No. 858,745. ' : PATENTED JULY 9, 1807.
E. L. CRIDGE.
VACUUM CONTROL VALVE.

APPLICATION PILED APR.13, 19086,

3 SHEET8—SHEET 1.

ij’éfz )
’ ; 25‘ 3 ‘ N \IIIIIIIIII “' |
2y =3 ik m““m" ﬂuillnn
22 ': 4{{3»“%
e 20 27| M )
' a3 :
22 8LT ’ {L ;
s A9 —
18 g ‘7-31
11| 17 » |
RV UL N\ 82 =140
7 - < ZZr ity
sy s, H
\ 7 /0 :
N 91 . 41
&
P~
7
2
1

W oot dlomars g:%ﬁ% |

@MMO&VM@:



- No. 859,745. : PATENTED JULY 9, 1907.
A ) E. L. CRIDGE.

VACUUM CONTROL VALVE.
APPLIOATION FILED APR.13, 1006.
3 SEEETS—SHEET 2.

e H 3
zj. \ N -
i _-z3 87 : y ‘ IIIM v =
%0 | a2z
= 120
2z , F7
29
277 J 3 22 *%4 e -
29, e
SR\ b z
& ' G
| = & 52
-
27 i = l 1%93
T
s 2%
| =T L 20 42 ||~ 1 _
3 l ,//_ ke ’__— 49 3
46’ -z P .- -
3 A N 27
G |
25 | 2
|
i _z
WITNESSES ‘ ' _ INVENTOR
FE | Eovmunn LoMaX CRIDGE
‘ “e W . ‘

A I~ | o M VT,

ATTORNEYS

THE NORRIS PETERS €O., WASHINGTON, D. C.



PATENTED JULY 9, 1907.

E. L. CRIDGE.

VACUUM CONTROL VALVE.
APPLIOATION FILED APE.13, 1806,

No, 859,745.

3 SEEETS—SHEET 3.

WITNESSES . : INVENTOR
Eomuno LoMAX CRIDCGE .

/%%/ 0 N,

ATTORNEYS



<

10

15

20

25

30

35

40

45

50

55

UNITED STATES

PATENT OFFICE.

EDMUND LOMAX CRIDGE, OF PASSAIC, NEW JERSEY.

VACUUM-CONTROL VALVE.

No. 859,745,

Specification of Letters Patent.

Patented July 9, 1907,

Application filed April 13,1906, Serial No.811,668.

To all whom it may concern:

Be it known that I, Eomuxp LoMax CRIDGE, a
citizen of the United States, and a resident of Pas-
saic, in the county of Passaic and State of New Jer-

-sey, have invented an Improved Vacuum -Control
Valve, of which the following is a specification.

My invention is an improved mechanism for reliev-
ing the vacuum formed in the condenser of condensing
engines. It is adapted to operate automatically for
instantly admitting atmospheric air to the condenser
and therehy relieving the vacuum therein when live
steam is shut off from the cylinder of the engine. Thus
the engine will be stopped immediately in place of
continuing to operate after the steam has been shut
off. In other words, my improved apparatus operates
to quickly break or destroy the vacuum, by the ad-
mission of atmospheric air, so that the motor which
extracts air from the condenser will be stopped more
quickly than would be otherwise practicable, and also
the danger of water being drawn into the cylinder of
the engine will be avoided.

The details of construction, arrangement, and opera-
tion of parts are as hereinafter described, and illus-
trated in the accompanying drawings, in which

Figure 1 is a central vertical section of the main
portion of the apparatus. Fig. 2 is a similar view show-
ing the movable parts in the position they occupy
when the vacuum is relieved. Fig. 3 is 4 cross-section
on the line 3—3 of Fig. 2. Fig. 4 is a cross-section on
the line 4—4-of Fig. 2. Fig. b is a vertical section on
the line 5—5 of Fig. 2.

Referring especially to Figs. 1 and 2, the numeral 1
indicates a chamber in which a vacuum exists, and 2
a nipple connected with the casing of the chamber by
a screw-joint and serving as a support for the operative
parts of the apparatus.

3 is.a casing in which is formed a side air-passage 46,
that communicates with the chamber 45 of the nipple
2. A horizontal plate 49, forming a valve-seat 7, is
screwed into the part 3. A bevel valve 6.seats upward
therein, and a larger valve 5 is similarly seated at 8 in
the upper portion of the casing or frame 3.
valves are connected by a cruciform stem 9, see Fig. 3,
and a spiral spring 10 encircles the same, and, by press-

ing upward against the valve 5, it tends to hold the two |

valves normally seated, as shown in Fig. 1. It is ap-
parent that, if the valves be pressed downward to the
position indicated in Fig. 2, the vacuum in chambers
45 and 1 will be relieved, since the atmospheric air
may then pass the valve 6, as indicated by arrow in
Fig. 2. . _

Tt will be seen that the plate 49 not only serves as a
seat for the valve 6 but also as a guide for the stem 9.
It being constructed as a nut, it may be rotated for
adjusting it to take up any wear of the valves 5, 6, so
that they may be at all times seated perfectly. The

These .

casing or frame 3 is provided with an air-chamber or
passage 48 above the valve 5, and this communicates
with a lateral passage 47 formed in the part 11 which
screws into the part 3. In the part 11 are formed ver-
tical coincident, openings in which is arranged a cruci-
form stem 19 of a supplemental, or “pilot,”’ valve.
The latter has two disks 15 and 16 that serve as valves
proper. In the normal condition, the disk 15 secats at
18 on theupper side of the opening in which the guide
stem 19 is arranged, and the disk 16, at the lower end
of said stem, is spaced from the seat 17.

1t will be seen from Fig. 2 that when the valve is
raised, this relation of the disks 15 and 16 to their seats
is the reversed, 15 being then raised from the seat 18
and disk 16 being closed on the seat 17.
further, that in the normal position indicated in Fig.
1 there is an open communication between the lateral
passage 46 and the passages 47, 48, on the upper side
of the valve 5; and, when the valve is raised in Fig. 2,
this communication is cut off by disk 16 and atmos-
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1t is apparent -

75

pheric air has free admission as indicated by the arrow, -

to the passages 47, 48. The upper portion, or stem,
13 of the pilot valve is adapted to slide in guides 22 and
29t the former heing formed integral with a vertical
frame or bracket 14 which is supported on the part 11
and thé guide 22* being screwed into the lower portion
of said frame. The atmospheric air has free admission
to the space between the valve-seat 18 and the part 22*.
Above the latter is arranged = spiral spring 21 which
bears upward againsta collar 20 on the stem 13. Said
collar comes in contact with the part 22 when the valve
ig raised as in Fig. 2. The part 22 therefore serves
both as a guide and stop. The pilot valve is held nor-
mally depressed, as in Fig. 1, by means of the lever
23 which is hinged at 24 to the frame 14, and a set
screw 25, that bears directly on the head of the valve-
stem. The free end of the lever 23 engages a notch
26 in the armature 27 of the electromagnets 34, 35,
said armature being hinged at 29 to the lateral arm 28
of the bracket 31, that is attached by screws to the part
3 of the frame or casing. A spring 30 connects the
armature 27 to the frame 14 and thus normally draws
the armature away from the poles 36, 37, of the electro-
magnets. - Binding-screws 38, 39, are insulated from
the bracket 31, and electric circuit wires 51 are con:
nected therewith, and branches extend to the mag-
nets 34, 35, in a well understood manner. In the
circuit is included a source of electrical supply T, and
a device E which may be operated to close the circuit
at will. '

An electric contact 42 is attached to the ul.lder side

of the valve 5 and -insulated therefrom, and a simi-
lar contact 43 is attached to the side of the frame or
casing 3, and insulated therefrom. The free ends of
these parts are so arranged that théy come in con-
tact and close a circuit through the wires 52, 53, when

80

85

95

100

105

110



10

15

20

30

35

40

50

55

‘stood from the following brief statement.
mal position, the vacuum-relief valves 5.and 6 are;
closed on their seats and the disk, or pilot, valve 15 :
The circuit through wires 51 being
-open, the magnets 34, 35, are not energized, and con- .
sequently the spring 30 -will hold the armature 27 en- :

is-also-on its seat.

the differential valves 5, 6, are depressed, as indi-
cated in Fig. 2. G indicates a battery or other source
of electric supply, and H indicates a point where the
conductors 52, 53, may be connected with a motor that
actuates the vacuum-producing apparatus; or H may
indicate an alarm which will be operated automatic-
ally when the circuit is closed by contact of the parts
42—43,

The operation of my invention will now be under-

gaged with the lever 23 so that the latter holds the
pilot, or supplemental, valve depressed, the disk or
valve proper 15 being held on the seat 18 and the cor-
responding valve 16 held away from its seat. Thus

there is a vacuum in passages 47—48, also 46, and the

chambers 45 and 1. Atmospheri¢ pressure has free

admission to the under side of the valve 5 and the .

upper side of the valve 6; but, owing to the differ-
ence in diameter or surface of thesevalves, the tend-
ency is obviously to hold the valve seated. When
it is necessary that the vacuum should be broken, the
switch B is closed, and consequently the magnets
34, 35, are energized and attract the armature 27 as
shown in Fig. 2, whereby the lever 23 is instantly
released .and the spring 21, encircling the stem 13 of
the pilot valve, instantly raises:the same until its col-
lar 20 strikes the stop 22. This movement, however,
raises the valve 15 from itsseatand closes the valve 16
on its seat, so that air is cut off from passage 46-and the
vacuum chambers 45 and 1, but freely admitted to
passages 47—48 above the larger valve 5. Thus, at
this time atmospheric air is allowed to press on .the
upper side of both valves 5 and 6, causing them
to open, and simultaneously the parts 42, 43, con-
tact and thusa circuit is closed through the motor or
alarm, H.
I claim—

1. The combination, ‘with a -steam-condensing chamber

and a casing or frame attached thereto and having air
passages, of differential valves having a guide stem adapt-
ed to allow passage of air, a spring encircling such stem
and tending to hold the valves normally seated upward, a
pilot valve controlling passages leading to the vacuum
chamber and the space above the upper relief valve and
having two disks or valves proper, one of which seats
downward when the other is open and vice versa, a spring
applied for-lifting the pilot valve, a pivoted lever adapted
to bear on the stem of the pilot valve, electro-magnets, and
a swinging armature adapted to engage said lever, an open
electric circuit in which said magnets are included, elec-
trical contact pieces, one of which is connected with the
differential relief valves, and-a normally open electric cir-
cuit of which the contacts form a part, whereby, upon

In the nor- '

859,745

closing thé ciréiit through the electromagnets, the pilot
valve Is instantly released thus admitting air to the pas-
sage above the larger relief valve so that the relief valves
are depressed and atmospheric air admitted to the vacuum
chamber, substantially as described. .

2. In an apparatus for the purpose specified, the com-
bination, with a casing in which a vacuum may exist, of
differential relief valves seated upward in the casing or
frame in which they are arranged, said casing having a
lateral passage communicating with the vacuum chamber

and an upper passage leading to the upper side of the

larger relief valve, a double pilot. valve which, in the nor-
mal or closed position, allows communication between the
vacuum chamber and the passage above the larger relief
valve, a spring applied to such .pilot valve for raising it,
and electrical - control mechanism for holding the pilot
valve normally depressed, substantially as described.

3. In a vacuum - control apparatus, the combination,.

with a casing connected with a steam-condensing cham-
ber and having a vacuum .relief valve which is held nor-
mally to its seat, a lateral passage leading to the vacuum
chamber, a communicating passage extending to the upper
side of the relief valve, a pilot valve which, when de-

-pressed, allows free communication between the passage

above the relief valve and the vacuum chamber, a spring
for raising the said pilot valve, and trip mechanism hold-
ing the pilot valve normally depressed but adapted to be
operated for instantly releasing it, whereby admission of
air to the upper side of ‘the relief valve is instantly per-
mitted, and lateral .passage to .the vacuum chamber.closed,
substantially as:described.

4. In a vacuum - control -apparatus, the combination,
with a casing connected with the vacuum chamber, of dif-
ferential valves to whose inner sides atmospleric air has

‘free admission, a lateral passage communicating with the

vacuum chamber,.and another passage leading to the top
of the larger relief valve, a supplemental, or pilot, valve
adapted to close or open communication between said pas-
sages so that when the vacuum is formed in the chamber

‘the differential pressure upon the relief valves tends to

hold them mormally seated, .trip -mechanism for holding
the pilot valve normally depressed, and a spring for lift-
ing said valve, substantially as described.

5.'In 'a vacuum control apparatus, the combination,
with a casing communicating with the vacoum chamber,

-of .differential -valves and a stem connecting them, a seat

for the larger valve being formed in the casing, the seat
for the lower valve consisting of a plate connected with
the casing by a screw-joint and thus adapted for vertical
adjustment, a lifting spring interposed between such plate
and the larger relief valve,.a supplemental valve for con-
trolling the.admission of air to the space above the larger
relief valve, and a trip mechanism adapted to hold the
supplemental valve normally depressed, but to release it
at -will, substantially as described.

6. In a vacuum - control apparatus, the combination,
with .a casing connected with .a vacuum chamber, and a
relief valve controlling admission .of air thereto, of means
for controlling admission of air to the upper side of said
relief -valve, an electric circuit including an electric de-
viee to be:operated and contacts one of which is connected
with the relief valve so that when the vacuum above the
latter is relieved, air is admitted to the vacuum chamber
bhelow, substantially as described.

EDMUND LOMAX CRIDGE.
Witnesses : .
ALBARD VAN RIPER,
EpwARD L. REIGELUTH.

60

65

70

75

80

85

90

95

100

110

115

120



