June 24, 1958 C. F. SASSERSON ET AL 2,840,337
VALVE STRUCTURE FOR TANKS '
Filed July 1, 1954

5, 16 7
W Zan 18 o
W W |9) w
1604 N 3% 20
% 28 32077 i 5 251 || 250
o5¢ 3310 34 25b Cor
32 35a W
'6' w
\ w4 w
26
= _
! 150
A ¥ 1o
Fig./

INVENTORS.

“Curtis F. Sasserson &
BY Harold A Johnson

THEIR ATTORNEYS




United States Patent Of

2,840,337,
Patented June. 24 1958

1ce

2,840,337
VALVE STRUCTURE FOR TANKS

Curtls F. Sasserson and Harold A. Johnson, Warren, Pa.,
assignors to Penusylvania Furnace and Iron Company,
Warren, Pa., a corporation of Pennsylvania .

Application July 1, 1954, Serial No. 440,596

4 Claims. (Cl 251—86)

This invention relates to fluid control valve units and
more particularly, to multi-purpose valve units, The valve
unit construction shown and described herein was devised
particularly for use on asphalt and oil tanks or containers
for trucks or trailers and consequently, will be described
from the standpoint of such usage, but it should be under-
stood that it has features which are-applicable to valves in
general, '

The asphalt carried in the tank of a truck must be kept
at an elevated temperature, in order that ity viscosity will
be such that it can be readily removed from the tank and
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used. A preferred temiperature is about 490° Fahrenheit. .

Elevated temperatures, however, catise expansion of metal
parts and the formation of a sludge, thus créating a
deﬁmte problem with respect to valves for such usage.

- Valves which have been commonly used for the re-
‘moval of the asphalt from the tank of the asphalt tiuck
Rave, in the past, been located in the bottom of the tank
and operated by a wheel on"its top. This necessitates
the use of a shaft which exterids from the top of the tank
through 'thé asphalt conterits to the valve. With “this
arrangement, the distortion of the valve parts, particularly
of the valve séat and valve head, and the sludge which
forms due to elevated temperatures at which the asphalt
is ‘earried, causes ‘the valve to stick or clog or prevents
it from seating properly. ‘In addition; the operating shaft
is edsily twisted off, partlcularly if the valve sticks.. If a
shiaft of -a greater diameter is used to overcome this diffi-
culty, it becomes unpossrble to hand—operate it. The in-
_éonvenience encounteréd when a shaft is broken W111 be
readxly dpparent.

The difficulties ‘which ‘are caused by mamtammg the
asphalt at elevated temperatures Have: been reduced 'in
‘somie éases by earrying the asphalt at temperatures from
200° to 250° ¥, which, as has already been mdlcated is
‘ot the temperature range desired. :

Difficultiés encounteréd due to the use of the vilve
operatifig rod which extends: through the asphalt-cartying
fank may be eliminated by putting the valve on the rear
¢nd of the tank near its bottom: *This, of course, does not
eliminate expansiont and- drstortxon of the mstal parts of
the valve. As a consequence, frequent grmdmg jobs on
the-valve seats are necessary. In’ addltlon, dirt, sticks and
stones, etc., which are’ 1mpossrble ‘to dvoid with asphalt
tend to plug or cock the valve and prevent proper closure

A trick which is used as an dsphalt truck in the summer
¢air bé economically employed to carry heating il (of
muich lower viscosity than asphalt) in the winter. This
presents the problem of providing ‘a valve for the tank
which will be eﬁectrve or: easily adapted for use in con-
nection with liguids of different hatures and viscosities.

Accordingly, it has been an object of this invention to
provide a valve which meets. the above-discussed -factors
anid overcomes heretofore encountered difficulties.

Another .objéct of this .invention has. been to provide
a valve unit. whereln, deformation of its parts due to tem-

,perature changes is reduced to & minimum- and wherein, :
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the parts may expand and contract without impairing the
effectiveness of the unit.

Another object of this invention has been to provide a
valve unit wherein the seat parts may be quickly and
easily removed for replacement and wherein," drﬁ’,erent
valve heads may be used mterchangeably o

Another object of this invention is to provide a valve of
the character discussed which is effective for use with
liquids maintained at relatively high temperatures and
for us¢ with fluids of a wide range of viscosities.

The objects stated are merely illustrative. ‘These and
other objects will beconie more apparent from 4 study.of
the following specification and the accompanymg draw-
ing, wherein:

Figure 1 is a side sectional view in eleva’uon taken
longitudinglly through a valve of cur invention;

- Figure 2 is  a fragmental side sectional view in. ele-

_vation on the scale of Frgure 1. and. showing a modifted
type of valve head which is suitable for use with liquids

of a fower VlSCOSlty, such as heatmg oil;
Figure 3'is a reduced side view in. eIevatIon and par-

‘tial section showing the positioning of 4 valve unit of our

invention in the end wall of a tank;

And, Figure 4 is an end section in elevation on the scale
of and taken along the line IV—IV of Figure 2.
- Tt carrying out our invention, we have devised.a rela-

‘tively simple control and shut—oﬁ valve construction. or

unit that has a two-part, fongitudinally-extending housmg

‘to be mounted endwise of the ﬁurd tank or container 35

and with its-inlet portiorr opéning in substantial endwise
or horizontal alignment with & bottom wall of the ‘tatik.
The valve unit has an inlet passageway at one end of its
forward housing body er part 10 that is defined by an
annular valve seat mounting means, end ring or reinforc-
ing band part 12.  The mountmg means 12 has a fluid
passageway therethrough and is securely positioned about
and in abutment within the inner periphery or wall of a
forward end of the housing body. It extends from such

‘forward end and backwardly towards an annular valve

seat means or ring part 13 to protect the latter from im-
mediate or initial coritaet with ﬂmd entering the inlet from

‘the tank 35.

The valve seaf means 13 is removably and somewhat
resiliently mounted in a spaced, air-insulated relationship
with respect to ani adjacent wall portion of and within the
forward housing body 10 and remotely of the initial point
of introduction of the fluid to the inlet portlon, ot in other
words, behind the mounting part 12, and in a spaced re-

~ lationship behind a back end face of such part. - The
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-means 13 thus has a heat-insulated rélationship by reason
‘of its-location and mounting. It will be noted that the
-part. 12 is open to-the bottom of the container or tank

35 to extend therefrom and is shown located in a rémote
‘or spaced relationship with réspect to inner walls 38-of the
container, closely adjacent its outer walls 37, and in direct
contact with. insulating material 39 between the mner and

-outer walls.

The seat means or part 13 is sp&ced forwardly—mward—

-ty from the part 12 and is insulated therefrom by 4 heat-

insulating, somewhat resilient face gasket 14. It has an
opening or passageway for fluid flow therethrough and a
substantially planar, end-positioned, seating face or sur-
face that faces towards or into a control chamber de-
fined by the forward housing body 10.

The momtmg and connection of the valve unit of
our invention-is such’ that fluid or liguid does not flow

-from the tank 35, directly in line with its vertical head,

but: at substantially right angles thereto. In addition,
the flow of fluid or liquid is substantially a horizontal
flow through: the inlet of the valve-unit and then im-

-mediately ‘and, ‘within the control chamber and from
‘control parts of the valve, substartially perpendlcular or




at nght angles to such 1mt1a1 flow and outwardly through

an outlet in the forward housing body 10 that is located -

mmedlately adjacent and beneath the. inlet thereto. It
s, thus: apparent - -that. llqmd or. fluid from the tank or
“containér- 35 is changed -in dlrectmn ‘in_its flow into,
Ahrough, and.out through the- fluid - flow passageway of
“valve unit_of our constructlon, $o -that it leaves the unit
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working parts of the valve. We thus have been able to
provide a valve unit that minimizes distortion and, at the
same time, allows for slight heat distortion without de-
stroying the effectiveness of 'its sealing action; one in
which the working parts are easily accessible for inspec-
tion, replacement and repair; and one in which such parts

~ have an improved and highly- effective and non—cloggmg

substantxally vertically or’in the dlrecuon of its vertlcal .

‘héad in the tank or container, =~

- In: controlling and - shutting-off- fluid ﬁow, we: cmploy
“a. pair _of substantlally planar. or opposed flat seating
‘faces, one ‘of which is.carried by the seat ring means 13
“and ‘the. other .of. which 'is carried by a valve head 30.
- The .valve head is removably carried on the end of a
.valve stem 25 and in such a manner that it is-capable
"of :a slight pivot action with respect thereto, :in.order to
“accurately- seat upon the opposed ‘seating surface or face

.of the_seat ring means 13 and. to allow for any slight -

“heat distortion .of the parts that may. occur due to. heat
_transferred from: the tank ‘or from- a liquid, such as
-asphalt. - The valve head 30 is.easily replaceable for re-
_pair .and. for adapting - the unit-to' the control, liquids of
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“different viscosities, compare the type of head of Figure -

-L.which is suitable: for heavier liquids and that of Figure

.2 'which is_ suitable for- hqulds of llghter wscosmes and’

‘fluids, in general.
_The valve stem 25 of ¢ our umt is; journaled at a remote
“or back end of the -housing body .part 10 and ad]acent
.m front end.of ‘a second or bonnet housing part 19 and is
_provided .with a stuﬂing box:32, the sealing action 'of
.whose packing 33 is adjustable by means. of adjustment
- bolts 354, as applied by a slide sleeve or ad)ust.ment part
-34. . In-addition, the length of the stem 25 is kept to a
nnmmum from. the standpoint of an. effective a.nd effi-
cmnt length for the two-part housing. . :
... Referring: particularly . to Figure 1 of the drawmgs,
_the housmg body -part 10 is shown of: cylmdncal con-
-struction.and open at its opposite ‘ends-to- receive other
-parts . of the construction.. The body 10 also has a bot-
..tom opening. through its wall ‘that defines the outlet that
. is. located . closely adjacent: its. forward open end which
.serves as .a fluid inlet.. . Connector part 11 is secured, as

-by weld metal w, to extend within the outlet to abut por-

- tions of ,the b_ottom wall which define an; outlet opemng
The part 11 extends - downwardly therefrom and is shown

- provided with a honzontal ﬂa.nge 11a secured, as by weld
-metalw, -
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seating action. Reversals of fluid flow provided in the use
of our construction minimize difficulties which normally
arise in connection: with an. application of a direct, ver-
tical -pressure head upon the valve parts and in connec-
tion with the operation of such parts.

In accordance with our invention, we provide an effec-
tive, foolproof valve .unit and mount the unit on a fluid
or liquid-carrying tank in such a manner that all require-
ments are fully met and.a full solution to the problem
has been attained. That is, our evaluation of the problem
involved, has resulted in. a novel valve unit and a mount-

: -ing construction for a fluid-carrying tank which minimizes

“conduction of heat from the fluid .and tank to the valve
parts and assures maximum heat radiation from the valve
parts, so that. deformation of the parts is substantlally
“eliminated. In addxtton, our valve unit provides a maxi-
mum of effectiveness with fluids. of a wide range of
viscosities and témperatures, enables the valve head and
seat to be.quickly and easily removed and replaced; and
: permits" some _-distortion. of the -valve parts without im-
pairing ‘the effectiveness  of the. umt Specific. features
which contrlbute to our success.in. solving .the problem
-at hand are discussed fully in the detailed description of
the figures below. -

" The somewhat resilient,. heat-resistant, annular gasket
14 of insulating material, such -as glass fibre, asbestos,
etc., is shown positioned on the inner face of the metal
reinforcing banding ring and mounting means 12 to re-
.ceive a forward face of the seat means or rmg 13, also of
.metal constriiction. The. ring 13, as shown in Flgure 1,
_has .an outer -periphery that is spaced from the inner
.periphery of the wall of the housing part 10 and is thus
mounted in position in a spaced and an air-insulated
. relationship- with adjacent metal parts of the valve unit.
-Suitable socket head, capstand screws or bolts 13c.extend
ith:ough penpherally-spaced holes 134 in the seat means
.or- ring- 13 .and engage. within axially-aligned threaded
_portions 124 in the banding and mounting means or nng

.12 to:securely. and removably hold the seat ring 13 in

~The: body-remforcmg, va]ve—seat-mountmg, bandmg :

: nng or means 12-of metal constriiction is secured within
- the: forward end portlon of thc body 10, . ‘as by weld
. metal W,
In aocorda.ncc with our mventxon, msulatmg gasket 14
of heat resistant -and: somewhat resilient material; ‘such
- as. asbestos;. serves two purposcs’ in-view of ‘the mounting
-and construction of the seat ring means 13. - It substan-
ctially eliminates direct. heat. transfer from the mounting
-means,  band -or ring 12 and - permits: a slight  relative
»movement of the seat -means or ring 13; so that it, like
~the valve-head. part 30, may: freely seek and find a good
seating engagement when: the two parts are moved into a
_closed - seating relationship: with each other.. This allows
for: any -slight - heat “distortion - of: the .cooperating . parts
~without adversely affecting: their: seating ‘relationship.
- However, in- our-construction, the seating parts are so-
-positioned and constructed that maximum heat radiation is
.provided- .and : minimum :heat  pick-up ‘is assured. - Fur-
ther, the parts: eliminate ‘confined seating’ portions and
;thus eliminate -the. difficulties- which have heretofore been
-encountered  in connection ‘with dirt, sticks; stones;, etc.,
~wh1ch in prior art’ constructions tend to:lodge between
.the ‘seating surfaces.~Also, the. positioning of the valve
“umt endwise and in an outwardly-extendmg relatlonshxp
.with respect to the tank 35 reduces and minimizes heat
transfcr from the fluid and from the tank and provides a
manmum of heat radiation, particularly as to the critical
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-abutment with_ the . gasket 14 and .in an insulated rela-
‘tionship ‘on the rmg 12. The active seating surface of
.the seat ring 13-is defined by a superimposed, projecting
annular end flange, lip. or rim 13 whose. planar seating
.face lies, outside or endwise of such ring and thhm the
_control- chamber of . the housing body 10.
" The housing body 10 which defines the control cham-
ber for the. valve is closed off-at its back end by a disc-
like, bonnet-supportmg, partition or isolating wall part
;16 that within its inner periphery is adapted to carry
the valve stuffing box 32...The rear bonnet body part
-19 of cylindrical shape, at. its front end carries a mount-
'mg flange .or -plate 17 secured. thereto, as by weld metal
‘w.." Peripherally spaced-apart bolt and washer assemblies
18 extend. through the flange .17, the wall 16, a gasket
15q into. a rear flange: 15-of the body part 10 and are
’threadably received by the latter to secure them together,
-as shown .in Figure 1. The flange 15 is secured, as by
‘weld metal w, about the back end of the housmg body
10, It will be noted. that the. part 17 has an inset rela-
“tionship within the part 16. to_ abut ledge portion 162
thereof and hold ‘the part 17 in a positively aligned rela-
tionship with respect  thereto,
© The bonnet body 19 at its rear end, has a closure
ring or wall 20 secured thereto as by weld metal w, that
carries a valve adjustment neck block or.threaded gmde
‘means 21 which is threaded through its axial center to
“receive an adjustment portion 255 of the’ valve stem
25,7 Outer end-25a of the valve stem 25 extends through
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a hand wheel 26 and is threaded to- receive a nut and
washer assembly 27 that securely and non-turnably
mounts the wheel 26 in: position. Inwardly, beyond the
threaded adjustable portion 25b, the stem 25 has a bear-
ing portion 25¢ which terminates in a. somewhat mush-
room-shaped, pivot head portion 25d. It will be noted
that the front face of the head portion 254 is of curvili-
near or convex shape to abut against an inside face or
wall of the head part 30. '

The partition wall 16, as previously -pointed out,
carries a stuffing box assembly for the valve stem which
comprises, the outer cup-shaped stuffy box part 32 se-
cured, as by weld metal w, to the wall 16. The box 32
has a front rim portion 324 about the bearing portion 25¢
of the valve stem dand behind such rim portion defines
a chamber to receive suitable heat-resistant packing 33,
such as of asbestos material.” The slide sleeve or adjust-
ment part 34 4lso has an inner periphery, which, like
the ‘rim portion 32a, has a slight clearance spacing with
respect to the bearing portion 25¢ of valve stem. - The
sleeve part has a flange portion 34a through which
peripherally-spaced bolt and washer assemblies 35 ex-
tend to, at their threaded ends, adjustably engage with-
in the box part 32 and provide a suitably tensioned
fluid-sealing pressure upon the packing material 33.

‘The valve head part 30 has a substantially flat or planar
seating face or surface 30g which is adapted to be moved
into seating engagement with the substantially parallel
seating lip 13b of the seat means or ring part 13. The
valve head has a rearwardly-extending mounting sleeve
portion 31 that is internally threaded at 31a to threadably
engage upon a male threaded portion 28a of a sleeve-
like positioning part 28 which, as shown, has a slight
clearance spacing within its inner periphery about the
bearing portion 25c¢ of the valve stem. A threaded set
screw 31b is positioned to extend through the sleeve por-
tion 31 and into the positioning part 28 to securely hold
them in an assembled relationship with respect to each
other. It will be noted that the internal diameter of the
portion 31 and the forward end of the positioning part
28 define a clearance spacing with the pivot head por-
tion 254 of the valve stem. This construction and the
clearance spacing provided, enables the valve head part
30 to slightly pivot about the curvilinear face of the
head 254, so that the head part will seek and find an
accurate seat upon the seat part 13 when the valve is
being closed.

In Figure 3, we have shown how a valve unit of our
construction may be mounted on a container or tank 35.

As disclosed, the tank has an outlet 36 through its bot- !

tom end, as defined by its inner walls 38 and is cut-out
about its outer bounding area to receive the body 10
and the part 12 of the valve. As shown, the valve unit
may be mounied on outer walls-37 of the tank, as by
weld metal w. As disclosed, the end portions of the
inner and outer walls 38 and 37 of the tank are cut away,
so that insulating material 39 therebetween rests against
the forward end of the valve unit.

The type of unit shown in Figure 1 is particularly
suitable for a heated relatively heavy viscosity liquid,
such as asphalt, but since it only defines metal to metal
contacts at its seating surfaces, it may have a slight
leakage when a liquid of lighter viscosity or a fluid is
employed. In such case, we provide a modified form of
valve head 30’; see Figure 2, which is of slightly larger
diameter, but has the same mounting and general con-
struction as the head part 30 of Figure 1 and is easily
replaceable with respect to the latter type. It will be
noted that corresponding parts of the head 30’ are
numbered the same as the parts of the head 30, except
that prime affixes are applied. The seating face 30’a
has, as shown in Figure 2, an annular inset or groove
portion 30’6 of rectangular cross-section to receive a
gasket ring 40 of suitable somewhat resilient, fabric,
rubber or plastic gasket material therein. The seating
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contact in this construction is thus provided between the
face of the rim or lip portion 13b of the seating ring
and the outer, substantially planar face of the inset
gasket ring 40.

From the above description and discussed. disclosure,
it will be apparent that the valve head 30 or 30’ can be
easily and quickly replaced without disassembling the valve
unit by turning the stem 25 until the set screw 31b is
in alignment with the outlet connector 11, At such
time, the set screw 31b can be loosened or rémoved and
the head part 30 or 30’ can then be screwed or turned
off ‘with respect to the positioning part 28 by working
through the outlet opening. This provides a quick and
easy adaptation of a valve unit of our invention to dif-
ferent types of utilizations and as well as easy access to
the critical seating faces or surfaces of the seat ring 13
and -of the valve head.

‘We claim:

1. A vehicular tank control valve suitable for liquids
of different viscosity and temperature including a rela-
tively high temperature which comprises, a hollow longi-
tudinally-extending - integral housing body defining a
liquid control chamber therein, said housing body hav-
ing an inlet portion at one longitudinal end thereof for
integral mounting on the tank and a closely adjacent out-
Iet portion at substantially right angles to said inlet por-
tion, sdid outlet portion being directly open to said inlet
portion through the control chamber, a support body se-
cured to project from the opposite end of said housing
body, means associated with said support body to close
off the opposite end of said housing body and provide
a stuffing box and an adjustable guide portion, a valve
stem adjustably carried by said adjustable guide portion
and having a mounting end portion projecting longitudi-
nally through said stuffing box into the control chamber,
a reinforcing ring integrally secured within the inlet por-
tion of said housing body and extending longitudinally
therealong to define an iniet passageway, temperature-re-
sistant insulating means on an inner end face of said re-
inforcing ring, a seat ring positioned in a radially spaced-
apart relation with respect to and within the inlet portion
of said housing body to insulate said seat ring with re-
spect thereto, said seat ring having a forward end face
positioned on said insulating means within the inlet por-
tion at the control chamber, a seating lip on an inner end
of said seat ring within the control chamber, mounting
means within said seat ring and projecting behind an op-
erating face of said seating lip and into said reinforcing
ring to removably secure said seating ring on said rein--
forcing ring, said mounting means being accessible
through said outlet portion for removing said seat ring
through said-outlet portion from the inside of the control
chamber, a valve head operatively mounted on the
mounting end portion of said valve stem for limited
pivotal movement with respect thereto, and said valve
head having a substantially planar forward seating face
to engage said seating lip and close off fluid-flow through
said reinforcing and seating rings to the control chamber.

2. A valve as defined in claim 1 wherein said mount-
ing means comprises threaded bolts having heads posi-
tioned within said seat ring and a threaded portion re-
movably positioned within said reinforcing ring.

3. A valve construction as defined in claim 1 wherein,
said valve head has a substantially annular groove por-
tion in its seating face in substantial alignment with said
seating lip, and a gasket ring is positioned within said
groove portion to directly seat upon said seating lip.

4. A vehicular tank control valve to control a sub-
stantially horizontal outflow from the tank and which is
suitable for liquids of different viscosity and temperature
including a relatively high temperature which comprises,
a hollow longitudinally-extending integral housing body
defining a liquid control chamber therein and having an
inlet portion at one longitudinal end thereof and a close-
ly adjacent outlet portion at substantially right angles to
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‘said -inlet- portion -and -directly -open- to the inlet portion
through ‘the control chamber, a_bonneét body; said bonnet
body having a cylindrical shape of lesser diameter than
said housing body and having an outwardly-projecting
mounting flange at-its: front end portion, a:closing end
wall at the other longitudinal end portion of said housing
body, means securing’ said mounting ‘flange -to said clos-
ing end ‘wall, a centrally-disposed -stuffing box carried by
said closing -end ‘wall, a threaded guide -carried by :said

bonnet: body, a valve stem having a threaded portion -ad-

justably ‘engaging the threads of said guide and having a
‘mounting end portion that projects. through said stuffing
‘box and ‘into the control chamber; a valve head mounted
-on:said.mounting: end portion-and having.a substantially
plate-like -forward -seating -face; a reinforcing ‘and :inlet
‘passageway defining ring securely mounted within the-in-
let ‘portion -of ‘said: housing body ‘and extending:longi-
tudinally along the inner wall thereof and being directly
:secured. thereto, a seat ring pos1t10ned within said inlet
portion;, a -heat-resistant insulator. ring between an inner
-end face of said reinforcing ring and an ‘opposed end
face -of 'said seat ring; said seat ring having a smaller
-outer diameter than the inner diameter of the inlet por-
‘tion -of said  housing body-to provide insulating spacing
therebetween, bolts cooperating with said seat ring and

projecting into said- reinforcing ring to removably secure .

said seat ring to said reinforcing ring within the control
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chamber, said ‘bolts bemg rcadlly accessible through said
outlet -portion -for removing said seat ring through said
outlet: portion from the inside. of the control chamber,
and said seat ring having an opposite end seating face
facing beyond said bolts-towards said valve head to co-
operate: therewith and control liquid flow to the control
chamber :
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