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To doll, whom it may concern. 
Beit known that I, WILLIAM. H. CLARKE, 

a citizen of the United States, residing at the 
city of New York, in the borough of Brooklyn 
and State of New York, have invented cer 
tain new and useful Improvements in Elec 
tromagnetic Valve-Controllers, of which the 
following is a full, clear, and exact descrip 
tion. 
This invention relates to automatic con 

trollers for steam or other fluid-pressure mo 
tors adapted to drive dynamo-electric ma 
chines. 
The primary object of the invention is to 

provide means for stopping the engine in case 
a break occurs in the circuit of the dynamo 
and for slowing down and stopping the en 
gine, if necessary, in case the electromotive 
force of the dynamo rises above the normal 
or above a predetermined maximum. 
Another object of the invention is to pro 

vide,in conjunction with the above-mentioned 
features, a pressure-controlling valve which 
Willmaintain a constant pressure of the steam 
supplied to the engine regardless of varia 
tions of the boiler-pressure. 
A further object of the invention is to pro 

vide a regulating apparatus of this character 
and certain in its action. 
According to my invention the engine is 

Controlled by an electromagnetic-valve appa 
ratus introduced in the steam-pipe connect 
ing the boiler with the engine. Two electro 
magnets are used whose armatures are con 
nected with valves controlling the access of 
steam to a throttling or cut-off valve, said 
magnets being in the circuit of the dynamo 
and their armatures being so adjusted that 
in the one case the magnet being constantl 
energized will hold the valve closed, while a 
break in the circuit would allow the valve 
to open, and in the other case the magnet be 
ing constantly energized to the normal ex 
tent will allow the Valve which it controls to 
remain closed until its magnetism becomes 
excessive, when the added lifting power will 
unseat the valve. When either valve is 
opened in the manner described, steam is ad 
mitted to a piston-valve which throttles or 
cuts off the steam to the engine either suffi 
ciently to reduce its speed to reëstablish the 

Another feature of my invention is a differ 
ential piston-valve combined with an adjust 
able spring arranged to maintain a constant 
pressure of steam-supply to the engine re 
gardless of variations of the boiler-pressure. 
The invention will be described in detail 

with reference to the accompanying drawing, 
in which the figure represents a longitudinal 
section and partial side elevation of my im 
proved controller. - 
A and A'indicate, respectively, steam-pipes 

leading from the boiler and to the engine and 
connecting with each other by means of the 
chamber inside of the valve-casing B, into the 
side wall of which both of them open. The 
valve-casing contains two pistons b and b', 
the latter occupying an enlarged portion of 
the casing, as shown, and being of the greater 
area. The two pistons are connected together 
by a rod b”, and the space between them is 
the chamber through which the pipe A and 
A communicate. Behind the piston b' is a 
spring S, adapted to be adjusted by means 
of a screws', carrying a cross-heads. Back 
of the piston b the valve-casing has an ex 
tension forming a steam-chamber c. This 
steam-chamber is connected with the steam 
pipe A or the boiler by a pipee, containing 
a valvee, and which branches into two pipes 
e' and e, leading into the chamber c at two 
different points. The branch pipe e' con 
tains a valve?, attached to the armature f', 
adapted to slide in the pipe as a guide, there 
being sufficient clearance between the arma 
ture and the pipe to allow of the flow of steam 
through the pipe. To this armature is also 
attached another valvef, which controls a 
restricted escape-passage for steam and wa 
ter condensation. Surrounding the branch 
pipe e' is an electromagnetic coilg, located 
within range of the armature f' and in such 
relation thereto that when it is energized the 
armature is held in a position to close the 
valve f and open the valve f". The branch 
pipe e is controlled by a valve i, attached to 
an armature i', located in a tubular extension 
i° from the chamber c. This extension opens 
into the said chamber, but is closed at its 
outer end, and it is surrounded by an electro 
magnetic coili within attractive range of the 

normal condition of the circuit or sufficiently 
to stop the engine. 
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armature ", but so related thereto that under 
ordinary magnetic conditions the weight of 
the armature will serve to keep the valve 
closed, while under excessive magnetism the 
armature will be lifted and the valve opened. 
This valve may also be provided with a spring, 
as shown, to resist the pressure of steam when 
closed. It will be seen that from this con 
struction of electromagnetic valves I am able 
to obtain a reciprocating movement of the ar 
matures and valve-stems without the neces 
sity of providing stuffing-boxes or packings 
to avoid leakage. 
The operation is as follows: The pressure 

from the boiler, which enters the casing B, 
tends to move the pistonsbb' to the right on 
account of the larger area of piston b' but 
this tendency is resisted by the spring s, 
which is set at such a tension that the port 
or pipe A is open to the proper extent to 
maintain the pressure supplied to the engine 
always just sufficient to drive the dynamo 
under maximum load. Any increase from 
the boiler will result in a compression of the 
spring S and movement of the pistons to the 
right, which will throttle the steam-passage 
A and correspondingly reduce the pressure 
passing to the engine to the normal. A dimi 
nution of the boiler-pressure will result in a 
movement of the pistons to the left under 
action of the spring, which will further un 
cover the pipe A and maintain the same nor 

It will be ob 
served that this differential action is obtained 
by the difference in areas of the two pistons 
acting in conjunction with the spring and 
that the pressure delivered to the engine can 
be predetermined by the adjustment of the 
spring. The magnet-coils g and i are sup 
posed to be connected in circuit with the dy 
namo and are energized so long as the circuit 
is intaet and the dynamo running. Magnetg 
is Wound to maintain its armature in its ele 
vated position, as shown, while magneti is 
Wound. to have no effect upon its armature 
until the current or the electromotive force 
of the circuit rises beyond the normal, the 
armature at all other times remaining down 
in the position shown. In case the load on 
the dynamo is entirely thrown off or the cir 
cuit is broken the magnet g will become de 
energized and allow its armature to fall, thus 
closing the escape-port f° and opening the 
valve f", admitting steam to the chamber c. 
The pressure thus brought upon the back of 
the piston b equalizes the pressure on the 
front of the same piston, so that the pressure 
on the larger piston will be sufficient to throw 
the pistons to the extreme position to the 
right, in which position the supply-pipe from 
the boiler will be entirely covered, and the 
engine will be stopped. The operator should 
then close the main steam-valve in pipe A at 
the boiler and valve e in pipe e. The ab 
sence of pressure in the valve-casing permits 
the spring to move the piston to the left 
ready for another start when the circuit has 

f'. Valve e may then be opened. 
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been repaired. The repair having been ac 
complished, steam is again turned on and the 
dynamo started. When the circuit is closed, 
magnet g lifts its armature, closes valve f, 
and the pressure and water of condensation 
in the chamber c pass through the escape 

In case 
of the speeding up of the engine, due to partial 
throwing off of the load or from other cause, 
the magnet i will become excessively ener 
gized and will lift its armature and open valve 
i, which also admits steam to the chamber C. 
This moves the piston to the right and throt 
tles the pipe A, slowing down the engine pro 
portionately. When the engine is again run 
ning at normal speed and the magneti weak 
ened correspondingly, the armature falls and 
valve i is again closed. When the valve 
opens, its capacity being much greater than 
that of portf', the pressure will accumulate 
in chamber c sufficiently to move the pistons 
to the right, notwithstanding the escape at 
the port. 
Having described my invention, I claim 
1. The combination of a valve-casing, two 

pistons of different areas located in the same 
chamber therein and connected together, a 
port in the casing admitting pressure between 
the two pistons, a spring acting to force the 
pistons in one direction and means for equal 
izing the pressure on one of the pistons. 

2. The combination of a valve-casing, two 
pistons located in the same chamber therein 
and connected together, a port admitting pres 
sure between the pistons, a spring acting to 
force the pistons in one direction and an elec. 
tromagnetically - operated valve controlling 
the equalization of pressure on the opposite 
sides of one of the pistons. 
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3. The combination of a valve-casing, two 
pistons of different areas located in the same 
chamber therein and connected together, a 
port in the casing admitting pressure be: 
tween the two pistons and governed by one 
of them and means for forcing the pistons in 
One direction. 

4. The combination of a valve-casing, two 
pistons located in the same chamber therein 
and connected together, a port admitting pres 
sure between the pistons, a spring acting to 
force the pistons in one direction, and means 
for equalizing the pressure on one of the pis 
tons, substantially as described. 

5. The combination of a valve-casing, two 
pistons located in the same chamber therein 
and connected together, a port in the casing 
admitting pressure between the pistons, an 
other port in the casing admitting pressure 
behind one of the pistons, a spring behind the 
other piston and a valve controlling the last 
mentioned port, substantially as described. 

6. The combination of a valve-casing, two 
pistons located in the same chamber therein 
and connected together, a port in the casing 
admitting pressure between the pistons, an 
other port in the casing admitting pressure 
behind one of the pistons, a spring behind the 
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other piston, and an electromagnetic valve 
controlling the last-mentioned port, substan 
tially as described. 

7. The combination of a valve-casing, two 
pistons located in the same chamber therein 
and connected together, a port admitting pres 
sure between the pistons, a spring tending to 
force the pistons in one direction, a port ad 
mitting pressure to the back of one of the 
pistons and an electromagnetically-operated 
valve controlling said port, substantially as 
described. 

8. In a fluid-pressure controller, two con 
nected pistons of different area subjected to 
the same fluid-pressure on their adjacent 
faces tending to move them in opposite direc 
tions, means for opposing the resultant mo 
tion of the pistons and means for equalizing 

the fluid-pressure on the opposite faces of one 
of the pistons, substantially as described. 

9. The combination of a valve-casing, a pis 
ton movable therein, a port admitting pres 
sure to one side of said piston and controlled 
by the piston, a valve in said casing control 
ling the admission of pressure to the other 
side of said piston, an armature attached to 
the valve and also located inside of said cas 
ing, and an electromagnetic coil surrounding 
that portion of the casing containing the ar 
mature, as and for the purpose set forth. 
In witness whereof Isubscribe my signa 

ture in presence of two witnesses. 
WILLIAM. H. CLARKE, 

Witnesses: 
WM. A. ROSENBAUM, 
JAS, A. DONNELLY, 
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