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UNITED STATES 
1428,645 

PATENT OFFICE. 
GEORGE P. McDoNNELL, OF ST. Louis, MIssou RI. 

FLUID-ACTUATED CIRCUIT conTROLLER. 
Application filed October 10, 1918. serial No. 257,816. 

To all whom it may concern: 
Be it known that I, GEORGE P. McDoN 

NELL, a citizen of the United States of Amer 
ica, a resident of the city of St. Louis, State 
of Missouri, have invented certain new and 
useful Improvements in Fluid-Actuated Cir 
cuit Controllers, of which the following is a fill, clear, and exact description, reference 
being had to the E. drawings, 

O e forming a part of this specification. 
. This invention relates to alarms for auto 
matic sprinkler systems, and more particu 
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larly to an electric alarm-controlling device 
adapted to control either an electric or a 
mechanical alarm. By the term “alarii as 
herein used, I mean to include a signaling 
device or indicator of any kind serving as a 
warning in case of flowage of water due to 
an open sprinkler head, and, if desired, the 
“alarm' may indicate the approximate lo 
cation of the open sprinkler head. 
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Another of the objects of the invention is 
to provide a very si simple and inexpensive 
means for controlling the alarm or indicator. 
A further object is to produce a device of 
this kind in the form of a simple attach 
ment adapted to be easily applied to a 
sprinkler system. . 
Another object is to provide a positive 

and reliable alarm controlling device not 
affected by a change of pressure in the sys 
tem and not liable to give a false alarm in 
response to a slight flowage of the water. 

urther objects are to avoid the necessity 
of frequent tests by using a closed electric 
circuit for the control of the alarm, and to 
automatically reset the controlling switch 
upon stoppage of the flow of water. 
With the foregoing and other objects in 

view the invention comprises novel construc 
tion, combination and arrangement of parts 
hereinafter more specifically described and 
illustrated in the accompanying drawings 
wherein is shown the preferred embodiment 
of the invention; however, it is to be un 
derstood that the invention comprehends 
changes, variations and modifications which 
come within the scope of the claims hereunto 
appended. 

Fig. I is a diagrammatical view of a sys 
tem embodying features of this invention. 

Fig. II is an enlarged section illustrating 
one of the controlling switches mounted in 
a fluid conductor. 

Fig. III is a vertical section on the line 
III-III, Fig. II. 

pipes 2 and 2. 

Fig. IV is a view similar to Fig. II, illus 
trating a modification, and also showing the 
indicator. under the control of the switch. 
The sprinkler system shown diagram 

matically in Fig. I comprises a riser 1 pro 
vided with branches 2, 2’, 3 and 3. 4des 
ignates automatic sprinkler heads located in 
the branches. The devices forming the sub 
ject matter of the present invention may be 
used in either a dry pipe system or a wet 
pipe system, and the system illustrated by 
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Figs. I, II and III may be considered as a 
wet pipe system wherein the riser and its 
horizontal branches are constantly filled with 
water under pressure. The branches 2 and 3 
lie i:) different horizontal planes and they 
may be installed in different floors of a 
building. When a flow of water is started, 
due to an open sprinkler head; a fire alarm 
will be actuated, and an indicator will be 
operated to indicate the floor on which the 
open sprinkler head is located. . . 
A designates a combined indicator and 

switch controlling device associated with the 
branch pipes 3 and 3, and B designates a 
similar device associated with the branch 

conducting pipes, I will describe the de 
vices, controlled by said switches. The fire 
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Before describing the de- f 
tails of the automatic switches in the fluid 

85 
alarm C (Fig. I) may be located at a point 
remote from the sprinkler system, for ex 
ample, at a central station, or at the head 
quarters of a fire department, and this alarm 
is actuated through the medium of a nor 
mally open electric circuit including con 
ductors 5 and 6, the conductor 6 being pro 
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vided with a battery 7, or other suitable 
source of electrical energy, and the conduc 95 
tor 5 being provided with a normally closed 
manually operated switch 8. Each of the 
devices A and B includes a mercury cup 9 
electrically connected to the conductor 6, 
and a combined indicator and switch mem 
ber 10 electrically connected to the conduc 
tor 5. Each of the members 10 may be con 
sidered as the shutter of a drop-annunciator, 
and it is normally held in the position shown 
by means of an electro-magnet 11. Each 
member 10 is pivotally supported at its lower 
edge, and when the dajacent electro-magnet 
is deenergized, the member 10 will drop as 
indicated by arrows so as to contact with the 
mercury in one of the cups 9, thereby com 
pleting the fire alarm circuit. If the alarm 
results from an open sprinkler head in 
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branch pipe 3 or 3, the device A will be 
actuated, thus indicating the approximate 
location of the open sprinkler head, and at 

, 0 

ductor 13 
14 and a battery 
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the same time closing the fire alarm circuit. 
In a similar manner, the device B may be 
actuated to give the fire alarm and to indi 
cate that the fire is on the floor wherein the 
branch pipes 2 and 2' are installed. 

Each of the normally energized electro 
magnets, 11 is in a normally closed electric 
circuit including a conductor 12 and a con provided with a testing switch 

P 15. When one of these cir 
cuits is opened, the combined switch and in 
dicating member 10 associated therewith 
will drop from the electro-magnet and co 
operate with a mercury cup 9to close the 
fire alarm circuit. To accomplish the de 
sired result, each of the normally closed 
alarm-controlling circuits also includes at 
least one automatic switch controlled by the 
flow of fluid, and it preferably includes two 
of the automatic switches connected together 
in series, as will be hereinafter described. To provide for the installation of the 
automatic switches, the branch conductors may be provided with pipe couplings 16, 
each of said couplings being threaded, as 
shown at 17 in Fig. II, to receive a metal 

30 plug 18. Each of the automatic switches is 
secured to one of the metal plugs 18, and it 
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can be applied to the system by merely 
screwing the plug 18 into a coupling 16. 
Each metal plug 18 (Figs. II and III) is 
provided with an insulating core 19 having 
a collar 20 which lies directly above a shoul 
der 21 formed in the plug. To secure the 
insulating core, a bushing 22 is screwed into 
the plug, and the collar 20 lies directly 
between the inner end of this bushing and 
the shoulder 21. To form a fluid tight seal 
around the core, gaskets 23 are preferably 
arranged on opposite-sides of the collar 20, 
as shown in Fig. II. Obviously, the bush 
ing 22 can be easily tightened to firmly se 
cure the core in the plug, and it can be easily 
removed to permit the removal of the core. 
Each of the automatic switches includes a 
conductor 24 passing through the insulat 

50 ing core 19 and terminating in a contact 
member 25 which lies within the coupling 
16 through which the water or other fluid 
is conducted. A movable contact wing 26 
normally engages the contact member 25, 
said wing 26, being pivotally supported by 
a pin 27 extending from the head of a metal 
screw 28, the latter being mounted in the 
metal plug 18. The contact wing 26 is thus 
mechanically and electrically connected to 
the metal plug 18, and the latter is elec 
trically connected to the metal pipes 
through which the liquidis conducted. A retaining spring 29 (Fig. EI) forms an elec 
trical connection between the contact wing 
26 and the screw 28, and this spring yield 

1,428,645 BEST AVAILABLE COPY 
ingly retains the contact wing in engage 
ment with the fixed contact member 25: The 
contact members of the automatic switch are 
thus maintained in engagement with each 
other so as to positively establish an elec 
trical connection at the contact faces. 
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By referring to Fig. II, it will be ob 
served that the automatic switch members 
are arranged within the system and exposed 
directly to the fluid therein, and that the 
pivoted contact member 26 will move to its 

75 

open position in response to the flow of the 
fluid. Under normal conditions, the spring 29 retains the pivoted contact member in . . 
engagement with the fixed contact member, 80 
thereby serving as a retarding element to . 
prevent the switch from being opened in 
response to a slight movement of the fluid 
in the system. However, when a sprinkler 
head is open, the fluid rushes quickly in the 85 . . 
direction indicated by the straight arrows 
in Fig. II, thereby overcoming the spring 
29 and moving the contact member 26 to its open position, as indicated by the curved 
arrows. The switch is thus opened, and the 
pivoted contact member 26 is displaced 

90 

to an approximately horizontal position, 
wherein it does not materially obstruct the 
fluid flowing to the open sprinkler head. 
When the flow ceases, the movable contact 
member 29 will automatically return to the 

95 

position shown in Fig. II, thereby resetting 
the automatic switch. It may also be ob 
served that the pivoted contact member 26 
does not completely close the fluid passage 
way, and that the fluid can move slowly 
around the switch without actuating said 
contact member. i" . . . 

I have previously stated that each of the 
normally closed alarm controlling circuits 
preferably includes a plurality of the auto 
matic switches, connected together in series, 
so that the opening of any one of the 
switches will open the circuit, and thereby 
give the alarm. By comparing Figs. I and 
II, it will be readily seen that each of the 
branch pipes 2, 2’, 3 and 3 is provided with 
one of the switch containing couplings 16, 
and that each of the conductors 12-13 is 
connected to a conductor 24 which termi 
nates in a fixed contact member 25, forming 
part of an automatic switch. Each of the 
pivoted switch members 26 is electrically 
connected to the metal pipes through which 
the water is conducted. Therefore, the elec 
tric current flowing through the electro-mag 
net 11 of the device A (Fig. I) is conducted throughthe normally closed automatic switch 
in the branch 3, also through the metal pip 
ing whereby the branches 3 and 3' are con 
nected, and through the automatic switch in 
the branch. 3. The last mentioned switches 

one of the switches is opened, the magnet 11 
of the device A will be deenergized to release 
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are thus connected together in series, and if 
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1,428,648 BEST AVALABLE COP, 
the adjacent member 10, thereby indicating 
that the open sprinkler head lies in one of 
the branches 3-3, and at the same time 
closing the fire alarm circuit. 
... When the switch occupies its open posi 
tion, both of the submerged switch members 
are exposed to the water in the system, and 
it may appear that the water would form an 
effective electrical connection between the 
open switch members: However, the resist 
ance of the water is so great, that only a 
very weak and ineffective current will flow 
across the water between the open switch 

... 5 
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30 

net 31. 

members. This current will have no ma 
terial effect on the electro-magnet in the 
“open’ circuit. . . 
The modification shown in Fig. IV com 

prises a pivotally mounted Switch member 26 located in a pipe coupling 16 through 
20 which fluid is conducted, a fixed contact 

member 25 passing through an insulator 
19, and a metal plug 18 to which the entire switch device is connected. The pivoted 
contact member 26 is electrically connected 
to the metal pipes through which fluid is 
conducted, and the pipes are connected by 
means of a conductor 30 to an electro-mag 

The contact member 25 is con 
nected to the electro-magnet through the 
medium of conductors 32-33 and an elec 
tric battery 34. The electro-magnet 31 
forms part of a drop annunciator including 
a pivoted shutter 33 and an armature 34 
having an extension 35 which normally 
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holds the shutter 33 in its elevated position. 
When the armature 34 is attracted to the 
magnet 31, the shutter 33 drops by gravity, 
as is well understood in this art. 

In this modification, the circuit is nor 
mally open, and it is closed by a flow of 
fluid in the direction indicated by arrows in 
Fig. IV. The fluid forces contact member 
26 into engagement with contact member 
25, thus closing the automatic switch and 

45 

50 

55 

permitting the electric current to flow 
through the magnet 31. 

I claim: 
1. In a fluid actuated circuit controller, a 

fluid conductor and a switch comprising 
contact members arranged within the fluid 
conductor and exposed to the fluid therein, 
one of said contact members being movable 
in response to the flow of the fluid to which 
it is exposed, a metal plug to which the mov 
able contact member is pivotally and elec 

3. 

trically connected, an insulator whereby the 
other contact member is insulated from said 
metal plug, said insulator being detachably 
mounted in said metal plug and said plug 
being detachably mounted in said fluid con 
ductor, and a retarding spring whereby said 
movable contact member is yieldingly re 
tained in engagement with the other contact 
merber so as to normally retain the alarm 
controlling circuit in its closed condition. 

2. In a fluid actuated circuit controller, a 
fluid conductor having a threaded opening 
in its wall, a removable closure in said open 
ing, said closure comprising an externally 
threaded plug engageable with the internal 
threads of the opening, a switch on said 
closure, said switch comprising a pair of 
contact members arranged within the con 
ductor so as to lie in the body of fluid there 
in, one of said contact members being sta 
tionary, the other of said contact members 
being pivotally Secured to said plug so as to 
be movable relative to said stationary con 
tact member and actuated by the fluid flow 
ing through said fluid conductor, an insu 
lator for insulating said stationary contact 
member from the threaded plug and con 
ductor, said closure having an aperture 
through which said insulator extends, and 

s for securing said insulator in said 
plug. 

8. In combination a fluid conduit pro 
vided with an aperture and a closure for 
Said aperture, said closure comprising an 
annular collar, a plate formed contact men 
ber attached to said collar and free to be 
moved by the fluid, and another contact ele 
ment coaxial of and insulated from said col 
lar, said contacts being so disposed as to be 
immersed in the fluid when said closure is applied to said aperture. 
4. A fluid actuated circuit controller com 

prising an annular collar adapted to enter 
an aperture in a fluid conduit, a plate 
formed conductor pivotally mounted on said 
collar, a core of insulating material posi 
tioned in said collar, and a conductor pass ing through said core and projecting there 
from to a position adjacent to the first con 
ductor, said contacts being so disposed as to 
be immersed in the fluid when said closure is applied to said aperture. :: 
In testimony that I claim the foregoing I. 

hereunto affix my signature. 
GEORGE P. McDONNELL, 
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