Feb. 3, 1942. G. SCHAAF

VALVE
Filed July 1, 1940

2,272,132

3 Sheets-Sheet 1

/‘32 /3’\
C Wz a
46 29
26 1 R0
! 28
RS- D= —1%4-23

~/0

L/

George Schaa/f

INVENTOR

BY
ATTORNEY



Feb. 3, 1942. G. SCHAAF 2,272,132

VALVE
Filed July 1, 1940 3 Sheets~Sheet 2

George Schaat

INVENTOR

BY
ATTONNEY



Feb. 3, 1942. G. SCHAAF 2,272,132
VALVE
Filed July 1, 1940 3 Sheets-Sheet 3

Fic. Q " Fia 10.

7
66 3
- 30 gg: — 68
60_ 29 46 o7 28 X745 "" 46
28+ . 26 60— ;
52— RS S2—
il >4 31t — 331
237 2,3_ 59 b ' 23
P 22 F20 24 2é
R | RR \ } R0
17 21 24
~17
l 77 79
FL | 18 18
| L4
/6~ | 0 4 0 N
12 , i
s Ul
9 ~t 14 9 ~3
Vi
7 / - f !
é‘ S 6 8
| 2

J9

6/

Fic 12 . feorge Schaatf

INVENTOR

BY

ATTORKEY



Patented Feb. 3, 1942

UNITED STATES PATENT OFFICE

2,212,132

2,272,132

¥

George Schaaf, Buffalo, N. Y. i 4 R

Application July 1, 1940, Serial No. 343,381 © .. .
(CL 251—286)

10 Claims.

This invention relates in general to valves and
to a type of valve for controlling the passage to
& container for carbon dioxide or other medium
which is held in said container under consider-
able pressure, and especially to the class known
as packless valves.

Where carbon dioxide i1s employed for fire ex-
tinguishing purposes the fluid is maintained un-
der high pressure in a container, and at ordi-
nary temperatures the carbon dioxide i1s in lig-
uid form. On account of the high preasure un-
der which the carbon dioxide 1s maintained spe-
cial forms of valve construction have been de-
vised for controlling the discharge from the
container. To prevent leakage a preferred type
is the so-called packless valve in which & dia-
phragm is employed to close off the valve from
its operating mechanism. In order to have the
contents of the container instantly available it
is desirable to have a quick opening valve and
one which will be fully opened by the valve spring
and fluld pressure when once released. Also
that means be provided fo close the valve against
the fluld pressure when once operied, as In the
case of a large container when partly discharged,
and to prevent such closing until the entire tank
contents is discharged, as in the case of a small

One of the objects of this invention is to pro-
vide a valve of the packless type which can be
fully opened instantly, either manually or auto-
matically, for the release of the contents of the
container to which it is attached.

Another object is to provide a valve of the
above general type which may be closed after
& portion of the contents of the container have
been discharged.

Another object is to provide means to lock the
valve {n a closed position. '

Another object 1s to provide means to prevent
manual operation of the valve during dis¢harge.

With the foregoing and other objects in view
which wlil appear as the description proceeds, the
invention consists in certain features of novelty
in the construction, combination and arrange-
ment of parts by which the said objects are at-
tained, the invention being more particularly
pointed out in the claims. . ;

In the accompanying drawings: ’

Figure 1 is a front elevation, mostly in section
on line {—1 of Figure 2, of a valve structure em-
bodying my invention and showing the valve In
a closed position. .

Pig. 2 Is a side elevation of my device showing
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the outside valve operating mechanism in -4 closed
positionesin Pig. 1.~ - .o o
Fig. 3 is a sectlonal view' of a portion of the
device as in Fig. 1 but with the valve in an open
position, - o coi
Fig. 4 is a front elevation of my -device with a
modified operating handle in s closed position.
Fig. 5 is a side elevation as in Fig. 4¢ with the
handle In full for the closed position and dotted
to show the open position,; e
Pigs. 6 and 7 are front and side elevation of
the upper portions of a valve structure embody-
ing another modification for the valve control.
Fig. 8 is a section on line 8—8.of Fig. 6.
Fig. 8 is a front elevation, mostly in section or
line 8—8 of Fig. 13, of & valve structure as in Fig
1 but with a modified valve control from that o.

-Pigs. 6, 7 and 8, and showing the valve in a closed

position. - .

Fig. 10 i3 a view as in Fig. 8 but with the valve
in an open position and showing a cover for the
operating stem. S

Fig. 11 is an outside front elevation:of the up-
per portion as in PFig. 9. L .

Fig. 12 is an outside front elevation of the up-
per portion as in Fig, 10 but without cover. .

Fig. 13 is a side elevation of Fig. 11.

Referring to Pigs. 1, 2 and. 3, the lower end
of body | is-threaded at 2 for connection to a
cfntainer and has an axia] inlet passage 3 ex-
tending up into a valve chamber 4.. A laterally
extending boss § having a pessage 8 communi-
cating with passage 3, provides means for ac-
commodating a safety disk 7 which is held in
place by a threaded cap 8. SR

Any abnormal pressure developed in the tank
will rupture the disk 1 and allow the fluid to es-
cape through passages 9 in the cap 8 in the usual
manner. e

Communicating with the valve .chamber 4 is a
discharge passage 10 in another laterally extend-
ing boss (| which can be threaded as shown, or
otherwise arranged for connecting to the other
parts of a fire extinguishing apparatus. ‘

The. opening and closing of passage 3 is'con-
trolled by a valve {2 which has.a suitable sealing
Insert 3 on its lower end to cooperate with the
annular valve seat 14. Ingert (3 is fastered to
valve 12 by means of the threaded thimble {5,
Valve 12 has a stem 16 on the upper end of which
is fastened a nut (1 by means of threads. The

-upper end of chamber 4 i35 closed: by a-threaded

plug I8 with a stepped central bore. . The lower
and smaller part of sald bore forms & gulde for
the valve stem 1§ while the upper and larger part



of sald bore forms a gulde for said nut (7 and a
pocket below said nut for a compression valve
spring 9 around the valve stem (8. Acting
against the lower shoulder of nut {7 the spring
{9 operates to raise valve 12 from Its seat {4 as
will later appear.

A bonnet 20 is threaded at 21 to cover and
form s connection with the upper end of body |
and to inclose and confine a suitable metal dia-
phragm 22, the rim of which seals the joint be-
tween sdld bénnet and body and the center of
which rests on the top of nut {1. Centrally in
line with nut #7 and contacting with the top
center of diaphragm 22 is head 24 of the screw
29, sald screw,23 being carried In a crosshead 28
which has sliding contact within the cylindrical
chamber 26 of the bonnet 20. Screw 23 'is
threaded at 27 through the crosshead 2§ and
has & cylindrical portion 28 which is adapted to
slide in, and be guided by, the top wall of bon-
net 26.

Above the cylindrical portion 28 of screw 13 Is
“a thread 28 to engage the nut 38 for locking the
screw 23 from turning when the crosshead 28 is
held at the lower end of its travel by the toggle
joints to be described, and the valve 12 is closed
on its seat 4. 31 is a hand wheel fasténed to
- gerew 28 by & nut 32 for operating said screw.

Pastened into opposite sides of the crosshiead
2§ are two pins 33, 33 which are adapted to ex-
tend ‘through and slide in vertical slots 34, 34
in the bonnet 20. 3§ is the handle of a Y-shaped
lever 38 having two arms 37, 31. Each arm 3
is pivoted at its end to & pin 33 and intermediate

‘ ofitslengthhplvotedto a pin 38 on one end of
a1tk 39. The opposite end of link 39 is pivoted
-0 the body { by the pivot 40, and said link 3§
and srm 31 form a-toggle joint to hold croashead
28 at the bottom of its travel as shown in Fig. 1.
When sald crosshead 26 i3-at the bottom of its
- {ravel as in Fig. 1 the handle 38 of lever 3§ rests
‘against the body | as in Pig. 2 and is held there
by reason of the line 41 beiween the centers of
pins 33 and 38 having crossed the center 42 of
pivot 40. Pin 43 extends through a slot 44 in
handle 38 (Fig. 2} to provide means for a seal
45. The seal element here identified by 4§ con-
sists of a wire passed through & hole in the end
of pin 43, the' ends of sald wire being clamped in
& pleee Jead in the usual manner. The break-
-ing of ‘seal occurs when the wire 1s- broken
or helted ‘sufficlently to imelt {t.

The top 48 of chamber 28 forms a stop for the
crosshead 26 when' said crosshead is at the top
of its travel as in Fig. 3 and handle 36 4s then In
tdomdpoqmonu’shownlnmz '

The ‘operation 0f the valve is as follows: A
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container or cylinder (not shown) is loaded with -

€Oz and the valve body | screwed into sald con-
- tainer. ‘Lever 3§ is closed against body | as in
-‘gs. 1 and 2 which brings crosshead 1§ to the
nottom of its travel as in Fig. 1. 8¢ 23 is
mtumedhyﬂ)ohandwheenlbo said
screw 23 down‘through otosshead 28 to Oix dis-
phragm 22 downward against valve nut 7 and
close valvé l! on its seat {4 and compress valve
spring 10.
Nut: 8¢ is now screwed down on to bonnet 20
to pul & pressure on threads 21 in crosshead 28
to lock screw 13 from turning.” Passage 3, which
. ~eommun1catu with the container, is now closed
nd ‘Ihieltinig of the COs at normal tempera-
tures raisea the pressure in sald container to say
or 800 pounds péer square inch. Under con-
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an unsafe point the safety disk T will be ruptured
to allow the fluid in the container to escape
through passages 3, 6 and 9. To open the valve
12 the lever 36 is pulled away rrom body | to
break the seal 45 and as soon as the locking ef-
fect of the toggle joint is released by the line 4
crossing center 42 the valve spring 18, assisted
by the container pressure, forces valve (2 to a
full open position as in Fig. 3 and lever 3§ then
assumes dotted position 3§’ as in Fig. 2. Pas-
sages.3 and 10 are thus fully opened immediately
(Fig. 3) allowing the fluid to flow freely from the
container.

In case it is desired to stop the fluid flow and
preserve an unused portion in the container the
hand wheel 31 is operated to thread screw 23
through crosshead 26 while said crosshead is In
its upper position as in Flg. 3, thus flexing dia-
phragm 22 and closing valve #2 on seat (4
against the tank and valve spring pressures to
the position shown in Fig. 1.

‘The internal parts of the valve structure shown
in Figs. 4 and 6 are the same as in Figs. 1, 2 and

3 but the lever 3§ iz contirollied in a different

manner from that in PFigs. 1 and 2, {. e,, the lever
pin 38 on each lever arm 371 is provided with a
roller 41 which is adapted to follow the contour
48 of lug 48 during the movement of the lever 38
to dotted position 36'. The lug 49 on bonnet 20
has & lower surface §0 for holding lever 36 in a
closed position by means of roller 41 and locking
crosshead 28 In its lower position (Fig. 1).

A spring 81 surrounding pin 43 and fastened
into bBody | is held in a compressed position by
lever 8¢ in its closed position and locked by the
seal 48. The spring 51 provides an automatic
means for operating the lever 36 by forcing sald
lever away from its locked position against body
| when a fire breaks the seal 45 by raising the
temperature to its melting point. The valve 2
is then opened by its spring 18 as before ex-
plained in reference to Figs. 1, 2 and 8.

A modified method of locking and releasing the
crosshead 25 of Fig. 1 is shown In Figs. 6; 7 and
8 and consists of a sleeve 52 mounted on bonnet
28 and having a limited. rotating - movement
thereon. Bleeve 52 is guided and limited in its
rotating movement by two oppositely disposed
pins 83, 53 threaded into bonnet 20 and exiend-
ing t.hrough horizontal glots §4, 84 in said sleeves.
On the quarters between screws B3, §3. are two
crosshead pins 33, 33 which extend through the
vertical slots 34, 34 in 20 and the com-
pound slots 8 in sleeve 52. The compound slots
B In sleevt §2 have two component parts, 8 hori-
zontal part 85 for locking the crosshead 28§ in
its lowest position and a diagonal part §8 in
which sald pins 33, 33. travel when sleeve 82 is
partly rotated by means of its handle 57.

In the position shown in Figs. 6, 'Hmdathe
crosshead 2§ is locked in its lowest position 88 in

Fig. 1 by the pins 33, 33 in horizontal slots §6,

§5. Rotating sleeve §2 in the direction of arrow
§8 by ineans of handle 57 unlocks said pins 33, 33
and allows them to rise in diagonal slots 88, 56
in sleeve §2 and in vertical slots 34, 34 in botinet
28 when the crosshead 25 moves from its lower
position as in Fig. 1 to its' upper position ds in
PFig. 3 under action of valve spring 9 in open!ng
valve (2.

The main parts of the valve structure shown

.lnl"la 9 to 13 are similar to those shown in
Mgs. 1 t0 3 but with an operating #leeve as in
Figs. 6 to 8 and the above description applies to

Pigs. § to 13. The latter however has some
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modifications which are more suitable when ap-
plied to a small hand fire extinguisher, These
modifications include a finger trigger for open-
ing the valve and a cover to Inclose the crosshead
screw and without hand wheel 8o the valve can-
not be closed until the container is entirely dis-
charged. As, for instance, a ten ounce contain-
- er is so small, and it can only be effective when
starting full, the container should be entirely

discharged, necessitating refilling, when once.

the valve is opened for use. .

In Figs. 9 to 13, the sleeve 82 is mounted on
bonnet 20 to be guided between a shoulder §9
and a bonnet nut 88 and is adapted to be par-
tiallly rotated by trigger 81 acting on a pin ¢2
which is fastened to said sleeve. Trigger $1 is
pivoted to bonnet 20 by a pin 83 and held in its
operative position against & stop 84 by a spring
88 as in Fig. 11. Pigs. 9, 11 and 13 stiow the
position of sleeve 82 when the crosshead 28 is
in its lowest position to close valve {2 as in Fig. 9
and locked in this position by the erosshead pins
33, bearing against the horizontal slots 88 as in

Fig. 13. When trigger ¢/ is moved by the finger’
from its position in FMg. 11 to the dotted position

61’ in Flg. 12, the sleeve pin’ $2 moves to posi-
tion 62’ (PFig. 12) and in 8o doing moves sleeve
82 in the direction of arrow 69 (PFig. 13) to un-
lock pins 33 from the horizontal slots §8 and al-
low said pins 33 to rise In diagonal slots B§ of
sleeve 52 and in the vertical slots 34 of bonnet 28.
The crosshead 26 then moves from its lower po-
sition in Fig. 9 to its upper position tn Fig. 10
under action of valve spring {9 in opening valve
12. Releasing trigger 81’ it returns to its nor-
mal stop position 81 in Fig. 12.

Crosshead screw 23 in Figs. 9 and 10 is pro-
vided with a socket opening 68 for a socket
wrench in place of a hand wheel and the end
of screw 23 is covered by a cap 87 and a seal 8
to prevent tampering with and closing valve 12
from its position in Fig. 10, by manipulating
screw 23, before the container contents is com-
pletely discharged which takes only a matter of
seconds. The screw 23 is locked from turning
by nut 30 when the valve is seated to prevent
leakage or turning except as intended. It will
be understood -that any elements can be used
without reference to sizes mentioned.

In Figs. 6, 7, 8, 12 and 13 one end of pin 43
is fastened into bonnet 20 and has s suitable
shape as shown for holding coll spring §f. One
end of spring 8( is fixed to sleeve 52 and held in
a compressed position on pin 43 by seal 4§ when
the valve 12 is closed. Seal 4§ is broken to re-
lease valve 12 and this can be done manually, or
when suitably mounted for fire protection, the
spring and seal furnish automatic means for re-
leasing said valve when a fire breaks the seal as
before explained.

I am aware of the valves of Forbes, No. 1,880,-
505, Dec. 13, 19332, for & diaphragm; of
Minor, Re. 19,087, Feb. 20, 1934, for resiliently
locking a valve; and of Phillips, No. 1,096,489, for
releasing contents of pressure containers; and
the present invention is to provide improved and
practical means for a quick opening valve.

Having thus described my invention, I claim:

1. In a device of the character described, com-
prising a valve body having a discharge passage,
& valve seat within a valve chamber, a valve in
sald chamber for sald valve seat and having a
stem, a spring to ralse said valve from its seat,
a diaphragm in contact with said valve stem, a
bonnet sealing said diaphragm in said body and

-3

having & chamber, a reciprocating crosshead
guided in said bonnet chamber, s operating
stem movable in line with said valve stem to close
sald valve on its séat and located on the obposite
side of sald diaphragm from said valve stem, said
operating stem carried by sdid crosshead, means
fastened into sald crosshead and extending

- through said bonnet to travel with and hold said
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crosshead in & fixed position when said operating
stem {s holdinig said valve closed on its seat,
means to lock said crosshead in sald fixed posi-
tion and means to lock said opersting stem.

2. In a device of the character: described, the
combination as in claim 1 ahd means to auto-
matically release said crosshead locking means
to open sald valve, s

3. In a valve device of the type In which the
valve is inclosed in the valve body by a sealing
diaphragm,-'comprising " vilve ‘body having a
valve chamber with inlet dnd discharge passiges
and a valve seat, a valve to cooperiife with saild

‘valve seat, & stem for said valve, a valve spring

to raise sald valve from its seat, a botinet having
& chamber, & diaphragm clamped at ita rim be-
tween said body ‘and ‘bonnet to seal the joint

valve stemi, a reciprocating ‘crosshead 'In’ said
bonnet and threaded to "calty’ sald operating
stem, horizontally disposed pins connected to
said crosshead through said bonnet tg slide in
slots in said bonnet, means to move said cross-
head by said pins, means to lock said moving
means and spring means to release sald moving
means,

4. A valve device as in claim 3 and a seal to
hold said spring means in an operative position.

5. A valve device of the type in which the
valve is inclosed in the valve body by a sealing
diaphragm with valve operating mechanism out-
side of said diaphragm, comprising a valve body
having a valve chamber with inlet and discharge
passages and a8 valve seat, a valve in said cham-
ber, a stem for said valve, means to guide said
valve stem, a valve spring, a bonnet having a
chamber, a diaphragm clamped at its rim be-
tween said body and bonnet to seal the Joint
therebetween, valve operating means, said oper-
ating means consisting of a crosshead to recipro-
cate in sald bonnet chamber, an operating stem
threaded through said crosshead to fiex sald di-
aphragm and slide through the top of said bon-
net, pins fastened into said crosshead and ex-
tending through slots In said bonnet to move said
crosshead in line with salq valve stem, a sleeve
having a rotative moment about said bonnet and
operatively connected to sald crosshead pins by
compound slots, sald compound slots having a
diagonal part and a substantially horizontal
part, said horizontal slot part serving to lock
sald crosshead in its lowest position by means of
said pins.

6. A valve device as In clalm 5 and a cover to

prevent operation of sald operating stem when
sald valve is open for discharge.
- 7. In a valve device of the type in which the
valve is inclosed in the valve body by a sealing
diaphragm with valve operating mechanism out-
side of said diaphragm, comprising a valve body
having a valve chamber, & valve having a stem, &
spring for opening said valve, a diaphragm for
sealing sald valve and stem in said body, a bonnet
having a chamber, a diaphragm clamped between
said body and bonnet, valve operating means,
said operating means including a reciprocating
crosshead, an operating stem carrled by said
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crosshead, pins fastened into said crosshead and
extending through vertical slots in said bonnet
to move said crosshead in line with said valve
stem, a sleeve on said bonnet and having a rota-
{ive movement, said sleeve having diagonal slots
for moving said crosshead by means of said pins,
away from and toward said valve by its rotative
movement and locking said crosshead in its low-
est position.to hold said valve on its seat.:

. 8, In a valve device of the diaphragm sealing
type with valve operating mechanism outside of
said diaphragm, comprising a valve body, & valve
in said body, s diaphragm to seal said valve In
said body, a bonnet on said body, valve operating
means outside of said diaphragm, said valve op-
erating means consisting of a crosshead, an oper-

. ating stem threaded through said crosshead for
flexing said diaphragm, pins {0 move sald cross-
head from without said bonnet, a sleeve mounted
on said bonnet for rotative movement, diagonal
‘slots in sald sleeve for operating said crosshead
toward and away from said valve by said sleeve
rotative movement, said slots having a substan-

10
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tinlly horizontal part for locking said crosshead '

.and operating stem to hold said valve on its seat
in & closed position and pivoted lever means to
rotate said sleeve to unlock said crosshead and
release said valve.
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9. In & valve device of the diaphragm sealing
type, sald device including a valve body, & valve
in said body, resillent means for opening said
valve, a diaphragm to seal said valve in said
body, a bonnet on said body, a crosshead to re-
ciprocate in sald bonnet, an operating stem ad-
Justable through sald crosshead to close said
valve by flexing said diaphragm, pins in said
crosshead extending through vertical slots in sald
bonnet, a rotative sleeve mounted on said body,
diagonal slots in said sleeve for reciprocating said
crosshead, said slots having a substantially hori-
zontal part for locking said crosshead pins to
hold said valve in'a closed position, a lever piv-
oted to sald bonnet and having a slotted end for
rotating said sleeve to release said crosshead pins
from locked position and a sprlng to retum sald
lever to its operative position.

10, A valve device as in claim 9 and spring
means connected to sald bonnet and:to said
sleeve and a seal to hold said spring in a com-
pressed position,  sald spring means operating
said sleeve to release sald ping from locked poﬂ-
tion tndependently of sald lever. -
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