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UNITED STATES PATENT OFFICE. 

ELMO G. HARRIS, OF ROLLA, MISSOURI. 

E. ECRC CONTRONG A PPARATUS FOR SWC - a WAVES. 

SPECIFICATION forming part of Letters Patent No. 607,036, dated July 12, 1898. 
Application filed September 25, 1897, Serial No. 653,008, (No model.) 

To cyl(, Liv?on, it in City CO7 cert: 
Be it known that I, ELIMO G. HARRIS, of 

Rolla, Phelps county, Missouri, have invent 
ed certain new and useful Improvements in 
Electric Controlling Apparatus for Switch 
Valves, of which the following is a specifica 
tion. 
This invention, relates to electric controlling 

apparatus for SWitch-valves, it being designed 
and particularly adapted for use in connection 
with a Water-elevating system such as is set 
forth in Letters Patent No. 580,687, granted 
to me April 13, 1897, although my present ap 
paratus may be used in other connections. 

It has for its object to provide an electric 
ally-operated controlling mechanism whereby 
the variations in the pressure of the air, and 
consequently the height of the water at a suit 
able point in the system, may be made to op 
erate the controlling or switch Valve of the 
system in the desired manner. 
To these ends my invention consists in cer 

tain novel features, which will be hereinafter 
described, and then particularly pointed out 
in the claims. 
In the accompanying drawings, Figure 1 is 

an elevation, partly in Section, of a structure, 
showing a system such as is set forth in my 
Letters Patent hereinbefore referred to hav 
ing my improvements applied thereto. Fig. 
2 is a vertical central Sectional view, on an en 
larged scale, through the gage-tank. Fig. 3 
is a similar view taken in a plane at a right 
angle to that of Fig. 2. Fig. 4 is a diagram 
matic view showing a portion of the gage-tank 
in elevation, the switch-valve and its motor 
in section, and the connections. Fig. 5 is a 
similar view illustrating a modification. 

in the said drawings for purposes of illus 
tration I have shown, in Fig. 1, an apparatus 
such as is set forthin my Letters Patenthere 
in before referred to, in which 10 are the tanks, 
11 the Water-pipes, and 12 the air-pipes, lead 
ing from the tanks to the switch-valve 13, 
which latter is connected by the pipes 14 with 
the receiving and discharge ends of the com 
pressor-cylinder 15. I may place the float 
mechanism strictly in one of the tanks 10; but 
I prefer to employ a separate gage-tank 16 in 
connection. With one of Said tanks, and, pref 
erably, in connection with the uppermost 
tank, the connection being by means of an 

air-pipe 17 at the top and a Water-pipe 18 at 
the bottom. Within the tank 16, near the top 
thereof, is a rock-shaft 19, supported at its in 
ner end in a bracket 20 and extending out 
ward through the cylinder-wall, which is there 
provided with a suitable stuffing-box. 21. On 
the shaft 19 is an arm 22, which carries a float 
23, and also arms 24 and 25, carrying counter 
and balance weights 26 and 27. In the lower 
part of the tank is located a float 28, connect 
ed to the lower end of a rod 29, which passes 
through guides 30 and is provided at its up 
per end with a slot 31, through which the arm 
22 passes. The projecting end of the shaft 19 
is provided with an arm 32, which is electric 
ally connected with the ground or with the 
battery or other source of electricity in any 
Suitable manner. 
Adjacent to and located one on each side 

of the arm 32 are two suitably-insulated con 
tacts 33 and 34, which are respectively con 
nected by means of wires 35 and 36 With op 
positely-wound solenoids 37 and 38, by means 
of which the position of the switch-valve 13 
is controlled. In the construction shown in 
Figs. 1 to 4 the switch-valve 13 is actuated 
by a motor 39, as in my Letters Patent here 
in before referred to, said motor comprising 
a cylinder 40, containing a piston 41, Secured 
to the stem 42 of the switch-Valve, and a Con 
trolling - valve 43, by means of which the 
fluid-pressure or exhaust pipe 44 may be 
placed in communication with either of the 
ports 44 and 45, which lead to opposite ends 
of the cylinder 40, the other one of said ports 

55 

75 

communicating with a port 46, which leads 
to the atmosphere. The motor-valve 43 is 
provided with an operating-arm 47, to which 
the armatures 4S and 49 of the respective 
solenoids 37 and 38 are attached. These lat 
ter are connected to a battery 50 or other 
suitable source of electricity by means of con 
ductors 51 and 52, and said battery is Suitably 
connected to the earth or to the arm 32 in 
order to complete the circuit. 
In order to prevent waste of current, each 

conductor 51 and 52 is interrupted between 
its solenoid and the battery, the terminals 53 
and 54 being adapted to be alternately elec 
trically connected to complete the circuit by 
means of a bridge-plate 55, attached to the 
valve-stem 48 or to Some other part moving 
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With the switch-valve or its motor and adapt 
ed when the parts are at their limit of motion 
in Ono direction to electrically connect the 
terminals 5-4 and to similarly connect the ter 
minals 53 when the parts are at their limit 
of motion in the opposite direction. 

It will be understood, of course, that the 
motor 39 may actuated by fluid pressure of 
any kind, such as Stean ol' compressed air, 
or it may be actuated by a tinospheric pres 
sure in conjunction with a partial vacuum, 
and in the drawings I have shown the motor 
as connected, by means of the pipe 44, to 
the exhaust side of the compressor, so as to 
Operate by atmospheric pressure in colnjunc 
tion with a partial vacuum. 
The operation is as follows: Except when 

the water in the vessel 10 and gage-tank 16 
is at its upper or lower limit, the shaft 19 is 
in the position shown in ligs. 2, 3, and 4, the 
Weight 26 counterbalancing the float 23 and 
the weight 27 holding the arm 32 in the in 
termediate position, (shown in Fig. 4.) so that 
no electric circuit is formed. As the Water 
passes out of the vessel 10 and gage-tank 16, 
as it will when the switch-valve is in the po 
sition shown in Fig. 4, the shaft 19 and arm 
32 will remain in this position, the float 28 
being held in the raised position, (shown in 
dotted lines in Fig. 2.) the lower guide 30 act 
ing as a Stop to prevent the lower end of the 
slot 31 acting on the arm. 22. When the wa 
ter-level is lowered far enough to coincide 
with the holinal line of flotation of the float 
2S, said float, begins to descend, carrying down 
with it the rod 29, until, as shown in full lines 
in Figs. 2 and 3, the upper end of the slot 31 
rests on the arm. 22. As the water continues to 
be lowered the weight of the float 28 and rod 29 
Connes upon the arm 2:2 and rotates the shaft 
19, SO as to bring the arm 32 to bear against the 
contact 34. A circuit is thus formed through 
the wire 36, Solenoid 38, and wire 52, by real 
son of which the Solenoid 3S is energized and 
its armature 49 attracted, thereby shifting the 
valve 43 through the medium of the arm 47 
and establishing a connection between the 
exhausted pipe 44' and the port, 44 and ad 
mitting air at atmospheric pressure through 
the ports 46 and 45. This causes the piston 
41, acting through the stem, 4:2, to shift the 
switch-valve 13, and thereby connect the ves 
Sel 10 and gage-tank 16 with the exhaust side 
of the compressor, so that it will again begin 
to fill with water. As the Water enters the 
tank 16 the float 28 will again rise; but as the 
COntact between the aim 32 and contact, 34. 
will continue for some little while, I avoid the 
waste of current which would result from this 
by providing the circuit-breaking devices in 
each circuit, whereby as soon as the valve 43 
has been shifted and the piston 41 begins to 
move the bridge-plate 55 breaks the electrical 
COnllection between the terminals 54, and since 
the circuit in which the terminals 53 are lo 
cated is broken at the gage-tank, the con 
tact of the bridge-plate 55 with the terminals 
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53 when the notor reaches the end of the 
stroke does not restablish a circuit. As 
the float 3S rises in the mainine aforesaid the 
arms 22 and 24 assume their normal horizontai 
position under the influence of the weight 27 
and the arm 32 again becomes vertical, break 
ing the contact at 3-1. When the Water has 
risen to the necessary height, the float 23 is 
'aised, thus rotating the shaft, 19 in the cli 
rection opposite to that already described, lin 
til the arm 32 bear's upon the contact 33 and 
a circuit is established through the Yires 35 
and 51 and the solenoid 37, and tile valve 43 
is shifted so as to connect poi't 45 and pipe 
44 and also ports 44 and 46. The motor 3') 
then shifts the switch-valve back into tile po 
sition shown in the drawings, and the enlity 
ing of vessel 10 and gage-tank 16 proceeds as 
before. 

It is obvious that various innoclifications in 
the details of construction inay be inade with 
out departing from the principle of any invel 
tion. For instance, instead of employing the 
solenoids for the purpose of controlling the 
valve of a motor which moves the Switch 
valve the solenoids may directly control the 
switch-valve itself, and in Fig. 5 I have illus 
trated such a construction in which the Soleil 
oids 37 and 3S are wound directly, bait 'e- 
versely, around the valve-stein it.2, which forms 
the arnatures and which is actuated in Oppo 
site directions to shift the switch-valve 13 in 
a manner which will be readily understood in 
connection with the preceding description of 
the operation of the apparatts shovy in in Figs. 
1 to 4. Other modifications will readily Slig 
gest themselves, and therefore do not wish 
to be understood as limiting myself to the 
precise construction hereinbefore set forth, 
and shown in the drawings. 

I claim 
1. In an apparatus of the chal’acte|' de 

scribed, the combination, with a vessel. Ol' 
tank, of a switch-valve controlling the atlinis 
sion and discharge of water and air to and 
from said tank, oppositely - acting Solenoids 
controlling the position of the Switch-valve, 
a battery or other Solice of electricity having 
a circuit through each of said soleiloids to 
suitable contacts adjacent to the Yossel Ol' 
tank, and an arm controlled by floats in said 
vessel or tank and adapted to engage one of 
said contacts when the vessel or tank is sub 
stantially empty, and the other of said coll 
tacts when it is full, substantially as de 
Scribed. 

2. In an apparatus of the character de 
scribed, the combination, with a vessel or 
tank, of a switch-valve controlling tie admis 
sion and discharge of ail and water to and 
from said tank, a motor to actuate the switch 
valve, a valve controlling said motor, oppo 
sitely-acting solenoids for actuating the no 
tor-controlling valve, a battery or other source 
of electricity having a circuit through each 
of Said solenoids to suitable contacts adjacent, 
to Said vessel or tank, and all arm controlled 
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by floats in said vessel or tank and adapted 
to engage one of said contacts when the Ves 
sel or tank is substantially empty, and the 
other of said contacts when it is full, Sub 
stantially as described. 

3. In a machine of the character described, 
the combination, With a vessel or tank hav 
ing a vibrating arm and floats for actuating 
the same, contacts in the path of Said arm, 
circuits extending from said contacts to a 
battery or other source of electricity, and op 
positely-acting solenoids in said circuits re 
spectively, circuit-breaking devices for each 
circuit, a switch-valve, and a motor for said 
switch-valve having a controlling-valve actu 
ated by the solenoids, said circuit-breaking 
devices being connected to and actuated by 
a part moving with the switch-valve and mo 
tor, substantially as described. 

3. 

4. In an apparatus of the character de 
scribed, the combination, with a switch-valve, 
solenoids controlling said valve, a battery or 
other source of electricity, and circuits in 
cluding the solenoids and having terminal 
contacts adjacent to each other, of a tank 
having an air-inlet above and a water-inlet 
below, a rock-shaft in said tank having an 
external arm adapted to engage either of Said 
contacts, and internal arms carrying a float 
and counter and balance Weights, and a Sec 
ond float located near the bottom of the tank 
and having a slotted rod whereby it is con 
nected with one of the arms of the rocker 
shaft, substantially as described. 

ELMO G. HARRIS. 
Witnesses: 

R. R. DICKERSON, 
PAUT, J. WILKINS. 
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