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+This invention: relates. to. .outlet. vvalves of; the . A-further .object is to provide a-valve of, the:
atype .used. to-control :the..discharge:from.tanks  .type described which is of such simple construc-
-and:the like,-and. is -particularly..concerned:with .tion:that the average mechanic can readily serv-
an improved valve.which.is.self-cleaning, and - ice it, and to provide :a valve which-is of rugged
-which may-be-operated to.be.partially self-grind- 5 -and:inexpensive:desien,adapted for many differ-
“ing. -~Although -not limited:to use.on:tank.ecars, ent installations,  whether large. or small. .
the valve:is sparticularly .designed:for.use as.an 11
outlet valve for.railroad: fank cars, :such:aszare
used for: the shlpment of petroleumand petroleum
products .
¢ For many.years attempts:have:been. thade:, 4o
«improve. tfank-car outlet:valves: to elimiiiate: prod-
uct losses-and:to-avoid:the extreme fire hazard Lare: ]
scaused, by leaking: valves.when:the. cars:are used valve thCh is: par all self grmdmg"» whlc  tends
:toship:combustible liguids. ‘While many improve- pul
ments ‘have been:made:to.eliminate this leakage -
and s‘ormgent :regulation:have:been. imposed. by
<the: authormes wn;h regard to:leakage, the.valves
~iny use today~do ‘not-meet-the: requirements. for after pulvenzlng ‘action, and “which
mere thanrelatively short periods of time.without 9q.confrolling. mechanism:to be; -installe
contmual and ‘frequent. serv1c1ng, and the de- the bottom of the shell of the tank car. or it
-signers-of -such-valves: appear not. to.have:been the dome-on top of the shell. '
-aware of. the main cause of leakage. "~ Brleﬁy_,:.,, 2 : ‘
i An occasmna,l cause of leakage is:lodgement. of present invention is adapted to cooperate w
+holts, nuts.and-foreign cbjects between the.valve p5-valve seat member; hayving .an annular, A
and wvalve seat. These objects..can:be :removed
“With but:little trouble by.means. of a:long:pole
and pick-up attachment. The main. .cause:of
+leakage,: responsxble for probably:98% of the leak-
~age, ig raccumulation.-of . rust or.scale.ifrom the
stank-car shell...Some of this.scale lodges:on:the
-valve: seat-and--when. the.valvesclosés it presses
aga,mst ‘the: wet and bprittle. scale;crushing.and
»impaeting -it-into. a.small . mound..which sticks:to
the valve seat and: prevents the valve: from seat-
mg properly
‘Such mounds of crushed scale:can occasionally
be ﬁushed out but:frequently.they.adheré tenaci-
ously -to the-walve.: seatmg -surfaces, .and it-is
Jnecessary to.bear the. expense and-loss .of . time
mc1dent to- sendmg the tank.car .empty: to:the
-shops-for-removal ‘of: scale and reconditioning of
the valve.--This.oceurs longbefore.a. tank: car
shell has: sufficient 16ose scale to warrant steam-
mg, :scraping and.cleaning.
Rt (R 9 therefore, an:object of th1s invention: to
«provide:an. 1mproved valve.which: is.self-cleaning’
and:which- ehmmates ‘the scale: from. the valve
seats on:-each: opemng and- closing: of-the: valve.
=\While.the: vva.lve is’particularly . useful :when in-
stalled in a tank car having a:shell:made. of
sferrous metal;. which: is:subject; to ;scale: or,rust
*formatmn 1t ds:alse: suitable for .other seryice,
aparticularly i i
he; -produ
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usual case the valve stem is advanced downwardly
simultanecusly with rotation thereof, with a heli-
cal moticn (such as would resulf from a threaded
valve stem support on a valve bonnet or other
internally threaded bushing). In this case i} is
only aiter the valve member has completed one
or more revolutions on its seat (with concomitant
-compression of the resilient means and advance-
ment of the valve stem) ‘that the abutment mem-
bers come into engagement and positively force
the valve to its seat or effecting the final closure
of the valve.

16

It is evident that the invention is ™

niot lirnited to use with valve stems which advance -

toward the valve seat while rotating, and that
the valve stem may be actuated in any suitable
manner, €. g., sticcessively rotated and
movement. When installed in tank cars, for ex-

given axial -

ample, the valve stem may be actuated by any: -

of the accepted mechanisms, known per se, for
‘meving the vertical valve stem extending through
the-height of the car and:into the dome thereof,
such “as  exterhal handwneels, worm - drives,

ratechets, etci - i

a6

<The invention will be descrlbed in detall by :

reference to the accompanying drawings forming
a part of this specification and illustrating three
) spemﬁc embodiments thereof by way of ﬂlustra—
tion. “In the drawing: -

Fig. 1isa vertical lonﬂ1tumna1 sectional view of
a tank car, partly in elevatmn showmg the in-
stallation of the valve; -

‘Fig. 2 i a vertical sectional view of the valve
strilcture according to a first embodlmant taken
“transversely to the tank car;
“o Pig: 3'is a horizontal sectwnal view- taken on
‘hne 3-—3 of Fig. 2; : .

- Fig. 4 is & vertlcal sectlonal v1ew of a seco*xd
embodlment
Y Fig. 5 is'a Vertlcal sactlonal view of a th1rd
embodiment; and

Figs. 6 and 7 are horlzontal sectlona,l ‘views
taken on- hnes 6——6 and —7 respectlvely, of
Fig. 5. :
‘Referring’ to Figs 1—3 ‘the valve may be in-
stalled at the bottom of a tank 18, such as the
“tank of -a conventional railroad tank car having
"5 dome Il and locking ratchet mechanism (2
‘comprising a conventional ratchet wheel and a
“¢am or pawl, accessible when'the dome cover is
“removed, for locking "a valve stem- 3 against ro-
“tary motion.” The stem carries a handwheel {3a
by which the stem- may be turned to actuate the
:valve 14. -The latter is disposed at the top of

“an cutlet tube I5 extendmg out of the botbom of .

the tank. .
" As is indicated -in Fig. 2, the tube i5 has a
“valve ‘'seat member 1§ presenting an annular, up-
"wardly - directed,- bevelled seating surface. Co-
‘‘operating therewith is'a valve member {7 having
- a frusto- comca;l's\.atlng surface matching the seat
“on the member-16 and having a valve stem guide
‘18 extendmg upwardly therefrom, i. e., away from
the valve seat member. The valve stem guide may
'be formed integrally with the valve member, or
“may be-formed separately and connected thereto
in any suitable manner; in the present specifica-
tion and claims it-is referred to as a part of the
Valve member. -
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“The valve guide stem is of non-cu'cular viz., -

K polygonal sha,pe, s rectangular shape having been
indicated in Fig."2. It is telescopically’ mounted
.w1th respect to.the valve stem so as to have lim-
ited. . relative. ‘axial movement but to transmit
"torque by virtue. of its non-circular shape. It
ig evident that the valve guide stem {8 or the
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. least one of the stems.

4

valve stem 13 may be male or female members.
In the illustrated embodiment both stems are
male members and have rectangular cross-sec-
tional shapes at their near ends. A sleeve {9,
which may be made of one piece, as shown, or
of several pieces as indicated in the embodiment
shown in Pigs. 5 to 7, encloses the ends of the
stems and is axially slidable with respect to at
In the instant embodi-
ment the sleeve is slidable with respect to the
valve guide stem 18 and secured to the valve stem
by means of bolts 28. The sleeve has rounded
edges at the bottom fo reduce friction against

‘the valve guide stem 18. Immediately above the
‘sleeve the valve stem is enlarged to provide an

externally threaded portion having threaded en-
gagement with a bushing 21 supported by means
of supports 22 welded to the tank wall. It will
ke understood that the valve stem is journalled
at the top within the ratchet mechanism {2, and
that this, together with the bushing 21, provide
means for supporting the valve stem and permlt-
ting axial and rotary movement.
The valve member 17 is urged away from the
valve stem {3 by means of g coil spring 23 en-
gaging an annular groove forming a spring abut-
ment at the bottem of the sleeve 19 and an shut-
ment 25 at the top of the valve member.: Out-
ward movement of the valve member is restrained
by a shoulder or lift pin 26 attached to one of
the axially movable members and running in a
slot in the other of these members, it being un-
derstood that the stem 18:and sleeve {8 are the
membets referred to. Thus, the pin may be given
a, drive it within a transverse hole in the guide
stem 18 and run within a vertical slot 27 in the
side wall of the sleeve. The lower end of the slot
2T forms a lift pin abutment, limiting the down-
ward travel of the pin with respect to.the sleeve
19 and acting to lift the pin, and with it, the
valve member from its seat when the valve stem
is retracted. 'The slot 27 is preferably made wide
enocugh to prevent engagement of the pin 26 with
the slot edges to prevent transmission of torque
through the pin, the: torque being preferably
transmitfed entirely by the sleeve directly to the
guide stem.
For forcing the valve member positively agauns+
its seat there are abutments on (i. e., forming a
part of.or attached to) the valve stem and valve

~member. In theillustrated embodiment the lowér
‘end 28 of the valve stem and the upper end 28

of the valve guide stem form the abutments and
may be shaped spherically as shown to permit
full contact regardless of minor angular displace-
ments.  The slot 27 is made sufficiently long to
prevent engagement of the pin with the upper
end of the slot: Hence, the ends of the stems
13 and 18 will come into engagement to-transmit
the downward thrust: from the bushing 21 and
lower:porticn. of the valve stem {3 directly to the

“valve member through ifs guide stem {8,

. It will be noted from the foregoing construc-
tion that the lift pin preferably transmits neither
torque nor axial thrust toward the valve seat,
anhd that it functions merely .to lift the valve
member from its seab; it is, therefore, subjected

.to a force only slightly greater than that imposed

by ‘the spring 23, msuung dependable function-
ing of the'valve. .

A’port 30 may be formed in the Wall -of the
sleeve 18 near- the top to prevent trapping fluid
w1th1n the rectangular bore when the sleeve is
sealed to the valve stem 13, but may be omltted
when other fluid escape nieans are present,-e.-g.,
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when- the valve guide: stem- (8-fits. loosely within:
the sléeve;-as- shown ' in the drawing. = Upward
travel-of ‘the valve stem: {3 may; optionally, be:

lithited by a stop member 31 secured to the valve
stem to-éngage the bottom-of the bushing 21. - -

1t is-desirable that the valve:member-1T have:
some- free seating ability. Por:this-purpose:the:
surfaces-of the valve stem guide 1 8'and the sleeve:
i19-should be-dressed for a’slight lost motion: and:
for-smooth, free telescopic movement. This will:
hold-thevalve in line with its:seat but still per=
mit-some-free-movement to- insure: preper ‘seat=-
ing. It should, further, benoted that the: ends:

of: the- spring-- 23 are- preferably:- flattened, as

shown, whereby :the- valve: is- given: a- stfaight:
downward thrust; this thrust will not ihterfere:
with $ome-free seatihg. In most installations it
is‘undesirable to have guide vanes or other struc-
tural-parts.beneath the valve member 11 (Such;:
for-exdmple; as the: vanes 32 'shown: in ‘thé €m.
bodiment® aceording  to- Figs.. 5-7) ' because they:

hinder the insertion of ‘the wooden blocks: which

dre- customarily’ ihserted into the:outletleg: 15
in-the-case of ‘tank' cars-to- abserb the pressure:
dde-to-freézing for preventing cracking- of” the-

outlet leg- when water from condensation: or

other-external sources freezes; and because: such
struetural parts, extending ifito- the legy may-pre--

veht operation:of ‘the valve when moisture with=
in-the-leg: freezes inté a solid plug. HoOwever;
the=invention is-applicable:to cases where such:
guide-vanes are: used.

The- operation of the-valve is-as follows: The:

valve: being initially clear of its seat, the opera~-
tor-turns the-valve-stem - 13- by means of the:
wheel~ [3a; -thereby- advancing -the valve-stem:
through the bushing 21 ‘toward its-seat; all mov-
ablé~ parts- aré - rotating together during this
phase, and the pin 26 is at the bottom of the slot
21. When the parts have been-advanced to the
position. shown in Fig. 2. the valve member 17
first contacts the valve seat.: As. the oberator
continues rotation, the spring. 23 is-progressively
compressed and the valve is rotated on its seat;

simultaneously, the valve stem i3 and sleeve (8

descend," causing the-pin-28 to move upwardly
within- its-slot with respeet to the sleeve. If
scalé has lodged under the valve, this rotary
movement under spring pressure should:bea
backward " and -forward or reciprocating move-
ment,. as-i1v valve grinding; thereby pulverizing
sealé which: will then wash out. If desired; valve
grinding ¢ompound can be-applied to the valve
seat- and” the valve- reground without removal
from the car.

As rotation is continued the abutments 28 and

29 come into engagement, thereby positively
forcing “the valve member 171 ggainst its' seat.
This insures solid contact, the force being trans-
mitted from the bushing 21 through the abut-
ments to the valve member and seat member,
thereby preventing even hard jars from unseat-
ing the valve. The locking ratchet 12 prevents
reverse rotation of the stem 13.

When the valve is to be opened the ratchet
mechanism 12 is unlatched and the stem 13 is
rotated in the opposite direction; the valve mem-

ber will rotate while remaining on its seat until -

the lift pin 26 engages the lift pin abutment,
i. e., the bottom of slot 27. Continued rotation
will then lift the valve member from its seat.
The number of revolutions that the valve
member makes on its seat under spring tension is
determined by the pitch of the threads in the
bushing 21 in relation to the vertical distance
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‘between the abutments:28:and: 29 when-the Hft

pin is.at:the:bottom of-the:slati27. . It is:pres.
ferred to-provideé fon.one complete :revolution ofr
the valve member. under: spring:tension; but this:
may; of ‘course, be varied; e. g;, by providifig for
18ss: thanaswhole: tarn: or: for: several:complete:
revelutions. - . e
Ifh:the: modifiedr-embodiment: shown in:Pige. 4.
similar parts-bear the same reférence:number
as.in Figs:: 2°and 3. In: this:case:sthe:sleeve-19:
is fixed to.the valve.guide:stein: 18 and is axially:
movable:withi respect to- the:valve:stem: 13.. The
pin:.26:is: fitted tightly. within -the-stem 13:and:
extends:into:.the: slot 21" in- the: ‘sleeve; - in: this:
casetheilift pin-abutment:is:at:the top of sthes
slot 277 and ‘the slot‘extends:far-enough down:to
prevent engagement ‘of the: pin :with: the:bottom:
of the:slot: when: the: abutments :28:and: 28:'are:
moved-into: engagement: The coil spring 23 éx«:
tenids :the :entire height:of "the -sleeve:assembly:
andaabuts-a:collar-33 which:limits  the upward:
movement .of ‘the. valve: The:'valve.according to:
this- embodiment  may be: readily: disassembledr
by merely: driving out:the pin:26.and'removing:
the:valve: stem 13 upwatdly through the biushs:
ing: 21! ' :
In:the: modified ‘embodiment:shown. in:Figés
5-T;:the sleeve is formed integrally with: thevalve:
stem: 13.by bifiircating. the end-of the'stem:: Side:
cover-plates 35 and 36 :are fastened to the bifiirs:
cated: ends of the stem, thereby: providing & bore:
of rectangular: cross-section: for -receiving: the:
valve guide stem: {8;: The 816t 727 i§; in-this-ems:
bodiment, preferably- formed: inthe
35-and 36:so asmot to-weakeir the bifure
of ‘the stem- 13, which, duritig:tHe ;
movement of the-valve; abut an an
surrounding - the-guideé: stem: (8 and forme
tegrally -with. the valve: member; the top of thes
guide stem (8 does not act as an abutmeiit and:
the: stem- 18:'may, - therefore, bie-made-of* lighter
material than in the previcus embodiments.: THe:
spring: 23-abuts-a shoulder 38 ‘oh the part of the
valvesstem: 13:below.the slot* The valve: mams.
32;
which ‘may belong: enough to' remain ‘within the-
tube: 15 when- the - valve “membet is- fully - lifted:
With- the: differences -noted - above; the:operas-
tion of the-devices according: to- Figs: 470 74§

 the:same-as that previously - déscribed:

.L:claim:'as. my- invention:
< LiInvg self-cleaning: valve; the combination of:
& valve:stem: adapted for-axial ‘and rotary mos-
tions having: a:non<circular-ends avalve member-
adapted ‘o engage:-a seat’ member-having: an-
annular: seating: surface: and disposed- beyond:
the said end of- the: valve-stem; a’ valve-giiids"
stem-fixed on the-valve:member toward the valve:
stem and substantially coaxial therewith, at least
the end of said valve guide stem being non-cir-~
qular; a sleeve enclosing said non-circular por-
tions of said stems and having engagement
therewith to transmit torque from the valve stem .
to the valve guide stem, at least one of said stems
being axially slidable within the sleeve to permit
axial motion between said stems; resilient means
for urging the valve member away from the
valve stem; abutment means operative to trans-
mit axial thrust from said valve stem to said
valve member after at least partial compression
of said resilient means; and means independent
of said abutment means for limiting the axial
movement of the valve member away from the
valve stem, whereby the valve member may be

!ifted from the seat member when the valve stem
is retracted. .
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. 2. The: combination - according to eclaim 1

wherein the other of said stems ‘is secured to

the sleeve and the said abutment means are the
ends of the stems within the sleeve.

--3. 'The combination according to claim 2 where-
in:the sleeve.is provided with g:longitudinal slot
having a liff pin abutment at one end of the
slot, and the said means limiting the axial move-
ment of the valve member comprises a lift pin
fixedto the stem which is axially slidable within
theé sleeve and extending into said slot. .

< 4. A self-cleaning discharge valve for tanks and
the like comprising ‘g seat member at the fank
outlet having an annular seating surface facing

toward the interior.of the tank; a cooperating-

valve member having a matching seating surface
and-a valve guide stem extending away from the
seating surface; a valve stem mounted for axial
and rotary motions; torque transmitting means
connecting the valve stem to the valve guide stem
permitting limited axial movement between said
stems and- transmitting rotary motion from the
valve ~stem to the :valve member, said torque
transmitting means comprising a sleeve on one
of said stems fitting telescopically over the other
stem with a sliding fit, the engaging surfaces
of the: sleeve and said other stem -being non-
circular in cross-section; resilient means for urg-
ing: said valve member away from the valve stem
and toward said. seat member; abutment means
on said valve stem and valve member positioned
to engage each other after at least partial com-
pression of said resilient means subsequent to
the -seating of said:valve member on the seat
member: to urge the valve member positively
against said seat. member; and means connected
between -said valve stem and valve member for
lifting the valve member from its seat after par-
tial retraction of the valve stem from said seat
member.

- BatA- self-cleamng discharge valve for tanks
an_d the like comprising g :seat member at the
tank outlet haying an annular seating surface
facing toward the interior of the tank; a cooper-

ating valve member having a maiching seating’

surface and the valve guide-stem extending away
from the seating surface; a valve stem mounted
for axial and rotary motions; {orque transmit-
ting means connecting the valve.stem fo the
valve guide stem permitting limited axial move-
ment between said stems and transmitting rotary
motion from the valve stem to the valve member,

said torque transmitting means comprising. a.

sleeve on one of the said stems fitting telescopi-
cally over the other stem with a sliding fit, the
engaging surfaces of the sleeve and said other
stem being, non-cucular in cross-section; said
sleeve being separate from both of said stems

<t
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having ends of non-circular -cross-section; re-
silient means for urging said valve member away
from the valve stem and toward said seat mem-
ber; abutment means on -said valve stem and
valve member positioned to engage each other
after at least partial compression of said resilient
means. subsequent to the seating of said valve
member on the seat member to urge the valve
member positively against said seat member; and
means, connected between said valve stem and
valve member for lifting the valve member from
its seat after partial retraction of the valve stem
from said seai member,

6. A self-cleaning discharge valve for tanks and.
the like comprising a seat member at the tank
outlet having an annular seating surface facing
toward the interior of the tank; a cooperating
valve member having a matching seating surface
and a valve guide stem extending away from the
seating surface; a valve stem mounted for axial
and rotary motions; torque transmitting means
connecting - the valve stem to the valve guide
stem permitting limited axial movement between
said stems and transmitting rotary motion from
the valve stem- to the valve member; resilient
means for urging said valve member away from
the valve stem and toward said seat member;
abutment means formed by the ends of the valve
stem and the valve guide stem engaging each
other after at least partial compression of said
resilient means subsequent to the ssating of said
valve member on the seat member to urge the
valve member positively against said seat mem-
ber; and means connected between said valve
stem and valve member for liffing the valve mem-
ber from its seat after partial retraction of the
valve stem from: said seat member.
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