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To all whom it may concern: 
Be it known that I, THOMAS D. MILLEA, a 

citizen of the United States of America, re 
siding in Springfield, in the county of Hamp 

5 den and State of Massachusetts, (whose post 
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office address is Springfield, Massachusetts,) 
have invented new and useful Improvements 
in Vacuum-Breaking Devices, of which the 
following is a specification, reference being 
had to the accompanying drawings and char 
acters of reference marked thereon. 
My invention relates to devices for de 

stroying the vacuum in motors in which a 
Vacuum is formed. 

It is well known that in steam - engines 
where the steam is exhausted from a cylin 
der into a condenser a vacuum is formed in 
the condenser by the condensation of the 
steam. Further, in some types of engine a 
Vacuum is maintained in the condenser by 
means of an air-pump to facilitate the ex 
haust. This vacuum sometimes causes the 
piston in the cylinder to continue to move 
after steam has been shut off and also to act 
to draw water from the condenser into the 
cylinder. 
The object of my invention is to produce a 

device by which the vacuum may be quickly 
broken, preferably by the admission of air, 
so that the motor may be checked much more 
rapidly and also the danger of water being 
drawn into the cylinder be avoided. The 
device is applicable to any motor in which a 
vacuum may be formed. This class of ap 
paratus is especially desirable if there be 
also provided apparatus operating in conjunc 
tion there with by which the supply of steam 
or other motive force may be shut off at the 
same time and alloperated from a point remote 
from the engine, so that in the event of acci 
dent rendering it desirable to stop the engine 
quickly the vacuum will not continue to op 
erate the motor after the steam-supply has 
been cut off. It will readily be seen, how 
ever, that the present device alone is capable 
of practical application without being joined 
with any shut-off mechanism. . . 
I accomplish the objects of my invention 

by the construction and arrangement herein 
pointed out, 
In the accompanying drawings, in which 

like characters of reference indicate like 
parts, Figure 1 is an elevation, partly in sec 
tion, of the preferred form of construction. 
Fig. 2 is a view, on an enlarged scale, of the 
preferred form of mechanism for holding the 
inlet-valve closed; and Fig. 3 is a plan view, 
on a scale larger than the other figures, of the 
valve-seat g'. Fig. 4 is a view showing the 
correlative parts of an engine-stop mechanism 
and my present invention connected. 

Generally a indicates a valve-casing; b, a 
cylinder; c, a lever; d, piston; e, piston-rod; 
f, spring; g, valve-disk; g, valve-seat; h, 
valve-stem; i, conduit to vacuum; i, support 
for lever; k, handle for lever; m, electromag 
net; n, armature; o, finger attached thereto; 
p, knob; g, latch attached thereto; r, catch 
on hammer-bearing rod; S, hammer-bearing 
rod; t, ha ummer; nu, plate; “2”, catch attached 
thereto; it, latch attached to lever ac, ac, lever; 
y, weight om lever; &, auxiliary lever; 1, 
valve-rod; 2, small valve-disk; 3, conduit to 
main supply-pipe; 4, cylindrical shell for 
electromagnet; 5, nut on small valve-rod; 6, 
conduit between the vacuum-breaker and the 
valve controlling it. 
The construction and operation of my de 

vice will be readily understood on reference 
to the accompanying drawings in connection 
with the following description. 
By preference the valve-disk g and valve 

stem h are arranged in a suitable case (i. 
That shown is constructed of semicircular 
iron bands connected by suitable framework 
at the top and bottom. This construction is 
not essential to the device, but is provided 
for the purpose of keeping particles of paper 
and other material from obstructing the valve. 
Any other suitable casing may of course be 
used. The form of valve construction pre 
ferred by me is that illustrated, and consists, 
essentially, of a valve-casing C, provided with 
a valve-seat, and a stem h, provided with a 
valve-diskg, of soft rubber. Upon the valve 
stem h is adjusted a spring f of sufficient 
strength to keep the valve from being shaken 
from its seat and to insure the closing of the 
valve, and thus to facilitate the forming of 
the vacuum. At the top of this stem is 
mounted a lever c, pivotally supported at i 
upon an arm made part of or secured to the 
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valve-casing or otherwise suitably supported. 
This lever is provided with a handle for hand 
adjustment, which furnishes a means of re 
Setting the valve in its normal position. 

Suitably attached to the valve-casing or 
other support is a small cylinder b, containing 
a piston d and piston-rode. This cylinder is 
connected by suitable conduit with the main 
supply-pipe of the motor. A valve 2 is con 
veniently located in this conduit. 

For the purpose of operating the last-men 
tioned valve I by preference provide an elec 
tromagnet m, controlling an armature in. 
This armature is made one with or has at 
tached to it a finger O, which is so arranged 
that when it is raised by the armature swing 
ing on its pivot it strikes and lifts the knob p, 
supported pivotally by the shell 4. This knob 
has a latch q, which latch engages with a 
catch r on the hammer-bearing rods. A plate 
it is also provided, formed at one end into a 
catch v, which locks with a latch u on the le 
ver ac. This plate is pivotally mounted and 
arranged in the downward path of the ham 
mert. When the circuit is open, the parts 
occupy the position shown in Fig. 1. When 
now the circuit is closed by means of push 
buttons or automatically put in operation by 
any means, the armature în is drawn to the 
magnets m, thus raising the finger o, which 
lifts the knob p, which in turn swings on its 
pivot, thereby releasing the latch O from the 
catch r and allowing the rods to drop and the 
hammer i to fall on the plate u. This raises 
the catch v and releases the latch u and al 
lows the lever a to fall, thereby removing all 
pressure from the rod 1 and allowing the steam 
in the pipe 3 to force open the valve 2. 
To make the action of the valve more sure, 

I furnish an auxiliary lever 2, on which the 
lever a strikes and which presses against the 
nut 5 on the rod 1, thus forcing the valve 
open in case it should stick for any reason. 
This allows the steam or other motive force 
to enter the cylinderb and force the piston up 
Ward, thereby raising the lever c, which lifts 
the valve-stem h, and opens the valve, thus al 
lowing the atmosphere to enter the vacuum 
chamber, destroying the vacuum and doing 
away with the possibility of getting water 
from the condenser into the cylinder of the 
motor and the damage which might arise from 
this and also making a quicker stop. The 
vacuum-breaker can be operated by hand, if 
the engineer desires, by simply lifting the 
handle lic. 

I do not confine myself to the method em 
ployed of operating the valve 2. I, however, 
have found the method shown to be very con 
Venientin practice. Any other suitable mech 
anism may, however, be employed. 

I do not confine myself to the specific forms 
of the elements herein combined. Those 
shown have been found very convenient in 
practice; but any other proper form of valve 
and auxiliary motor will do as well. 

It will readily be seen that if it is desired 
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to use this device in connection with an en 
gine-stop it can easily be done by means of 
a T connection with the pipe leading from the 
valve 2 to the vacuum-breaker cylinder. 

Referring to Fig. 4, it will be seen that a T, 
as 7, is placed on the pipe 6, to one arm or 
pipe 6' of which the vacuum-breaker cylin 
der b is attached, and upon the other arm or 
pipe 6' a cylinder 8 of an engine-stop is 
mounted. Both devices may be operated si 
multaneously by means of the single mechan 
ism by which the valve 2 is operated. Since the 
construction and operation of engine-stops 
comprising a cylinder for a piston having a 
rod to actuate intermediate governor-operat 
ing members are well known, it is not deemed 
necessary to describe in detail the construc 
tion and operation of the same or to further 
illustrate them. A drip-valve 9 is located in 
the pipe 6' below the cylinder 8; but this may 
be suitably arranged below the cylinder b or 
at some point between the valve 2 and the cyl 
inder connections. 

Having therefore described my invention, 
what I claim, and desire to secure by Letters 
Patent, is 

l. In a vacuum-breaker, the combination 
with a conduit-pipe leading to the vacuum 
chamber, a vertically - reciprocating valve 
seated on the end of the said pipe, and a le 
ver fulcrumed to the free end of the stem of 
the valve, of a cylinder, a piston in the cyl 
inder having a rod projecting through the end 
of the cylinder with its end in the path of the 
lever and adapted to lift the lever with the 
valve, and means to move the piston. 

2. In a vacuum-breaker, the combination 
with a pipe communicating with the part of a 
motor wherein a vacuum is formed, a valve 
casing on the pipe formed with a valve-seat, 
a reciprocating valve in the casing having a 
stem projecting therefrom, and a lever to lift 
the valve fulcrumed to the outer end of the 
Said stem, of a steam-cylinder, a piston there 
in having a rod projecting therefrom in the 
path of the said lever, a steam-pipe leading 
from a steam source into the cylinder, a valve 
interposed in the steam-pipe having a pro 
jecting stem, a lever arranged to bear on the 
end of the stem to hold the valve closed and 
a laterally - extending catch on the lever, a 
pivotally-supported lateh to engage the said 
catch and hold the lever in engagement with 
the valve-stem, and an electrically-controlled 
hammer to engage the latch to release the le 
ver-catch, whereby the lever's pressure is re 
moved from the valve, substantially as de 
Scribed. 

3. The combination with the vacuum-pipe, 
a valve-casing thereon, a valve in the casing 
to Open and close the vacuum-pipe, a lever to 
operate the valve, a steam-cylinder, a piston 
therein having a rod to engage with said le 
ver, and steam-conduit pipe leading into the 
cylinder, of a valve in the steam-pipe, having 
its stem projected beyond the casing, a suit 
ably-fulcrumed lever to bear on the end of the 
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steam-valve's stem and formed with a catch, 
a pivotally-mounted latch to engage the lever 
catch, an electromagnet, a pivotally-mounted 
armature to engage there with, a latch actu 
ated by the armature, and a hammer formed 
with a handle or bar having a catch to en 
gage the latch in engagement with the arma 
ture, and whereby when this catch is released 
the hammer will descend and release the latch 
which holds the lever, and the steam-valve thus be opened. 

4. In a vacuum-breaking device, the com 
bination with a steam-valve in the steam-pipe, 
of a pivotally-supported lever bearing on the 
valve-stem and provided with a laterally-ex 
tending catch, a latch to engage said catch 
and prevent said lever from falling away from 
its valve-stem contact, and an electrically 
controlled hammer to strike the latch and re 
lease the lever, said hammer being affixed to 
a longitudinally-movable rod. 

5. In a vacuum-breaking device, the com 
bination with the steam-valve in the steam 
pipe, of a pivotally-supported lever bearing 
on the valve-stem and provided with a later 
ally-extending catch, a latch to engage the said 
catch and hold the lever in contact with the 
valve-stem, an electrically-controlled hammer. 
to strike the latch and release the lever and 
an intermediate lever having one end in en 
gagement with the valve-stem, and its other 
end extending in the path of the descent of 
the first-named lever, substantially as de 
scribed. 

6. In combination with and as the operating 
means of a Vacuum-breaker, an electrical de 
vice for operating the valve, consisting of elec 
tromagnets controlling an armature, the ar 
mature pivotally supported on a frame and 
having a finger, a knob pivotally supported 
in the path of the finger, a latch on the knob, 
a rod in suitable guides free to move verti 
cally having a hammer and provided with a 
catch which engages with the latch on the 
knob, a plate lying in the downward path of 
the hammer and having a latch thereon piv 
otally supported, a lever hinged on the frame 
below the magnet and having a catch to en 
gage with the latch on the plate, arranged 
(when the lever swings on its pivot) to re 
move all pressure from the valve to be con 
trolled, substantially as shown. 

7. A vacuum-breaker consisting of a con 
nection with the part of a motor in which a 
vacuum is formed, a valve suitably mounted 
thereon, a valve-rod controlling the latter, a 
lever to operate the valve-rod and arranged 
to be actuated by an auxiliary motor, another 
valve connecting with the power-supply of a 
motor and electrical means for operating that 
valve consisting of the electromagnet m, ar 
mature ?, finger O, knob p, catch q, catch r, 
rod S, hammert, plate ºu, catch v, latch v, le 
ver ac, having the weight y at its upper end, 
auxiliary lever 2, and the valve-stem 1, sub 
stantially as shown and described. 

3 

8. In a vacuum-breaker the combination of 
a valve connected with the supply-pipe of a 
motor, a valve-stem, a lever resting on the 
stem to keep the valve normally closed, a 
latch v engaging with the catch v, a plate at 
made one with the catch and pivotally sup 
ported, a hammer it upheld by a rod S and ar 
ranged as to strike the plate it as it descends, 
a catch r on the rods, a latch q clutching with 
the catch r, a knob p integral with the latch 
q and pivotally supported, a finger O integral 
with an armature in pivotally supported, and 
an electromagnet m, the whole being so ar 
ranged that by the motion imparted to the ar 
mature by the magnet when energized the 
hammer t will be allowed to drop onto the 
plate it and the lever ac be released, substan 
tially as shown and described. 

9. A vacuum-breaker, comprising a valve 
to control an inlet to the vacuum-chamber of 
a motor, a lever to lift the valve, an auxiliary 
motor comprising a cylinder, having connec 
tion to a steam-pipe, a piston in the cylinder 
provided with a rod to lift the lever, a valve 
in the steam-pipe having a projecting stem, 
a lever to hold the valve closed, and an elec 
trically-controlled mechanism to trip the le 
ver and release the valve, substantially as specified. 

10. In combination, a valve to control an 
inlet to the vacuum-chamber of a motor or en 
gine, a lever to lift said valve, a vacuum 
breaking cylinder having a piston provided 
with a rod to lift said lever, a steam-inlet 
valve, means to operate the same, an engine 
stop cylinder, and steam-pipe connections be 
tween said steam-inlet valve and said cylin 
ders, substantially as set forth. 

11. In combination, a valve to control an 
inlet to the vacuum-chamber of a motor or en 
gine, a lever to lift said valve, a vacuum 
breaking cylinder having a piston provided 
With a rod to lift said lever, a steam-inlet 
valve, means to operate the same, an engine 
stop cylinder, steam - pipe connections be 
tween said steam-inlet valve and said cylin 
ders, and a drip-valve suitably arranged in 
one of the steam-pipe connections, substan 
tially as set forth. 

12. In combination, a valve to control an 
inlet to the vacuum-chamber of a motor or en 
gine, a lever to lift said valve, a vacuum 
breaking cylinder having a piston provided 
with a rod to lift said lever, a steam-inlet 
valve having a projecting stem, an engine 
stop cylinder, steam - pipe connections be 
tween said steam-inlet valve and said cylin 
ders, a lever to hold the steam-inlet Valve 
closed, and electrically-controlled mechan 
ism to trip the steam-inlet-valve lever and re 
lease the valve, substantially as set forth. 

THOMAS D. MILLEA. 
Witnesses: 

M. J. CARROLL, 
DEXTER. E. TILLEY. 
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