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UNITED STATES PATENT OFFICE. 
ISAAC G. WATERMAN, OF SANTA BARBARA, CALIFORNIA. 

ELECTRICALEY-OPERATED WALVE. 
No. 921,760. . 

To all whom it may concern: 
Beit known that, IsAAC G. WATERMAN, 

a citizen of the United States, residing at 
Santa Barbara, county of Santa Barbara, 
and State of California, have invented cer 
tain new and useful Improvements in Elec 
trically-Operated Valves, of which the fol 
lowing is a specification. - - - 
. This invention relates to electrically op 
erated valves. . . . 
The present invention has for its objects 

the provision of an electrically operated 
valve wherein the armature and pole of the 
solenoid or magnet will be so constructed and 
disposed that a very strong magnetic pull 
SE exerted and the armature will have to 
move only a relatively short distance; an 
armature and valve which will move the 
same distance in the opening, and closing 
operations of the valve; an electrical valve 
EE of novel construction which is self-contained and adapted for at 
tachment to or detachment from the valve casing containing an automatically closing 
valve, so that the valve-shell with its con 
tained valve can be originally fitted by a 
plumber and an electrician can afterward 
apply the electrical part of the valve; and an 
automatic mechanism of improved and novel 
construction adapted to automatically open 
the valve on a given electrical energization 
of the coil or solenoid and to close the valve 
on a succeeding electrical energization, said 
operating EEE so constructed iable in action and 

30 

that it is absolutely reliab 
will not get out of order from wear, or catch, 
or otherwise become deranged. . . . 
Another object is to provide an indicator 

adapted to show whether the-valve is open 
or closed. . . . . . . . . . . . . 
The present electrically operated valve is 

adapted for use in connections with steam, 
air, or Water valves and is capable of use where the pressure is very high, but is so ad 
is: that it ow or moderate pressures. . . . . . . 

. . . Aiy desired form of electrical switch may 
be used for controlling the operation of the 

50. Th after and recited in the appended claims." 
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Fritha accompanying drawings- Figure 1. 
is a Yertical section, showing the valve in 
open position; Fig. 2, a vertical section, 

55 saying theyaye closed; Fig. 3, a yiew.at right angles to Fig.1, showing the operating 
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will operate perfectly under 

invention is set forth in detail herein 
ringin the tube. 19. 

Patented May 18, 1909. 

mechanism in section; Fig. 4, a plan view. of 
the cap or head, showing the indicator; and 
Fig. 5; a plan view, showing the parts in the 
position shown in Fig. 1, but with the cap 
removed. . . . 

The valve-easing 1 is of an ordinary type. 
In the bottom of the valve-casing is a re 
movable screw-plug 2, in a pocket in which 
slides the lower part 3 of valve-stem 3, car 
rying the valve 4, which is adapted to fit the 
seat 5 in the valye-casing 1. The stem 3 
passes through a gland or stuffing-box 6. A 
coil spring 7 encircling stem 3 and inter 
posed between the yave 4 and the plug. 2, 
tends to seat the valve. 
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As thus far described, the yalve is adapted 
to be inserted in any water, steam, or air E. by a plumber or pipefitter of ordinary skill 
and the electrical operating mechanism of 
the valve may bree in position later by 
an electrician. owever, the entire valve 
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may be furnished complete, ready to be 
coupled to the pipe. . . . 

The valve-operating mechanism is sup 
ported by a spider 8, which fits over a boss 9 
on valve-casing 1 and is held thereto by 
screws 10. Screwed at 11 to the spider 9, is 
a metal shell 12, which incloses the operating 
mechanisms and has at its upper end a de 
tachable cap 13 provided with a slot. 14, 
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righ which the indicator may be ob 
SeWe 
The coil or solenoid 5 is wound on or 

slipped oyer an iron core 16 and is incased in 
an iron shell 17. - 
The numeral 18 

which is a circular plate ordisk of ironi to 
which is screwed a tube 19, which passes 
through the core 16 and is slidable therein. 

90 
designates the armature 

95 
Slidable within the tube 19 is a valve-operat 
ing rod 20, which has a head 21 on its lower 
end adapted to bear against the valve-stem. . . 
3 and to be limited in its upward movement 
by abutting the tube. 19. Surmounting the 
armature 18 and fixedly held against a shoul 

100 
der 22 by a ring 23, which is held by the cap. . . 
13, is a circular guide-plate 24, which has an 
under-cut slot 25, extending diametrically 
thereaeross from edge to edgethereof and in 105. 
tersecting an opening 26 inline with the open . . . . 
grooye 25 is a slide 27, saidslide being held 
snugly slidably in the groove.25 by a light 
leaf spring 28 bearing against its under face. 
The underface of the slide 27 is grooved at 29 
and receives a releasing: plate 30, which is 

Slidable in the under-cut. 
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movable independently in its groove 29 and for engagement by the edge 50 of kicker 
is held yieldingly toward one end of the plate 37 on the next energization of the solen 
groove by a light coil spring 31. This releas-oid. Immediately the electrical current 
ing plate has an opening 32 adapted to re-\l ceases, the springs 34 and 35 retract the al 

5 ceive the reduced tip 33 on the valve-operat- mature and tube 19, but the reduced end 33 
ing rod 20 when the parts are in the position being out of alinement with the opening 32, shown in Fig. 2, thus permitting spring 7 to : 
close the valve 4. 

Secured to the armature 18 and passing 
10 loosely through holes in the guide-plate 24 

are two sets of pins 34 and 35. The pins 34 
are bridged by a kicker-plate 36 and the pins 
35 are bridged by a kicker-plate 37, said 
kicker plates having the respective notches 

1538 and 39. 
Coil springs 40 and 41 surround the pins 34 

and 35 between the kicker plates and the 
guide-plate 24 and thus hold the armature 
and its tube 19 drawn upwardly in the posi 

20 tion shown in Figs. 1 and 2. 
The slide 27 is provided with two sets of 

ears 42 and 43, located between and pivoted 
to which on the pins 44 and 45, are the pawls 
46 and 47, which have slightly rounded free 

25 ends 48, the toes of these pawls being adapt 
ed for reception in the notches 38 and 39 and 
for alternate engagement with the edges 49 
and 50 of the E. 36 and 37, accord 
ing to the position of the slide 27. These 

30 pawls have flat surfaces, against which bear 
the free ends of a leaf spring 51, whose center I claim as new and desire to 
part is bent and received in a notch in the 
slide 27 between the pawls. The form of 

the spring 37 cannot close the valve. The 
valve remains open, the indicator having dis 
played the "On 'sign through the sight open 
ing 14, until the solenoid is again electrically 
energized, whereupon the al'mature is agail 
attracted and, by the engagement of the edge 
50 with pawl 47, the slide 27 is shifted to the 
position shown in Fig. 2, which brings the 
opening 32 in position to receive the reduced 
end 33 and permits spring 7 to close the 
valve, the 'Off' sign of the indicator being 
then displayed through sight opening 14. 

Instead of having the opening 32 in the 
slide 27 (although such a construction would 
be entirely operative) it is preferable to have 
the opening 32 in the releasing plate 30, 
which is independently movable by spring 
31, so that shifting of the slide 27 before the 
tube 19 has disengaged the tip 33 from open 
ing 32 will not check or derange the opera 
tion of the parts, the spring 31 permitting the 
engagement to continue while the slide 27 is 
being shifted. 

Having thus described my invention, what 
secure by Iletters 

Patent, is:- . 
1. In an electrically operated valve, the 

spring can be changed, the purpose of the combination with a valve casing and valve in 
' 35 spring being to hold the two pawls in their 

upwardly inclined positions so that they will 
be adapted for engagement by the edges 49 
and 50 of the kicker plates, the pawl 46 being 
engaged on a given energization of the arma 

40 ture, and the pawl 47 on a succeeding ener 
gization, to shift the slide 27 one way or the 
other to cause opening or closing of the valve. 
A four-legged frame 52 has its legs secured 

to the pivots 44 and 45 and carries an indi 
45 cator-plate 53 bearing the words “On' and 

'Off' which are adapted to be displayed 
through the sight o 
the position of the E. 27. 
Assuming the valve is closed, as shown in 

50 Fig. 2, when the solenoid is electrically ener 
gized, the armature 18 is attracted very 
strongly to the polar faces of the coil and has 
to move but a slight distance to accomplish 
opening of the valve. The pins 34 and 35 

- 55 and the tube 19, being connected to the ar 
mature, when the latter is attracted, the en 
gagement of the tube 19 with the head 21 
causes the valve-stem 3 to be pushed down 
wardly and the valve 4 to be opened, the re 

60 duced end 33 being withdrawn from the open ing 32. Simultaneously with this operation, 
the edge 49 of kicker-plate 36 by its engage 
ment with the toe 48 of pawl 46, shifts the 
slide 27 to bring the parts in the 

ening 14, according to 

said casing, of a single electro-magnet having 
a magnetizable polar member and located 
outside the valve casing, an armature dis 
posed closely adjacent the polar member 
aforesaid without intervening obstruction in 
the air gap therebetween, said valve being 
separate from the armature but operable 
thereby, means for operating the valve from 
the armature, and shiftable valve-controlling 
means located outside the valve casing and 
on the opposite side of the armature from the air gap aforesaid, said means being operated 

90 

0:5 

() 

by the armature to automatically control the 
operation of the valve from the armature, 
whereby the opening and closing of the valve 
is automatically accomplished on alternate 
electrical energizations of the single electro 
magnet aforesaid and the armature and con 

5 

trolling mechanism are unaffected by the 
pressure of the fluid in the valve casing. 

2. In an electrically operated valve, the 
combination with a valve and a valve-stem, 
of means for impelling the valve in one direc 

rtion, an electro-magnet, an armature con 
trolled by the electro-magnet, said armature 
being adapted to move the valve in the oppo 
site direction, a slide, independent pawls car 
ried by the slide, kickers operated E. the ar 
mature and adapted to alternately engage 

position the respective pawls on alternate movements 
65 shown in Fig. 1, thus positioning the pawl 47 of the armature, whereby the slide is shifted 
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to and fro, and means controlled by the slide, 
which governs the operation of the valve by 
the armature. - - - 

3. In an electrically operated valve, the 
combination with a valve, of means for im 
pelling the valve in one direction, an electro 
magnet, an armature controlled by the elec 
tro-magnet, a valve-operating member for 
moving the valve in the opposite direction, 
means for moving said valve-operating mem 
ber from the armature, a shiftable releasing 
member, a releasing device carried by said 
releasing member and movable relatively to 
said releasing member but also movable with 
it, said releasing device being adapted to 
catch and release the valve-operating mem 
ber on alternate attractions of the armature 
by the electro-magnet, and means for auto 
matically shifting said releasing member and 
its releasing device into and out of releasing 
position, whereby the valve is opened and 
closed on alternate electrical energizations of 
the electromagnet. 

4. In an electrically operated valve, the 
combination, with a valve, of an electro 
magnet, an armature controlled by said elec 
tro-magnet, a slide, independent pawls car 
ried by said slide, kickers operated by the 
armature and adapted to alternately engage 
the respective pawls on alternate movements 
of the armature, whereby the slide is shifted 
to and fro, spring means for retracting the 
armature, and operative connections be 
tween the armature and valve which are gov 
erned by the position of the slide. 

5. In an electrically operated valve, the 
combination with a valve, of an electro 
magnet, an al'mature controlled by the élec 
tro-magnet, means for operating the valve 
from the armature, a slide governing the op 
eration of the valve by the armature, means 
for shifting the slide from the armature, and 
an indicator operated by the slide to indicate 
the position of the valve. 

6. In an electrically operated valve, the 
combination with a valve, of an electro 
magnet, an armature controlled by the elec 
tro-magnet, means for operating the valve 
from the armature, a slide governing the op 
eration of the valve by the armature, and 
means for shifting the slide from the arma 
ture. 

7. In an electrically operated valve mech 
anism, the combination with a single magnet, 
said magnet being of tubular form, of an 
armature arranged at one end of the magnet 
and normally separated therefrom by a 
small space, a tube on the armature extend 
ing into the tubular magnet, a valve, a valve 
rod having a projection engaging with the 
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rod and the valve whereby the valve is 
moved in the first direction at the first ener 
gization of the magnet, a spring to move the 
valve in the second direction and controlling 
mechanism moved into first and second po 
sitions by successive energizations of the 
magnet, in the first position to prevent the 
valve from being moved by its spring and in 
the second position to permit the valve to be 
moved by its spring in the second direction. 

8. In an electrically operated valve mech 

end of said tube, connections between said 

single electro magnet, an armature, connec 
tions between the armature and the valve, 
whereby the valve is moved in the first di 
rection at the first energization of the mag 
net, a spring tending to move the valve in 
the second direction, a slide moving in a path 
at a right angle to the movement of the arma 
ture and suitable connections between the 
slide and the armature whereby the slide is 
moved into two positions at successive move 
ments of the armature, first to prevent the 
valve from being moved by its spring and 
its spring. 

9. In an electrically operated valve mech 
anism, the combination with a suitable cylin 
drical metal shell, of a single tubular electro 
magnet arranged therein, an armature ar 
ranged in the shell above the magnet and 
normally at a short distance therefron, a 
tube on the armature extending down into 
the tubular magnet, a guide plate in the shell 
above the armature having a cross-groove 
and a central opening registering with said 
groove, a slide fitted to said groove, a releas 
ing plate fitted to a plate-groove in the slide 
and having an opening, a spring tending to 
maintain the releasing plate at one end of the 
cross-groove, connections between the slide 
and the armature to reciprocate the slide to 
one end and the other of its groove at suc cessive energizations of the magnet, a rod in 
the armature tube having a flange to engage 
with the end of the tube and a tip to enter 
the opening in the releasing plate when the 
latter is in one position and to engage with 
the surface of the releasing plate when the 
latter is in the other position, a valve, a stem 
on the valve to engage with the flange end of 
the rod, and a spring to force the valve and 
rod in one direction. 

In testimony whereof, I hereunto affix my 
signature in presence of two. Witnesses. 

- ISAAC G. WATERMAN. 
... Witnesses: 

CHARLES RABUT, 
. LOUIs RABUT. 

anism, the combination with the valve, of a 

65 

70 

75 

80 

85 

second to permit the valve to be moved by 

90 

95 

100 

05 

10 

li 


