that 
as long as pressure is normal in the tank B 
the hand b is in contact with the segment b°, 
but when the pressure fails below its normal 
range contact between said parts is broken. 
Cindicates a riser of the fire extinguisher 
system connected with the pressure tank B 
in the usual mannel. The riser C is pro 
vided with the usual variable pressure valve 
D one form whereof is shown in Fig. 4, the 
construction of which is well understood and 
needs no detail description herein, said valve 
being provided with an escape pipe (d nor 
mally closed by the valve and communicat 
ing with a vertically disposed pipe e the up 
per end of which communicates with a float 
valve structure E. e. indicates a valve cas 
ing, provided at its upper end with a relief 
outlet e? having at its inner surface a valve 
seat e” with which coacts a valve member e' 
provided with a cup - shaped skirt e ar 
ranged to overlie a float ball e arranged 
within the casing e’. This construction is 
such that air escaping through the pipe e 
can find its way up around the float e” with 
out elevating the latter, and may escape 
through the valve seat e and outlet e°, but 
that water flowing into the casinge' through 
the pipe e lifts the float e and raises the 
valve e' to closed position upon its seat e. 
Mounted upon the top of the valve casing 
e' is an alarm box 19 arranged to be tripped 
or conditioned for operation when the valve 
member e is raised as aforesaid. We have 
shown a simple connection for effecting such 
operative association of the box and valve. e? 
lepresenting a stem rigidly connected with 
the valve member e and projecting upward 
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to the top of the casing, and its end piv 
otally connected to one extremity of a bell 
crank arm e, at the opposite extremity of 
which is a hooke' adapted to engage the end 
of a handle 19 of the signal box 19 to hold 
the same in elevated or set position. It will 
be obvious that as the valve is raised the bell 
crank is turned upon its pivot to release the 
handle 19’ which under the impulse of the 
spring of the box descends. Findicates a 
waste valve of any well known construction 
adapted to permit the escape of Water from 
the pipe e after the pressure in the pipe is 
cut off by the restoration of the valve iD to 
normal or closed position. G indicates a 
gate valve of well known construction, ar 
ranged as usual in the riser C. His a pres 
sure gage associated with the riser C to show 
the pressure therein above the variable pres 
sure valve D, said gage being provided with 
a hand h adapted to sweep over a segment 
h' in electrical contact therewith, said seg 
ment representing the normal variation of 
pressure in the riser. 
We will now describe the mechanical 

construction of a master box or signaling ap 
paratus, such as We employ in the practice 
of our invention, and herein illustrated in 
IFigs. 5 to 8. 

f indicates the box as a whole; i. the elec 
tro-magnet forming part of the actuating 
device for the contact controlling mechan 
ism; i' the magnet armature, and i* indicates 
generally a spring motor or clock work 
mechanism carrying and controlling the 
electrical contact members or signaling de 
vices proper. The motor and contact de 
vices we will, for brevity, call the signal 
transmitting instrument, and the magnet 
and armature we will refer to as its actuating 
devices. The clock work frame or motor in 
cludes a pinion i' mounted on the under 
face of the motor and having formed there 
in two apertures i and i diametrically op 
posed and at different radial distances from 
the axis of the pinion; indicates a bell 
crank lever mounted on a pivot i with its 
inner end extending in parallelism to the 
pinion i° and having its extremity cut away 
to leave two fingers is and i provided with 
inturned ends arranged for engagement re 
spectively with the perforations i and it of 
the pinion i. The outer end of the lever i 
extends upward, is provided with a hori 
Zontal extremity divided to form two prongs 
it and it suitably separated and arranged 
in operative proximity to a stem i project 
ing from the escapement member of the 
clock work. This construction as a whole is 
such that the portion of the lever in front 
of its pivot it may be raised to depress ?inger 
is into engagement with the perforation i* 
of the wheel to hold the motor mechanism 
against movement, the prong i' at the same 
time swinging in front of the stem i to pre 
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vent the escapement from operating; or the 
forward portion of the lever 9 may be de 
pressed to raise the lower finger i', into en 
gagement with the perforation i of the pin 
ion, the prong it at the outer end of said 
lever moving to intercept the movement of 
the stem it? of the escapement. When neither 
of the finger ends is or i is in engagement 
with its perforation i* or i, that is to say 
when the wheel is traveling so that its un 
perforated portion is passed between the 
fingers the upper end of the lever is in such 
position that the stem it vibrates between 
its prongs it and it. 
The armature i', normally held in out 

ward position by a spring i", is provided 
with a lever arm it extending to and con 
nected with the lever i in front of its pivot 
if, and accordingly the train in its normal 
condition is held as indicated in Fig. 6, that 
is to say with the lower finger i in engage 
ment with the perforation it. If now the 
armature i' be moved toward its magnet 
poles and held in such position, the finger i 
is removed from its aperture i, and the pin 
ion starts in rotation, the finger is resting on 
the upper surface of the pinion, and the es 
capement stem playing between the prongs 
af the outer arm of the lever. When now 
the pinion is completes a half revolution the 3 
finger is engages the aperture i* and stops 
the pinion. The release of the armature 
from the poles, however, at any time after 
the pinion starts in motion restores con 
trol to the armature Spring, and the finger 
is either can not engage in its aperture, Or, 
if already engaged, is removed therefrom, 
so that the pinion completes its revolution, 
It will then be seen that movement of the 
armature in either direction under the in 
fluence of its magnet and spring actuates the 
contact controlling mechanism which in 
turn works the contact members. 
Mounted upon the upper face of the mo 

tor are the two member wheels i and 7 of 
the master box, mounted for simultaneous 
rotation upon a common stem, and so geared 
as to make two rotations to one of the pinion 
i°. Each of the wheels is provided with a 
toothed portion, and an elevated peripheral 
portion, the elevated portion of each being 
coextensive with and in position correspond 
ing to the toothed portion of the other. The 
upper wheel i has associated there with con 
tact devices comprising a spring pen 21 and 
its contact 22, and wheel it has associated 
with it pen 24, contact 25 arranged in cir 
cuits to be described. The arrangement of 
the pens is such that contact is normally 
made by each with its contact point, said 
contact being broken whenever a tooth or 
the elevated peripheral portion of the cor 
responding member wheel of the contact 
controlling mechanism passes beneath the 
pen. 
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Referring now to the electrical circuits of 
our system, 10 indicates a central battery lo 
cated at a central station in conjunction 
with three signal receiving instruments 11, 
12 and 13. The instrument 11 is all'anged 
in the ground connection 14 splitting the 
central battery 10, while the instruments 12 
and 13 are arranged directly in a main cil'- 
cuit on the left and right sides respectively 
of battery 10. 
To trace now the main circuit, from bat 

tery 10 extends a wire 15 connected with the 
recording instrument 12 from whose other 
terminal extends wire 16 connected to one 
terminal of the box 17 which is arranged to 
be tripped by its float when the water level 
in tank A falls. The other terminal of box 
17 is connected to wire 1S extending to box 
19 associated with the valve E as heretofore 
described. From box 19 extends a wire 20 
connected to the pen 21 associated with the 
upper wheel of the master box, heretofore 
described. From the pen 21 extends a wire 
23 connected to pei) 24 of the lower wheel of 
the master box, whose contacting contact 25 
is connected by wire 26 with one terminal of 
the electro magnet i. The opposite terminal 
of the electro magnet is connected by wire 
27 with the manually operable signal box 2S, 
whose opposite terminal is connected by 
wire 29 with one terminal of the receiving 
instrument 13, the other terminal whereof is 
connected by wire 30 with the right hand 
pole of the central battery 10. This consti 
tutes what we will term the main circuit, 
which it will be noted includes in series the 
central battery signal receiving instru 
ments, a float-operated tank alarm box, the 
valiable pressure alarm box of the riser 
system, the pens of the lower wheel of the 
Inaster box, the magnet of said master box. 
and the manual signal box. 
A normally-closed, local shunt. or sub-cir 

cuit is provided around the portion of the 
main circuit including the magnet i. Such 
shunt being provided by the contact member 
22 associated with the pen 21 connected to 
the hain circuit, whence extends a wil'e 3 
connected to the segment i? of the riser 
pressure gage H. The hand h of said gage 
is connected to wire 32 which is connected in 
series along one side of all the thermostats 'i' 
(if any) employed in the system, one ther 
most at only being shown for simplicity. 
This wire 32 has its opposite extremity con 
nected to the hand b of the pressure gage b 
associated with the pressure tank B. The 
segment b° of said gage is connected by wire 
33 With the lower contact of the series of the 
thermometer a, the coacting contact point 
being connected by wire 34 with the arma 
ture 35 of an electro-magnet 41 whose wind 
ing is contained in a circuit to be descriled. 
36 indicates the front contact point for the 
armature, connected by wire 37 with the 

s 

Wii'e 2 forming part of the main circuit. 
Thus the al'mature 35 forms in effect a cir 
cuit breaker, held forward in circuit closing 
position, against the tension of its spring, by 
a magnet in another circuit. It will now be 
Seen that as long as the various devices in 
the sub-circuit described are closed the said 
Sub-circuit forms a closed circuit parallel to 
a portion of the main circuit including the 
electro laagnet i of the master box. The 
magnet i is so wound that when the said sub 
circuit is closed the airmature is not ener 
gized sufficiently to attract the al'mature, but 
should the said sub-circuit be broken and all 
of the current from battery 10 sent, through 
the magnet winding, the arimature of the 
master box is attracted and the box set in 
operation. 
An independent local circuit is provided. 

preferably grounded at both ends, and ex 
tending as follows: from ground at (f 
through a local battery 38 to wire 39, 
through all the thermostats T to the coil 40 
of the electro-magnet 41, whose opposite ter 
minal is connected to wire 42 extending to 
ground at 9. 
The thernostats T heretofore adverted 

to are not essential to our system and inlay 
be omitted, but if employed, they are pref 
erably of the character shown in Fig. 9 con 
sisting essentially of two pairs of separated 
circuit parts i and t ai'ranged in opposing 
relations and normally connected in closed 
circuit relation by two insulated contact 
blocks t°-l' supported on a vertically mov 
able rod i in such a manner that, when the 
rod is released for vertical movement under 
the influence of gravity, the blocks i*- 
are reunoved from between the two coacting 
pair's of strips, to break circuit therethrough. 
ipon the said rod t is also mounted a cross 
bar t of conducting material so disposed 
that when the rod falls under the influence 
of gravity as aforesaid, the bal' i' closes cir 
cuit between the pairs of contact strips and 
connects then) in electrically crossed rela 
tion subsequent to the breaking of the circuit 
by the removal of the contact blocks i°-f: 
fronn contact there with. Suitable heat 'e- 
leasable means, such as the body of fusible 
solder #5, should be provided for normally 
maintaining the rod t” in elevated position, 
and a weight t is preferably attached to 
the rod to make its descending action, when 
released by the fusing of the solder, sharp 
and effective. Other forms of thermost at 
however, may be used in conjunction with 
our system but should be adapted, when 
the heat conditions are such as to set the 
thermostat in operation, to throw a cross e 
tween the wires 32 and 39. It will be ap 
parent that the arrangement of the circuits 
and devices is such that if either of the said 
wires 32 or 39 be broken the integrity of the 
sub-circuit including the shunt circuit wire 
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32 is destroyed, as the breakage of the inde 
pendent circuit wire 39 withdraws current 
from the magnet 41 and permits the arma 
ture 35 of said magnet to be moved by its 
spring away from its contact 36 thereby de 
stroying the integrity of the sub-circuit in 
cluding the wire 32. 

Associated with the gate valve G are nor 
mally open contact members adapted when 
closed to bridge the thermostat wires 32, 39, 
and arranged to be closed when said gate 
valve is moved to closed position. In the 
construction herein indicated 43 and 44 in 
dicate a pair of normally separated contact 
springs connected respectively by wires 45 
and 46 to the wires 39 and 32 of the ther 
mostat sub-circuit and the independent ther 
mostat circuit. A wheel G' may be pro 
vided upon the stem of the valve G and ar 
ranged to close the said springs when the 
valve is moved to closed position. The up 
per contacts of the thermometer a? of the 
tank A are likewise arranged in a normally 
open path bridged between the sub-circuit 
and the independent circuit, one of the con 
tact points being connected by wire 47 to 
the Wire 34 of the sub-circuit and the other 
being connected by wire 48 to the wire 39 
of the independent circuit. 
In operation the system will work as fol 

lows; Should the conditions of the water 
level in the tank A or of Water flow in the 
riser C become such as to trip either of the 
boxes 17 or 19, or should the manual box 
28 be set in operation, either of such boxes 
will operate upon the main circuit in a por 
tion not paralleled by the sub-circuit and 
send its predetermined and characteristic 
signal to the central station. Should ab 
normal conditions of pressure, in the pres 
sure tank or riser or the undue cooling of 
the water in tank A open the sub-circuit 32 
through either of the gages H or l) or the 
thermometer a', all of the current from the 
central battery 10 will be transmitted 
through the magnet i. of the master box, 
thereby magnetizing the same to such a 
degree that it attracts its armature i against 
the tension of its spring and holds the same 
closed until the sub-circuit is reëstablished. 
Under these conditions the master box, as 
heretofore described, will be actuated so 
that its signal wheels make one round, but 
it will be apparent that as only the lower 
pen and contact under such conditions re 
ceive current-the upper pen-contact be 
ing in the sub-circuit-the signal trans 
mitted will be simply that of the lower 
wheel, that is to say, the number of the box 
once made followed by a long dash or “ run 
down’. Should now conditions be so re 
stored that the sub-circuit is again com 
pleted, the magnetism of the electro magnet 
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vices of the spring motor moved to permit 
another revolution of the number wheels. 
It will be noted, however, that now the cir 
cuit is complete through both the main cir 
cuit and the Sub-circuit, so that both pairs 
of pens receive current when closed and the 
signal transmitted to the central station will 
be the box number thrice repeated. 
Under other conditions-for instance when 

the heat of the Water tank. A reaches danger 
point, or a thermostat T fuses, or the valve 
G is closed, a short circuit is established be 
tween the wires 39 and 32. Now the current 
from the local battery 38 is partially divert 
ed from the independent thermostat circuit 
and taking the cross wherever offered to the 
Sub-circuit, finds its way to the main cir 
cuit and thence to ground, through the 
ground connection splitting the central bat 
tery. By this diversion of a portion of the 
current the magnet.41 is so weakened that it 
is unable to hold the armature 35 against 
the tension of its spring and, therefore, said 
armature 35 is retracted, breaking the sub 
circuit at the contact point 36. Consequently 
the effect of a cross is to break the sub-cir 
cuit, thereby causing a transmission to the 
central station of the same signal as when 
any one of the devices included in the sub 
circuit is operated to break the same. 
Should, however, the cause of the cross be 
removed and the cross broken, as for ex 
ample by the restoration of the valve G to 
its normal position or the cooling of the 
Water in the tank A, the current of local 
battery 38 will again traverse its normal, in 
dependent path, and energize the magnet 41 
to such an extent that it again attracts its 
armature, arranged in the sub-circuit. Ac 
cordingly the detent devices of the master 
box are again actuated to permit the second 
round of said box, and current being sup 
plied through both pairs of pens the full 
signal of the box number thrice repeated 
will be sent in. It will now be apparent that 
our system provided for the sending of a 
signal to central station upon the occurrence 
of any one of the usual troubles in the ex 
tinguisher system or in the alarm system 
itself, and for the transmission to central sta 
tion of a different signal upon the restora 
tion of the normal conditions of the circuit 
by the removal of the causes of trouble. 
Should, however, a fire occur within the pro 
tected area a distinctive signal will be trans 
mitted to the central station. As soon as 
the heat conditions become excessive one (or 
more) of the sprinkler heads goes off and the 
pressure above valve D is momentarily re 
lieved, but immediately restored as the valve 
lifts and the water flow begins. Accordingly 
the hand h of gage H. makes a quick oscilla 
tion, falling below its normal range as the 

i will be so reduced that its armature i is pressure is reduced, and so breaking contact 
retracted by the spring, and the detent de with its segment h., and then as the pressure 
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939,293 
s - s - - , - . ; , . is restored swinging back to normal position 
and making contact with its segment. By 
this operation the sub-circuit is broken and 
reéstablished so that the armature of the 
Inastel box magnet is first attracted and then 
instantly released, thereby operating the de 
tent mechanism of the motor to permit two 
uninterrupted revolutions of the number 
wheels. The rapidity of movement of the 
gage hand h is such that the sub-circuit is 
closed before the number wheels begin to 
transmit their signals, and accordingly, both 
the nain and sub-circuits being closed, both 
wheels send their characteristic signals and 
the recorders at the central station receive 
the number of the master box six times re 
peated. Furthermore, the unbalancing of 
valve D admits water to float Valve chamber 
E, and trips box. 19. Said box is preferably 
timed to act later than the master box, and 
a second signal characteristic of said box 19 is 
received at the central station. Further, the 
pressure in tank B is slowly reduced as the 
water is forced therefrom, and the hand of 
the gage b finally breaks contact with its 
segment, again breaking the sub-circuit, and 
actuating the master box, which this time 
sends only usual trouble signal. It will thus 
be seen that three separate signals are suc 
cessively transmitted following the blowing 
of a sprinkler head, and such a succession of 
signals, irrespective of character is construed 
to mean fire. The signal-sequence referred 
to will be sent only in the event a sprinkler 
head blows but not a thermostat, or that the 
thermostats are left out of the systein. if a 
thermostat and a sprinkler head blow prac 
tically simultaneously then the fact that a 
permanent cross is effected between the Sub 
circuit and the independent local circuit, 
thereby breaking the sub-circuit as hereto 
fore described prevents the transnission 
of anything but a single trouble signal from 
the master box. This, however is followed 
by the signal from box 19, as heretofore de 
scribed, and such sequential signals are in 
terpreted as a fire signal. 
We do not herein claim jointly the ar 

rangement of devices for transmitting the 
successive signals, which is claimed in an ap 
plication of John E. Shepherd filed April 
25, 1904, Serial No. 204.777. 
While We have herein described in detail 

one operative embodiment of our invention. 
we desire it understood that many changes 
night be made in the particulai application 
of our invention without departing from the 
spirit and scope thereof. 
Having thus described our invention, what 

we claim and desire to Secure by Letters 
Patent, of the United States, is:- 

1. In combination with a fire extinguisher 
system comprising a water tank, a float 
therein to indicate a drop in the water level, 
a riser, a variable pressure valve in the riser, 

a float valve controlled by said variable 
pressure valve, and a sprinkler connected 
with the riser, of a signal system comprising 
a central signal-receiving instrument, a sig 
mal transmitting instrument associated with 
the water tank float for actuation thereby, 
as described, another signal transmitting 
instrument associated with the float valve 
for actuation thereby, a battery and circuit 
connections including in series the battery, 
the signal receiving instrument and both 
of said signal transmitting instruments. 

2. In combination with a fire extinguisher 
system comprising a lisei and a gate valve 
in said riser, an alarm system comprising 
a signal receiving instrument, and a battery 
included in a grounded main circuit, a sub 
circuit parallel to a portion of said main 
circuit, a signaling device in one of Said 
circuits, an electro-magnet for actuating said 
device arranged in a portion of the main 
circuit paralleled by the sub-circuit, an inde 
pendent grounded local circuit, a battery 
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in said circuit, a circuit breaker in the Sub 
circuit, a magnet controlling said circuit 
breaker in the independent circuit, contact 
springs associated with the gate valve ar 
anged to be moved into contact as the valve 

is closed and separated when the valve is 
open, and connections from one of Said 
springs to the independent local circuit and 
from the other spring to the sub-circuit. 

3. In a fire protection signal System, a 
vaive: a normally-wound transmitter adapt 
ed to transmit different, distinguishable sig 
nals, and comprising two sets of circuit 
make-and-break-devices, and a motor for 
actuating said make-and-break devices; a 
main circuit including one of said sets of 
make-and-break devices; a signal responsive 
apparatus operatively associated with said 
circuit; a supervisory circuit in shunt to said 
make-and-break devices of the main circuit, 
said shunt including the remaining make 
and-break devices; electro-magnetic means, 
controlled by the condition of the super 
visory shunt, for controlling the motor; and 
means associated with the valve for con 
trol thereby adapted and arranged to con 
dition the shunt to initiate one signal as 
the valve is moved from normal position and 
to initiate another distinguishable signal as 
the valve is returned to normal position. 

4. In a fire protection signal system, a 
valve; a normally wound transmitter adapt 
ed to transmit two distinguishable signals 
and comprising two sets of signaling devices, 
and a motor for said signaling device; a 
main circuit including One set of signaling 
devices: a signal responsive apparatus op 
eratively associated with said circuit; a Su 
pervisory circuit in shunt to said set of sig 
inaling devices of the main circuit, and in 
cluding the other set of signaling devices, 
electro-magnetic means controlling the 
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motor, responsive to a break of the super- transmitter, adapted to transmit two dis 
visory circuit to condition the transmitter 
to transmit one signal and to the closing 
of said circuit to condition the transmitter 
to transmit another distinguishable signal, 
and means associated with the valve for au 
tomatic control by movement thereof, con 
trolling the condition of the supervisory 
shunt. 

5. In a fire protection signal system, the 
combination with a valve of a fire extin 
guisher system, of a signaling system com 
prising signal responsive apparatus, means 
of current supply, circuit connections and 
a signal transmitter arranged and adapted 
to transmit one signal as the valve is moved 
in one direction, and another distinguish 
able signal as the valve is moved in the 
opposite direction. 

6. The combination with a fire extin 
guisher system involving a valve, of a signal 
system comprising a main circuit, a super 
visory shunt thereto, a normally-wound sig 
nal transmitter operatively associated with 
One of said circuits, a signal responsive de 
vice operatively associated with said main 
circuit, electro-magnetic means for control 
ling the transmitter, associated with the su 
pervisory circuit for control by its elec 
trical condition, and means operatively asso 
ciated with the valve for breaking the super 
visory shunt when the valve is moved in 
predetermined manner, 

7. The combination with a fire extin 
guisher system involving a valve, of a signal 
System complising a main circuit gi'ounded 
at central station, a Supervisory shunt there 
to, a normally-wound signal transmitter 
operatively associated with one of said cir 
cuits, a signal responsive device operatively 
asSociated with said main circuit, electro 
magnetic means for controlling the trans 
mitter, associated with the Supervisory cir 
cuit for control by its electrical condition, 
and means operatively associated with the 
valve for grounding the supervisory shunt 
when the valve is moved in predetermined 
alle. 
8. The combination with a fire extin 

guisher system involving a valve, of a signal 
System comprising a main circuit, a Super 
visory shunt thereto, a normally-wound sig 
nal transmitter operatively associated with 
One of said circuits, a signal responsive de 
vice operatively associated with said main 
circuit, electro-magnetic means for control 
ling the transmitter, associated with the 
supervisory, circuit for control by its elec 
trical condition, and means operatively asso 
ciated with the valve for grounding and 
breaking the supervisory shunt when the 
valve is moved in a predetermined manner. 

9. The combination with a fire extin 
guisher system involving a valve, of a signal 
system involving a normally-wound signal 

tinguishable signals, a signal responsive de 
vice, suitable circuits, and operative connec 
tions between the transmitter and the valve 
whereby movement of the valve from open 
position occasions the transmission of one 
signal and movement of the valve from 
closed toward open position occasions the 
transmission of a different, distinguishable 
signal. 

10. In a system of fire extinguisher super 
vision, the combination with a fire extin 
guisher system involving a pressure tank, of 
a signal system involving a signal responsive 
apparatus, a signal transmitting apparatus 
capable of transfinitting two distinguishable 
signals, an electro-magnetic controlling de 
vice for said transmitter, suitable circuit 
connections, and a pressure indicator asso 
ciated with the pressure tank and provided 
with circuit controlling means operatively 
related to the circuit of the transmitter-con 
trolling apparatus, to initiate the transmis 
sion of one signal upon a predetermined 
variation from normal pressure in the tank, 
and to initiate a distinguishable signal upon 
the restoration of normal pressure. 

11. In a system of fire extinguisher super 
vision, the combination with a fire extin 
guisher system involving a pressure tank, of 
a signal system involving a signal recording 
apparatus, a signal transmitter adapted to 
transmit distinguishable signals, suitable 
circuit connections, and means associated 
with the pressure tank for conditioning the 
transmitter to transmit one signal upon a 
predetermined variation of pressure from 
normal, and to transmit a distinguishable 
signal upon the restoration of normal pres 
Sle. 

12. In a fire extinguisher Supervision 
system, a fire extinguisher system involving 
a gravity tank, a pressure tank, piping, and 
a valve, in combination with a main circuit 
extending from the protected area to a cen 
tral station, a signal recording device at said 
central station, means for indicating by 
positive recordable electric signal variations 
of conditions from normal in the gravity 
tank, pressure tank and valve, operatively 
associated with said main circuit to trans 
mit therethrough to the signal recording 
apparatus, and means for supplying energy 
to the electric devices. 

13. In a fire extinguisher supervision sys 
tem, a fire extinguisher system involving a 
pressure tank, piping and a gate valve in 
said piping, in combination with a main cir 
cuit extending from the protected area to a 
central station, a signal recording device at 
said central station, means for indicating by 
definite recordable electric signal the vari 
ation of conditions in either the valve or 
pressure tank from normal and by distin 
guishable signal, the restoration of normal 
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conditions in said device, said means being piping, and a gate valve; of means for in 
operatively associated with said main cir 
cuit to transmit therethrough to the central 
l'ecording apparatus, and means for supply 
ing energy to the signal System: 

14. The combination with a file extin 
guisher System involving a gravity tank, a 
pressure tank, piping, and a gate valve, Of 
means for indicating water level in the 
gravity tank, pressure ill the pressure tank. 
temperature in One of Said tanks, and move 
ments of the valve, and a signal system coin 
prising a central station appai’atlls involving 
a signal 'ecorder, signal tiransmitting uneans 
associated with the indicating means : fou'e- 
said fol' actuation to transmit l'ecordable 
signals upon the indication of abnormal con 
ditions in the devices supelvised thereby, 
suitable circuit connections between the sig 
nal recording and transmitting ine: 
suitable means for supplying electric energy 
thereto. 

15. The combination with a fire extin 
guisher system comprising a riser and a gate 
valve ili said rise', of an alarm systein con 
prising a signal receiving instrument, a bat 
tery, a signal transmitting instrument, an 
electromagnet for controlling said transmit 
ting instrument, and a circuit including said 
devices, said electromagnet being responsive 
to variations of current flow therethrough to 
actuate the signal transmitting instrument. 
cil'cuit connections arranged. When varied to 
operatively vary the current flow through 
the magnet, and means for varying the last 
said connections associated with the gate 
valve for control thereby. 

16. The combination with a fire extin 
guisher system involving a gravity tank, 

ins and 

dicating water level in the gravity tank, and 
movements of the valve; and a signal sys 
tenn, comprising a central station apparatus 
involving a signal recorder, signal transmit 
ting means associated with the indicating 
means aforesaid for actuation to transinnit 
recordable signals upon the indication of ab 
noi'nal conditions in the devices Supervised 
thereby, suitable circuit connections between 
tle signal 'ecording and transmitting means, 
and suitable means for supplying electric 
energy tiereto. 

17. The coin bination with a fire extin 
guishe’ systein involving a SOiLice of fluid 
Supply, piping, and a gate Valve; of means 
for indicating predetei'mined abnormal con 
ditions in the Source of water Supply, flow 
of water in the piping and movements of 
the gate valve. and a signal system compris 
ing a cential station apparatus involving a 
signal recorder, signal transmitting means 
associated with the indicating means afore 
said for actuation to transmit recordable sig 
has upon the indication of the conditions, 
in the devices Supervised, to which said in 
dicators respond, suitable circuit connections 
between the signal recording and transmit 
ting meals, and suitable ineans for supply 
ing electric energy thereto. 

in testinhony that we claim the fol'egoing 
as our own. We affix our signatures in pres 
ence of two witnesses. 

JAMES G. NOLEN. 
JOHN E. SHEPHERD. 

Witnesses: 
GEORGE T. MAY, Jr., 
MARY F. ALLEN. 
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