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UNITED STATES

P&tentea ;&13 il 4, 2905,

PaTENT OFFICE.

FREDERICK HERBERT CRABTREE AND ALEXANDER GRANT MmRE@OBQ
. OF ANACONDA, MONTANA. |

_VALVE;

SPECIFTC.&TION formmg part of Letters Patent No. 786,731, dated Aprﬂ -i 19(}5
Application filed June 21, 1904. -Serial No. 213,551,

Lo all whom tt may concern:

Be it known that we, FRIDERICK HERBLRT |

CRABTREE and ALEXANDER (3 RANT McocGnre-

 GOR, OItI/eIIS of the United States, residing at

Anaconda, In the county of. Deerlodwe and
State of Montana, have invented a new and
usetul Valve, of which the ’roﬁlomnﬂ 1S a speci-
fication. |

This invention relates to automatic Valves,'

and has for its principal object to provide a

-valve for automatically controlling the flow

of steam from a boiler to the main steam-pipe,
although it may be used in various other con-

livered under pr essure from one vessel to an-
other.

- A further object of the inve nt10n is to pPro-
vide an improved automatic valve mechanism

of such nature that in the event of very low

pressure in the boiler, as in case where the

fires of a boiler are drawn for the purpose of
cleaning or repairing the same or in case a

tube should burst, the valve will automatically
close and cut off co*mnumcatwn between the

boiler and the main steam-pipe, this being of

special value where a battery of boilers IS COn-
nected to a single main.

A still further object of the invention is to -
provide an improved automatic valve that will |

close when the difference in pressure in the
boiler and in the main reachesa predetermined
point—as, for instance, in the event of the

- bursting of the main steam-pipe and conse-

35

quent rapid exhaustion of steam from the

hoiler the valve will automatically close and

prevent further escape of steam and the con-
sequent damage resulting from such accidents. :

A still further object of the invention is to

~provide an automatic valve that will move

40

45

from 1ts seat under steam-pressure without
danger of chattering and under a predeter
mined normal pressure will maintain an ini-
tial position and permit the free and unob-
structed flow of the :-.'-Jte:«:tm throueh the main

steam-pipe. _
A stil]l further ob]cct 01 Lhe mvention 18 to

provide an automatic valve of this character

In which provision is made for accurately ad-

- portion of the valve-casing.

pwdetermmed point, and, further to provide
a valve which may be Ope,mted in the ordi-

nary manner for mannal closing when 1t be-
T the main

comes necessary to positively cut o
steam-pipe. ,

‘With these and other objects in view, as
w1ll more fullv hereinafter appear, the inven-
tion consists in the novel construction and
arrangement of parts hereinafter fully de-
scrlbed illustrated in thes accompanying draw-

1ngs, and pa,rtlcularly pointed out in. the ap-

pended clal*ns, it being understood that vari-

ous changes in the 1‘01"m proportions, size,

and minor details of the stracture may bL,
made without departing from the spirit or
sacrificing any of the advantages of the in-
vention.

In the drawings, Figure 1 is a. lonmtudmal-

sectional elevation of an automatic v alve con-
structed in accordance with the invention.

Fig. 2 is an end elevation of the same. Fig.
3 1s a sectional plan view through the upper
I‘w 4 1s a detail
sectional view of the valve-stem and one of its
welghts.

Smular' numerals of reference are empioved
to indicate corresponding parts throuahout
the several figures of the dmwmo*s. |

The valve-casing 1 1s of the char‘acter ordi-
narily eniployed 1n large valves and is pro-
vided with the usual boltmcr—ﬂ&noeﬂ‘ 2. The

‘casing 18 provided with a double valve-seat 3 3,
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screw_ed or otherwise secured within the cas-

ing and provided with a central guide for a
mlve—stﬂm 4, carrying a lower disk valve 5,
adapted to close against the lower seat. To
this stem is further secured a disk valve 6,

that is adapted to close against.the upper

valve-seat. Under normal condltlons the two

valves will remain at points equidistant from

their respective seats and the steam may flow
freely through the valve-casing to the main.
1o the top of the valve-casing is secured a
bonnet 7, and above this is a cap 8, carrying
a yoke 9, the upper portion of which ig
threaded for the reception of a threaded
guide-stem 10, having a hand-wheel 11 of any
ordmary construction. The cap is provided

]ustmﬂ* the valve for cloging _movement abany | with a stuffing-box 12 for the passage of the
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stem 10, and the lower end of saild stem has a

reduced portion 13, that fits within a recess |

14, formed 1n the upper portion of a valve-
stem 15. The stem 15 has at its lower end a
flange or collar 17, that is held down within
a socket In the central portion of the valve 6
by means of a threaded sleeve 18, thus form-
Ing a swiveied connection which will permit

of mtata,ble movement of the stem 1ndepend-

ently of the valve, if necessary. Under nor-
mal conditions the connection between the
stems 13 and 15 1s such as to permit free lon-
gitudinal play of the stem 15 as the valve-
disks 5 and 6 move vertically under varia-
tions in the steam-pressure; but when neces-
sary the hand-wheel 11 may be turned and the
stem 10 forced down until the shoulder 19 of
the stem engages a collar 20 at the upper end
of the stem 15 and forces said stem and the
valve 6 downward until the latter is hlmlv
pressed against the upper valve-seat and posi-
tively cuts off communication between the
boller and the main steam-pipe.

The lower portion of the bonnet 7 has an
imwardly - extending annular flange 22, on
which rests a cylindrical weight 23, having a
central opening for the passage of the valve-

stem 15, and on said valve-stem is an enlarged |

collar or flange 24, which is in engagement

with and presses lLightly against the hottom

ol the weight when the two valves are in the
normal position shown in Kig. 1

On one side of the bonnet is an offset por-
tion having bearings for the 1’*eenption of a
hormontﬂly dl%posed wch-qh‘ut 7, to which
1s secured a rocker-arm 28, having a bifur-
caved portion embracing the upper portion of
the stem 15 at a point immediately below the
coliar 20. Onc end of the shaft projects
through the open end of the offset portion
and 1s held 1n place by a gland-nut 29, and at
the outer end of said shatt is secured a rocker-
arm 30, resting on a supporting-bracket 35
and carrying an adjustable weight 31, the
welght being placed at such a distance from
the fulerum-point that it will Just about coun-
terbalance the weight of the two valves 5 and
6 and the stem 15. The result of this is that
when there i1s comparatively little flow from
the boiler the valves will open to the position
shown in If1e. 1 without danger of chattering.
The rocker-arm 30 in this position rests on a
stop 82, carried by the valve-casing.

in the operation of the device steam under

ordinary pressure is allowed to pass freely

but should the
re of the boiler be drawn or "the pressure re-
duced to any material extent the back pres-
sure of the main, especially when the latter 1s
counected to a battery of boi

from the boiler to the main;:

L

iers, will force
the two valves downward until the valve 6
closes against its seat, and when once closed
the pressure 1n the main will hold 16 there un-
til the pressure of the boiler is again restored.

If the pressure in the boiler greatly exceeds

rocker-arni connected to the

Y8G,731

that 1n the main—as, for nstance, when the
main 1s broken and there is a quick rush of
steam from the boiler——the outfiowing steam
will raise the mhres aoamst the downward
pressure of the weight 23 and will foree the
valve 5 to 1ts seat and mamtain the said valve
1n closed position until the pressure in the

main has been restored to the normal, so that
' no manipulation by the attendant s required

n cutfinﬂ n or cutting out a boiler and mini-
MIZIng Lhewaultoi ne loCL JONOrANCe, O Care-
leSl]bSS.

The valve is so constructed as to avold the
use of all closely-htting pistons or hike mem-
bers which are hikely to corrode or otherwise
deteriorate to such an extent as to sfick in
previously - adjusted positions and prevent,
movenient ‘o ¢ loqed positions when oceasion
requires.

Having thus deseribed the invention, what,
1s claimed 15—

1. In combination, a valve-casing, a valve,
and a pair of normally inactive weiglits tend-
ing to maintain the *alw In & predetermined

position, one or other of the welghts beiny
imposed on the valve when the latter moves

from such position.

2. A valve, and a pair of weights connected
to the stem of the valve, and acting, respee-
tively, 1in opposite directions on the stem, one
or other of the weights being miposed on the
stemy when the Vlhe moves in either dirvee-
£1011.

3. The combination with a valve-casing, of
a pairof valve-seats, a pair of valve-disksmoy-
able respectively 1n opposite directions to
closea positions, a stem connecting the valves,
& rocker-shaft, a rocker-arm carried by the
shatt and wnnwted to the stem, & sccond
rocker-arm also connected to the shattand pro-
vided with an adjustable counterweight, and
a stop or rest for the second rocker-arm when
the valve 1s 1n mid-position.

4. The combination with a valve-casing, hav-
1ng a palr of valve-seats,of a pair of disk valves,
a stem connected to the same, an enlarged col-
lar or flange at the outer end of the steni, a
roclk-shaft, a bifurcated rocker-arm engaging
on the collar, said arm being secured to the
shaft, a second rocker-arm extendimg outside
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the valve-casing, and an adjustable counter-

weight carried by the second rocker-arm.

5. Thecombination with a valve-casing hav-
ing apalrof valve-seats, of a pairofdisk valves
movable respectively in opposite directions to
closed position, o stem connected to the two

alves and provided with an enlarged flanee
or collar, a rock-shaft having one end extend-

1ng through the upper portion of the valve-
casing, 4 rocker-arm connected to the inner

end of said shaft and having a bifurcated por-
tion 1n engagement with the collar, a second
cuter portion of
the shaft, and a counterweight carvied hy the

| secona roclker-arm.
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6 Thecombination witha valve- casing hay-
110 a pair of valve-seats, of a pair of disk Valv €S

movable respectively in opposite directions to-

closed position, a bonnet secured to the casing

and having an offset portion, a rock-shaft ex-
tending mto said offset portion and provided
with an enlarged collar or flange, a clamp-nut

surrounding a, portlon of the shatt and engag-

ing the end of the collar to retain the shait in

posttion, a pair of rocker-arms carried by the

shaft one of said rocker-arms engaging the

“stem, and a countérweight a,dgjusmblv secured

to the second rocker-arm
7. In valve mechamsms a casing, a valve,
and a welght having a qhda,ble connection w1th
the Valve to permit the free movement of the
valve in one dlrectlon and limited movement

in the opposite direction, said weight being.

1mposed on the valve when the latter ; is moved
beyond the normal hmlt In said opposite di-

_rection.

8. In valve mechamsms a casing having a

valve-seat, a valve free to move With respect.

to the mlve—seat, and a weight for Iimiting the
movement of the valve, sald welght bemcr 1m-
posed on the valve oan when the latter ex-
ceeds its normal limit of movement.

9. The combination with a valve-casing hav-

1ng a pair of valve-seats, of a pair of Valvesj

movable respectively in opposme directions to
closed position, a valve-stem, and a weight
having an opening for the passage of the stem
therethrou gh to permit freedom of movement
of the valves to a limited extent, the weight
being imposed on the stem when such 11m1t of
movement is exceeded. |
10. The combination with a valve - casing

having a pair of valve-seats, of & pair of V‘LlVGb_- ~
.movable, respectively, in oppo.:lte directions

.y

50 closed pOSItIODS a stem connecting the
valves, and means for counterb%lancmo' the
wewht of the valve and stem, a bonnet con-
neeted to the valve-casing, a loose weight ar-
ranged. within the bonnet and having an open-
ing for the free play of the va,lve—stem., and an
enl&wed collar or flange carried by the valve-

stem for engaging and raising the weight when

the valve .‘iceeds 1ts noxmal limit of move-
ment.

11. The combination mth ) valve casing

having a pair of valve-seats, of a pair of valves

movable respectively, in opposite directions
to closed position, a valve-stem connected to

'_both valves and having a longitudinal open-
‘ing, and a manually-operabie threaded stem

having a red uced portion fitting 1n said open-
ing. =

having a pair of valve-seats, of a pair of Valves,
a recessed stem carrying said valves, means

for counterbalancing the weight of the valves,
a stem, a second wewht ha,vmcr an opening for

the passage of the stem, a collar secured to
the stem and serving to engage and raise the
weight when the Va,lve—stem exceeds its' nor-
mal limit of movement in one direction, and
2 mmuallv—()perable threaded stem having a
reduced end fitted w1thm the hollow Valve-
stem. f
In tesiﬂmonv that we cla,lm the foregoing as
our own we have heretoaflixed our sig natures
in the presence of two witnesses. -

FTREDERICK HERBERT CRABTRER.
ALEXANDER GRANT McGREGOX.

Vﬁﬁtnesses
HmamMm VV RODGLRS
OweN C. Graw.

12. The combmatmn w1t11 2) Valve casing
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