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To all whom it may concern: 
Be it known that I, JoHN E. SHEPHERD, 

a citizen of the United States, residing at 
Chicago, in the county of Cook and State of 
Illinois, have invented certain new and use 
ful Improvements in Fire-Protection Signal 
System, of which the following is a specifi 
cation. 
My invention relates to improvements in 

fire protection and signal systems, and has 
for its primary object to provide an im 
proved fire signal initiating System oper 
able independently of, or to best advantage 
in conjunction with, automatic sprinkler 
systems for fire extinguishing pirposes. 

eretofore automatic fire alarm signaling 
has usually been effected by a system of one 
of three types, electric circuits embodying 
therinostats, “Ludlow' systems, or 'signal 
ing systems operating in conjunction with 
fire extinguishers. Of these several systems 
thermostatic systems are open to objection 
on account of frequent failure due to the 
delicacy and lack of power in the move 
ments of the thermostatic circuit control 
ling parts and theil' liability to become inop 
erative after long periods. Of inactivity. 
The “udlow system of signal initia 

lion sometimes enployed contemplates the 
provision of a piping system normal under 
at nospheric pressure but containing therein 
a volatile substance tremendously expan 
sive ider the influence of heat to cate : 
signal actuating pressure upon the occur 
rence of an indue, heat condition in the lo 
!ality of the system. Such systems hereto 
fore have been deemed objectionable owing 
to the lack ' ' certainty of the condition of 
the volatile stubstance and have been found 
frequently to fail to accomplish their ob 
ject. IFurthermore it is now customary to 
operate a signaling system in conjunction 
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with an automatic sprinkler system, pro 
viding supervisory means for various in 
portant elements of the extinguisher sys 
ten arranged for actuation upon the oc'- 
currence of it due conditions in the system, 
such as the presence of water-flow in the 
piping and the like. Such systems operat 
ing as auxiliaries to a fire extinguishing 
sprinkler equipment, have been highly or 
ganized, it viewed from the standpoint of 
signaling alone, they lave the disadvantage 
tliat a water-flow signal must practically e 
delayed in order to obviate the difficialty 

of false alarms due to water hammer, and 
further the cost of installation of the spin 
kler system is often a bar to the provisioil 
of adequate signaling protection in areas 
or risks where the fire danger is not sufi 5 cient to warrant the installation of a coin 
plete sprinkler system or the conditions of 
water supply do not favor such an installa 
tion. 
My invention is designed to provide a fire 

protective signal systein, which will afford 
complete and efficient signaliig pirotection 
in risks where it is inexpedient or too 
pensive to install complete sprinkler 
tems, which will obviate the difficulty of 
thernostatic action and insure inaintenance of proper potentiality in the systein and will 
enable the instant transmission of a fire 
alarm upon the occurrence of undue heat 
conditions within the supervised area. 

Further, inore my invention is operable in 
conjunction with a partial fire extinguisher 
equipment so that in risks where the fire 
hazard is confined to lower areas, such as 
the basements and lower floors, the desire 
sprinkler protection for the hazardous 
areas lnay be combined with signal protec 
tion for the less hazardous : 'eas. - 

In the drawings. I have illustrated in scic 
latit; fashion, for illustrative purposes : ly, 
a simple elilot) (liment of illy invention sitti. 
cient for disclosure of its latti'e an i t ) i!:ls 

- 

trate a l'actical installation, altic tigh it will 
be understood by those skilled in the art that 
precise conditions as to installation luth (f 
the hydraulic and elect 'it' appal'at is so vary 
in particular iocalities and in particular 
buildings to be protected that changes inay 
and often histle made in the details of 
ecipment to meet tie in posed conditions, 
without (lepatie from the spirit and scope 
of my invention. 

In said drawings; iigure i is a diagi'aii. 
matic view of a plai it equipet for parti: 
extinguisher-service Jad partial signal pi' - 
tection, showing in diagra lilanatic fashio 
one form of (lectric installation suitable fol' 
the practice of inly ill vention. Fig. 2 is ai) 
enlarged detail of a fragi: eit (if life hy 
(la'a lic equipment, slowing the 'i'strict () (l 
reducer preferably onloyed in the ::ictice 
of Iny inventioia. 
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In the dra Wils. A, 3, Clt D, 'el'st' it. 
respectively the laseel it, first, second ::1 
thiid floors of a building to be protected, i. 8. 
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wherein it may be that the fire hazard is 
mainly confined to the basement or lower 
floor, or wherein the water supply conditions make it inexpedient to provide an extin 
guisher equipment throughout the entire 
building, or where for other causes sprinkler 
protection is desired through only lower 
areas, and signal protection is desired in up 
per floors. In the drawing, a localized sprinkler sys 
tem for the basement or lower floors indi 
cated by A, is shown, 5 indicating a pipe 
representing a city main or other general 
source of water Silpply, communicating either 
through a fire pump 6 or a valved by-pass 
with a main S, with which are connected 
risers 9 and 10 constituting part of a normal 
fire extinguisher system localized to the de 
sired lower floors, such risel's being provided 
with distribution pipe 11, equipped with Ol' 
dinary sprinkler heads 12 of any desired 
construction, normally closed but responsive 
to a predetermined degree of heat to open 
and discharge water, supplied through the 
riser 9. This normal sprinkler system may 
be of any desired character, and each riser 
is illustrated as provided with a usual gate 
valve 13 of any desired construction. In 
some instances it may be practical to Supply 
the localized sprinkler system with water 
direct from the city pressure mains 5, and 
the riser 9 is shown as connected for such 
supply, but in other instances it may be nec 
essary or desirable to provide auxiliary pres 
sure supply means, such as a pressure tank 
15, shown as connected with the risel 10, 
wherein the pressure applied through the 
pressure tank 15 may be localized by the in 
terposition of a check valve 16 between the 
high pressure riser and the lower pressure 
Source of Supply. 
The tank 15 is illustrated as of customary 

character containing a body of water or 
other fire extinguishing fluid, maintained 
under air pressure, which may be generated 
as by a pump 17. 

In the areas where signal protection alone 
is to obtain I provide a miniature sprinkler 
equipment of corresponding character.com 
prising relatively small risers 9 and 10, 
having communicating therewith miniature 
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distribution pipes 11 equipped with minia 
ture discharge heads 12, of similar construc 
tion to the regular sprinkler heads. Whether 
operated in association with the localized 
sprinkler system or in connection with any 
other source of water supply, such miniature 
equipment is so arranged that the discharge 
capacity of one or more of its sprinkler heads 
is greater than a fluid receptive or supply 
capacity, and in installations such as I have 
described I provide for the positive imposi 
tion of such condition by arranging a re 
strictor which, while permitting of commu 
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temi and the miniature system, will not ad 
nait of sufficient fluid-flow from the former 
to the latter to satisfy the discharge capacity 
of one, or any other determined number, of 
the miniature, discharge heads. 

In Fig. 2 it is shown that between the 
normal riser 9 and the miniature riser 9 
is interposed a restricting member 18 shown 
as comprising a disk having therethrough a 
small aperture 19 of less area than the dis 
charge area of a discharge head 12", so that 
obviously while under normal conditions 
when the piping system is tightly closed 
throughout, the fluid pressure within the 
miniature system is determined by the pres 
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sure within the localized extinguisher sys 
tem or other supply source, and upon the 
opening of a discharge head the pressure is 
immediately reduced, as the restriction 18 
reduces the fluid supply to a quantity less 
than the discharge. 

It will be obvious that the pressure main 
tained within the system when in potential 
condition ready for operation to be above 
atmospheric pressure, and where a water 
head insufficient to fill the pipes with water 
to the upper most area to be supervised is 
depended upon, the requisite pressure may 
be maintained in the upper floors by air. 
For convenient manipulation to secure the 
desired effect in the system a drain cock 20 
may be provided at a suitable point, pref 
erably just above the gate valve 13 of the 
risers. Where the natural water supply is 
sufficient, or where auxiliary supply devices 
such as a pressure tank 15, are employed, 
obviously the entire system may be ket 
constantly under water toressure throughout. 

Preferably in installations such as I have 
herein described wherein signal protection 
only is provided in certain areas, a stand 
pipe 21 is arranged to be supplied with 
water through the normal pressure or the 
fire pumps and any usual engine connection 
22, may be provided therefor, the stand pipe 
having on its several floors the customary 
hose connections 23. Obviously the normal sprinkler system 
may be supervised in any desired or known 
manner and the supervision of such normal 
sprinkler system perse forms no part of this 
invention. 
In association with each riser of the minia 

35 . 

90 

95 

00 

05 

15 

ture fluid pressure system. I provide a pres 
sure gage 25- responsive to the pressure 
within the system, such pressure gages be 
ing diagrammatically shown as of the Bour 
don type, and each carrying an electrical 
contact tip 26, normally making contact with 
an anvil, 27 and adapted when the pressure 
drops below normal to a predetermined de 
gree not as low as atmospheric pressure, to 
make contact with a normality idle anvil 2S, 
the anvils 27 and 28 are together connected 
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which has connection to the contact points 26 of the gages. 
Each pressure gage is operatively associ 

ated with a signaling device, preferably a 
plural impulse electric signal transmitter 
of suitable construction, one embodiment of 
which I will now describe. 
The circuit 29 embodies therein a source 

of current supply 30, and a controlling mag 
net 31, normally holding in attracted posi 
tion its al'mature 32, which is connected 
with the controlling mechanism of a nor 
mally wound signal transmitter, arranged to be tripped and subsequently stopped upon 
movement and maintenance of the armature 
in either direction, the arrangement being 
such that upon movement of the armature 
away from its magnet the transmitter is 
permitted to run to a predetermined extent 
sufficient to occasion the transmission of a 
characteristic plural-impulse signal and is 
then stopped, while upon reattraction of the 
armature to its magnet the transmitter is 
released and allowed to run for a differ 
ent period to cause the transmission of a distinguishable signal. 

In the drawingi have indicated a form of . 
transmitter now well known, embodying a 
signal wheel 33 arranged to be spring driven 
through a train including a slower moving 
wheel 34, provided with a raised rim 35 hav 
ing an interior notch and an exterior notch 
at different circumferential points and stand 
by a forked arm 36 centrally pivoted as at 
37 and carrying on its other extremity the 
arnature 82, Said arm being provided with 
a finger 38, ar 'anged when at either extrem 
ity of its novenient to engage the rapidly 
vibrating parts. 39 of the escapement of the 
transmitter, but when it mid-position to 
free said escapement for movement. Con 
Sequently as the transmitter stands with one 
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of its forked arms engaging the inner notch 
of the rim 35 the transmitter is held station 
ary, and when the magnet 31 releases its ar 
mature the lever 36 is drawn over to mid 
position freeing the motor mechanism for 
operation until the exterior notch in the rim 
35 comes into engagement by the outer time 
of the fork when the motor is again stopped. 
Further release of the motor by reattraction 
of the armature permits the running of the 
motor until the interior notch of the ring 
may be again engaged by the lower tine of 
the fork. The parts inay readily be so pro 
portioned that during the first movement of 
the motor parts the signal wheel 33 makes a 
different number of revolutions from the 
number made during the succeeding period 
of release of the motor, for example, when 
the arniature is retracted the signal wheel 
may make two revolutions, and when the 
armature is reattracted it may make three 
revolutions. The signal transmitter may be 

S. 

to a supervisory station, at which station is 
provided a signal responsive lechanism. 

In the specific embodiment shown the sig 
nal wheel33 is provided with pens 40 con 
nected in a circuit 21, one leg of which is at 
central station connected through a l'elay 
magnet 42, to the positive pole of a gene 
ator 43 the negative terminal of which is 
grounded. The other leg of the circuit 41 being grounded. The signaling relay 42 
has an armature controlling a local circuit 44, suitably energized by a battery 45 and 
containing a signal, receiving alld recording 
device 46 of suitable character. 

It will be apparent now that if the rise' 
9 contains water under couparatively low 
ressure, only the lower floors of the build 

ing will be supplied with water, but the aii' 
thereabove in the miniature system will be 
maintained under equivalent pressure and 
the corresponding pressure gage maintained 
in circuit closing position against the upper 
contact 27 of the electrical devices. If fire 
occurs within the sprinkled area it should 
be extinguished through the agency of the 
sprinkler system, and by the provision of any 
usual alarm apparatus customary alaruls 
may be transmitted to the central station. 
In the upper areas, however, occurrence of 
fire immediately fuses a miniature discharge 
head which by virtue of the maintenance of 
constant pressure in the piping connected 
therewith is practically infallible in opera 
tion and has reduced to the minimum the 
disadvantages of deterioration due to long 
periods of disuse. When such discharge 
head opens the fluid within the piping rushes 
out therethrough at a rate faster than it can 
be supplied through the restrictor 1S and 
consequently pressure reduction instantly () ('- 
curs in the miniature system so that the res 
sure gage 25, responds, first is reaking the cir 
cuit and then almost in mediately lunaking 
the circuit again, against the lower coacting 
anvil. Thus the circuit 29 is momentarily 
broken and then restored so that the magnet 
31 first releases and then attracts its arma 
ture, and the wheel 34 is permitted to make 
a full cycle before it is stopped, in such cycle 
occasioning the transnitting wheel 3:3 to ro 
tate five times, sending its distinctive nun 
ber signal five times over, the circuit to be 
recorded at central station upoll the recorder 
46. Thus a distinctive fire signal is calised 
to be transmitted, almost instantly upon the 
occurrence of undue heat conditions within 
the area protected by the signaling protective 
signal. On the other hand in the event of a 
slow leak in the signaling piping systein, 
where the piping is filled with air under pres 
shire, as in the riser 9, the circuit is opened 
but a considerable time elapses before it is 
again closed, so that the trailsnitter Selids 
its distinctive number only twice and a coil 
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arranged in any suitable circuit extending siderable dwell occurs before the rest of the 130 
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signal or three rounds of a signal wheel 33 
is transmitted. Thus the double signal is easily distinguishable from a true fire signal. 
While I have herein described in some de 

tail a specific embodiment of my invention 
for purposes of full disclosure thereof, it 
will be understood that I do not intend to limit myself to the particular apparatus 
shown and described. 

Having thus described my invention, what 
I claim as desire to secure by Letters, Pat 
ent, is: . 1. A fire alarm signaling system compris 
ing a piping equipment extending through 
out an area to be protected connected with 
a source of fluid supply, and containing 
fluid normally under pressure, and provid 
ing heat-released fluid discharging means 
distributed throughout the protected area, 
of means for restricting the supply of fluid 
from the supply source to the discharge 
means below the volumetric discharge ca 
pacity of said discharging, means, and a sig 
naling device associated with the piping sys 
tem beyond the restriction responsive to a 
drop of pressure therein. 

2. In a fire protective system a source of 
water Supply, a miniature piping System 
communicating therewith and containing 
fluid normally under pressure, said piping 
system providing discharge heads normally 
closed, arranged to open when heated, there 
by to discharge the fluid under pressure, 
means for constantly restricting the water 
supply to the pipe to a volume below its dis 
charge capacity, and signaling devices asso 
ciated with said piping system responsive 
to a drop of pressure therein. 

3. In a fire protective system, a source of 
water Supply, a miniature piping system 
communicating therewith, and containing 
fluid normally under pressure, said piping 
system extending throdighout the area to be 
protected providing miniature discharge 
heads, normally closed, arranged to open 
when heated, thereby to discharge fluid 
under pressure, means for restricting the 
fluid supply of said pipe to volume below 
the discharge capacity of one of said dis 
charge heads, a pressure gage associated with said piping system. responsive to pressure 
change; therein, an electric signal transmit 

pipes' provided with sprinkler heads, local 
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ter associated with the gage for control there by, an energized signaling circuit-for said 
transmitter, and signal responsive means in 
said circuit. 4. In a fire protection system, a localized 
normal sprinkler equipment comprising a 
riser maintained finder fluid-pressure and 
branch pipes provided with sprinkler heads, 
local to the lower portions of the protected 
area, similar miniature sprinkler equipments 
having communication with said normal 
equipment sufficient to maintain pressure in 
the miniature equipment from the normal 
equipment, but insufficient to supply a fluid 
commensurate with the discharge capacity 
of the discharge heads of said miniature equipment, and a signaling device respon 
sive to drop in pressure in said miniature 
equipment. 5. In a fire protection system, a localized 
normal sprinkler equipment, comprising a 
riser maintained under pressure, and branch 
to the lower portions of the protected area, 
similar miniature sprinkler equipments con 
nected with the normal equipment and a re 
stricting part affording communication be 
tween the miniature and normal equipment 
insufficient to supply fluid to the miniature 
system commensurate with the discharge ca 
pacity of one of its discharge heads. 

(5. In a fire protection system, a main 
source of water supply, a normal rise com 
minicating therewith extending to only the 
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lower portion of the area to be protected, ". 
normal sprinkler equipment connected with 
said riser in the lower areas of said risk, a 
miniature riser communicating with said 
normal riser, miniature sprinkler equipment 
connected with said miniature riser in the 
striction between the normal and miniature 
risers, affording fluid supply to the minia 
ture equipment less than its discharge ca 
pacity, and alarm devices responsive to a 
drop in pressure in the miniature piping. 
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In testimony whereof I hereunto set my 
hand in the presence of two witnesses. 

JOHN E. 
In the presence of - 

FoRSE. BAN, 
MARY F. ALIEN. 

upper areas of the risk to be protected, a re 

SHEPHERD. 


