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UNITED STATES PATENT OFF!CE

2,243,847
APPARATUS FOR A};D METHOD OF GAUGING

Virgil 1. Hooper, Gordon, '.l‘ex., and Louis G.
Hooper, Shreveport, La., assignors to The

Bastian-Blessing Company, Chlmo, Ill., 8 COT-

_ poration of Illinois

Application Janua.ry 9,1939, Serial No. 250 056
(Cl. 62—1)

‘ 7. 15 Claims. -

Our invention relates to a valve assembly for
handling lquids, gases or mixed liquids and
gases. One purpose is the provision of an im-
proved valve assembly and method for gauging,

elevation ulustrating a thermometer and dipper
attachment for the gauge;

- Figure 10 I8 & transverse sectional detail taken
at line 16—10 of Figure 9; -

Figure 11 i8 a transverse sectional detail taken

testing and -sampling such materials as they are 5

loaded and unloaded, and at any time desired, &t line {1—I{1 of Figure 9.

and for loading and unloading them into tanks, Like parts are Indicated by like symbols
cars and-the like, - throughout the specificatfon and drawings.

Another purpose is the provision of improved While we are illustrating our invention as ap-
means for sampling or gauging the é¢ontents of 10 plied in connection with a tank car, which is a
a tank or closed space or stored body of liquid: practical application thereof, it will be under-
or the like, stood that it applies equally well-to other stor-

Another purpose ls the provision of an im- age or shipping spaces such as tanks on-steam- .
proved ‘'method and means for, maintaining the ers, fixed storage systems, underground gas stor-
interior of a tank or storage or shipping con- 15 age and dispensing systems and the like. How-
tainer for liquids, gases and the like closed to ever, we find it convenient to illustrate our in-
‘the atmosphere during gauging and’ sampling, vention in connection with tank cars; and its .
and, in particular, during the application to a . »,Iappllcation to tank cars will be understood to
tank or removal therefrom of ‘a removable gaug- be a matter of illustration and not limitation.
ing or sampling assembly. 20 Referring to the drawings, and first to Figure

Andther purpose is the provision of lmproved . 1,1 indicates any suitable tank herein shown as .

. means and methods of gauging or sampling the forming part of a tank car structure. § is a
contents of a tank or closed space which is in- tank car dome having a removable cover plate
dependént of the existence of a head of pressure _§ normally held in position by any suitable nuts
within such tank or space. 25 and bolts 1, 8. It will be understood that any

Another purpose is the provision of an im- other suitable’ securing means might be em-
proved means of controlling gas pressure durlng  Ploved. Referring to Figure 1, we illustrate a

" loading or unloading of such materials, and dur- loading and unloading assembly generally indi-
ing sampling, gauging or testing. ’ ~ -cated as A; and a gauging and sampling and

Other purposes will appear from time to time 30 venting assembly generally indicated as B. The

" in the course of the specification and claims. assembly A does not of itself form part of the

We {llustrate our invention more or less dia- f;e:egz-:;;‘gllggna::l?czi ::scﬁbfft :';‘1‘111 gl:?uid

rammeti : ; -
grherein' cally in_the accompanying drawings, sorily described herewith, :

Figure 1 is a partial side elevation with parts 35 _ Referring to assembly A, 11 indicates an educ-
broken away, illustrafing the appllcation of our  tion pipe which may terminate closely adjacent
invention to a tank car; o ‘tll:: bo:dtom of the tank |, shov:lr: oﬁs scre:v‘-

Figure 2 is a vertical, longitudinal sectlon threaded or otherwise secured to the flange
through the dome of a tank car illustrating fit- _ Which is secured to the inner surface of the top
tings and closures in place and in closed posi- 40 Of the dome in line with the loading and unload-
‘tion; . ing aperture 16. Preferably, the eduction pipe

Figure 3 is & vertical section through the at- |} 18 Provided with any suitable excess-pressure .
‘tings applied to the vent of a tank car; . valve, as indicated at Ila in Figure 1. The de-

Figure 4 illustrates the upper portion of the - talls of the valve do not of themselves form part

- 45 of the present invention; but it is valuable to
vent assembly with the closure-removing means have such a valve sq that in the event the vaive
removed and with a gauging and sampllng fas- - T

assembly is prematurely removed.or is broken
sembly substituted; off by accident or is put in communication with.

Figure 5 fllustrates the gauging and sampling the atmosphere, the excess-pressure valve {ia
-assembly with the gauging._ pumD omitted; - 50 will function to prevent escape of llquids from

- - Pigure 6 is & detail; S the tank .

Figure 7 is a vertical section: through a varlant Aligned above the aperture 18 is a flange mem-

" venting assembly; “ber 11 in which is positioned a fitting (8, the

Figure 8 is a detall; / interior of which receives any suitable remov-

. Figure 9 is a vertlcal section with parts in 55

able closure ‘member; for example, a screw-




2
threaded plug 24, not herein shown in detail.
Removably secured to the fitting 18 is a passage
member 33, which may be secured in place as
by the wing nut 30. It includes an upper por-

tion 35 having a member 43, in which is sld-
ably and rotatably mounted the stem 42. It will

be understood that this stem may be employed"

to move the screw-threaded closure 24 to open
position. 36 is a side passage in communication
with the passage member 383, 35. It may be con-

5

10

trolled by a valve assembly 88 in communication -

with any suitable loading or unloading hose 51.

Any suitable additional ventlng means 41 may
" be employed.

_Referring to the sampling, gauging and vent<

ing assembly which forms the subject matter of.

- the 'present application, 88 indicates a flange or
passage member which may be secured to or

15

Ve

may be formed 1ntegrally with the dome 5 or -

the dome closure plate ‘8. We illustrate, as se-

20

cured to the member 60, a- fitting generally in- .

dicated as 61.
threaded as at 63 to thread with the inner face
-of the member 68. The passage 64 is also in-
wardly screw-threaded as at 65 to receive the
screw-threaded portion of, a plug 66 having an
enlarged upper portion 87 and a shoulder 68
shown in sealing relationship with the gasket £9
on the sealing surface 710. The gasket 69 may
" be received in a recess 69a of the plug 66, where-
by it is removed upwardly with plug when the
plug is’ moved upwardly away from the seat
T0. v
. The member sl has an upper portion T{, of en-
larged diameter, which is inwardly screw-thread-
ed as at T2 in order to receive the exterior screw
threads of a wing nut 13, herein shown as em-
ployed to lock in position the passage member 74
with its bottom flange 15, against which the lower
edge of the wing nut abuts. The portion 7§
‘may abut against an outer gasket 69b; shown as

seated on the surface 70.- The upper portion of
the passage member 14 is shown as supporting or -

It has a lower portion 62 screw-

25 .

30

35

40

S

" " in communication with a valve housing 18 having -

therein the gate valve member 171 controlled by
an exterior handle 78.

valve might be employed, the purpose being to
provide means for closing the top of the passage
74 and for thus maintaining a closure for the tank
. as & whole when the plug 66 is removed. -

718 is a passage member or elbow having a
lsteral passage 80 and & removable top closure
or block 8i. 82 indicates & valve closing the
passage 80 and having an exterior handle 83 for
_its actuation, as shown, for example, in Figure 1.
The space below the valve 82 may be further
vented through the passage 84, controlled by any
sultable valve structure generally indicated.at
- 85 'and having an exterior control handle 86.
. Preferably, the passage outlet 84 is of relatively
restricted dlameter. -

As shown In Pigure 1, we may employ 8 pres-
sure relief valve 82a of any suitable type and, in
that event, may leave the valve 82 open. The
result will be that gases within the tank will be
prevented from escaping along the hose Big of
Figure 1 unless, and until, a sufficient pressure is
bullt up to open the valve 82 gnd to permit the
gases to exhaust.” They may be drawn off into
any suitable storage zone or used for fuet or
otherwise disposed of, but, preferably, are nof ex-
hausted to the atmosphere or wasted. When the
pressure drops, the valve 82g will close and will

We illustrate the gate’
valve as a practical valve but any other suitable

45
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maintain a. predetermined gas pressure withln
" the tank during loading or unloading. This is
of particular advantdge in loading as it prevents
the escape of the lighter -“ends” and maintains
the volatility of the gasoline, when gasoline is

being loaded.

It will be understood that the particular struc- -
ture of valves and passages hereinshown is mere-
ly illustrative and is, in a broad sense, diagram-

_matic. What we wish to provide is a chamber or .

space which may be employed to surround the
closure member 66 or its equivalent, and which
can be isolated from the atmosphere and closed

in ‘such fashion that when the closure 68 1is

moved out of closing position there will be no
undesired escape of gas and no substantial reduc-
tion of pressure within the tank. )

" In the pariiciilar form of meéchanism herein
shown, we provide the screw-threaded plug 66
and means for unscrewing it while the vent as-
sembly above described is in position and is iso- -
lated from the atmosphere and from the rest
of the system. ' We may employ, for example, the
stem 96, which is slidable and rotatable in the
block or end member 8f and has a squared end
8, which pen=trates the corresponding aperture
92 in the plug §6. As s practical means for per-
‘mitting upward removal of ‘the plug 66 when

‘it is unscrewed, we provide the spring-loaded

balls 83, which penetrate a recess 94 within the
plug 88, whereby, when the stem 80 is withdrawn
to upward position after the plug is unscrewed,
the plug 66 will also be upwardly withdrawn.
The abutment 97 limits the upward movement of
the stem in relation to the block 8f but permits
it to be drawn sufficiently upwardly to permit
the bottom of the plug €6 to clear the valve 17,
whereby, after the plug is released and upwardly
withdrawn, the operator can ac u>ate the handle -
78 and close the gate valve and thus, close the

interior of the tank. -

Assuming that the operator has ‘released the
plug 66 and has withdrawn it to upward position
and has closed the valve 11, he can then remove
the block 81, for example, by unscrewing it, and
can then upwardly remove the stem 98 with its
handle 98 and attached plug 66. He can then

" insert the gauging and sampling assembly shown

in detail in Figures 4 and 5. He may screw the
block or plug 100 into the place previously oc-
-cupied by the block or plug 81. Upwardly extend-
ing from the plug 100 is the fitting (01, which has
an upward flange 102, which may serve as a.
gauge-reading point as indicated at X. The cal-.
ibration can be used by the operator in connec-
tion_with the indication shown in Pigure 1 of the
height from the top of the tank I to the read-.
ing point X. The details of the calibration and
mode of reading are not of themselves part of
the present invention. The member 101 serves,
also, to _exert compression against the packing
member {632,

Longitudinaily s‘iidable in this block structure
is the gauge. tube generally indlcated as 104,
. which may be provided with any suitable cali--
brations {85in inches or other units. . Any suit-
able eniargement (68 at the bottom of the tube
{04 Ymits- its upward withdrewal through the
plug 186. If desired, the membsor 108 may be re-
moved ané any suithble excess-flow valve may be
applied, as shown in Figure 6. It may inciude 8
valve housing 187, a ball {98 and a pin 85 to
prevent - the downward escape ¢f the ball. It wili
be understcod that when. excess gas pressure

'prevent further gas flow. Thus, it is possible to 75 flows, it will be effective to iock the hall 188 -
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. 'against the bottom of. the passage 184 or against -

the upper end or taper of the aperture of the
member {07. .
Secured to the top of the gauge tube 104 is. a

fitting {10, having -an upper enlargement. ifl,

interforly screw-threaded as at 112, In Figure
5, we illustrate as screw-threaded into it a vent-
plug assembly 113, which includes an outlet
passage or vent 114 and a valve 118 to control

- it, having an exterior control handle {1§. The

vent {14 extends into the interiorly screw-thread-’
ed aperture (171, If desired, gas or liquid may
be allowed to flow through this aperture tc the
atmosphere, or it may be gathered in any suit-
able sampling bottle or bomb not herein shown.

3

the nipple 150, when the passage member 170
is removed, may be closed by having the valve-
i53 t\imed to closed position. The valve 153
thus remains on the car or tank and is not, of
itself, part of the removable assembly. An ad-
ditional closure may be employed in the shape
of ‘the screw-threaded plug -180, which Is re-

l . celved in the threads 156 of the valve housing

10

156.
In Figures 9 10 and 11, there is shown a modi-

" fied construction of the slip tube, in which a

The above assembly Is satisfactory for use in -
: systems or in handling materials where pressure

exists, or is maintained in the tank. Where
pressure is not maintained or does not exist

* within the tank, for example, where gauging

" threaded into a flange I51.

LY

121 and about the valve 128.

liquids which do not.cause or are not accom-
panied by gas pressures; we may apply a pump
assembly to the gauging and sampling tube 104.
In that case, the assembly 113 is removed and
a pump body 120 is applied. It Is shown &s
including a screw-threaded portion 12{ in screw-
threaded ‘relationship with the threads (12 of
the member {11. 122 indicates any suitable pump
cylinder in- which is contained a pump piston
123, which may be. reciprocated as by the stem
124, controlled by the exterior handle 125, pass

ing through the cylinder end 126.

When the piston 123 is upwardly‘withdrawn,
liquid will pass upwardly through the passage .
‘ 128. On the down
stroke, the ball valve 128 is locked in closing
position by pressure, and the fluid is driven by
the compression of the pump against and around
the spring-loaded ball valve 128. {30 is an in-
wardly screw-threaded sleeve In the inner end
of which we show a loading disc {31, which holds
the spring-182 against the ball 129, The pro-
jection or abutment 133 limits the cutward escape.
of the ball against the spring in response to the.
thrust of the pump. Then, if desired the assem-
bly 113, shown in Figure 5 and earlier described,
is screw-threaded into the member m as shown
in Figure 4.

- Referring to Figures 7 and 8, we illustrate a

ant form of structure. A nipple 59 extends
upwardly from the dome 5 and may be screw-
3 152 is any suitable
valve housing having a valve 183, thereln shown
as controlled by the exterior handle 158, Where-

~as we have illustrated a fturn cock, it will be, !

understood that any other suitable valve type
may be employed. The valve housing has an
upper aperture surrounded by a flange 158, in-
wardly screw-threaded as at 156 to receive the

. passage member {10 having a sidé passage 171, a.

vent passage 172 controlled by a valve {12¢ and

‘an upward extension {13, herein shown as ex-

tending above said side passage member and
vent. The side passage member {7f may be
controlled by any sultable valve 174 in a hous-
ing 115, wheéreby ‘the interior of the passage

Mounted in. the upper end of the member |13
is a packing gland comprising a screw-threaded
nut or block 117, in which is screw-threaded the
member |18, which surrounds the packing 118,
Through it may. pass. the gauge tube m wlth
its exterior calibrations 108.

20

thermometer and a “dipper” are provided. It
is frequently very important to determine the
contents of a tank or of @ contalner. ‘This is
particularly true in connection with the shipping
of volatile liquids in tank cars and tank trucks-
where the amount of liquid may vary greatly,
depending upon the temperature. If the liquid
Is shipped and measured in relatively cool condi-
tions, later upon an increase of temperature
evaporation may continue to occur, and the
amount of liquid may appear to be changed.
For this reason and for many others, it is high-
ly desirable to be able to take the temperature
of the liquid readily. It is, also, frequently de-
sirable to be able to sample the liquid. Where
pressure is present, the liquid may rise through

- the gauge tube, when free to do so; or where

30

35

40

bhere is no pressure, it may be drawn up by the
pump mechanism shown. It is, also, sometimes
desirable to dip a certain quantity of the lig-

- uid bodily out; and where a thermometer is

used, it is particularly desirable to bring up a.

certain quantity of the liquid and to hold that
quantity about the thermometer so that the
thermometer will continue in the same fempera-
ture. If the thermometer is merely dipped into
the liquid and then pulled out to a point where
it can be read, it may-cool off substantially.
Bringing up the thermometer surrounded by a
body of liquid dipped from the material within

" the tank avoids cooling or heating. of the ther-

45

mometer, and tends to hold it at the same tem-
perature which it reached while in the body of
the tank. These purposes are accomplished by
the construction of Figures 9, 10 and 11. The
thermometer and “dippet” constructlon of those
figures might be applied to the gauge tube as

‘shown in Figures 1 and 4, or it might be applied

to the gauge tube without the pump assembly.
It might, thus, be applied to a gauge tube which
has merely the top fittings as m the form shown
in Figure 5.

If the thermometer assembly of Figure 9 is to
be used, it will ordinarily be applied complete, as
shown in that flgure. The inspection housing

- there shown comprises an end member 200,

60

-washer 202,

threaded as at 20{, and carrying, if desired, a
_The member 200 may be grooved,
as at 203, to receive one end of a transparent
shell 204, which may be of glass, plastic mate-
rial or any other desired material, The member
200 is preferably integral with the body 205 of
the inspection housing, ‘which is split or cut as’
at 208, 208 so that its contents may be observed.

" At its upper end, the inspection| housing_is pro-

_member 170 may be put in commumcation wlth_'
. any suitable hose or conduit {76.

70

B

vided with the member 207, interiorly threaded

as at 208, and, in part, surrounding the upper
‘end of the transparent tube 204. A housing bush-

ing 209 is seated in the threading 208. The bush- "
ing is provided with a downwardly-depending .
sectional portion 210. Packing 21 is seated be-
tween the portion 210 and the portion 201, and -
the upper end of the transparent member 204 is

- Referring to Figure 8, it will‘be unde'rstood that. 75 -recelved and spaced between these parts At its
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upper end, the bushing 208 is interiorly thread- ’

ed to receive a packing nut 212, which adjustably
holds packing 213 in place. A hollow gauge-tube
section 244 is provided, and it may be identical
*'with, or substantially the same as; the tube 104.
At its lower end, it is exteriorly threaded and

receives a thermometer armor cap 218, which is -

. provided with a longitudinal hollow or passage
216 communicating with a lateral passage ‘211.
A tube 218 is threadedly engaged in the cap just
mentioned, and at its bottom is closed as at 219,
It may be cut away to provide slots 220. Within

the tube 218 is positioned a thermometer tube

 22f, which may be cut away as at 222. The tube
221 provides an armor and reenforcement for

10
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. and inspectmn assembly might be used in prac-

tically any association in which it is desirable to
test the temperature of the contents of a tank,

.and to read that temperature while the tank and

associated parts all remain closed to the exte-
rior. .

It will be realized that where in the specifica-
tion and claims We use the term “passage fitting”
or “passage fitting associated with the tank,” we
wish these terms to be interpreted with suffi-

- cient breadth to include the formation of a pas--

15

the thermometer 225. As shown, the tube 22{ is -

provided with an enlargement. 223 at its upper

end, which has a shoulder 224, which shoulder
rests upon the upper end of the tube 218. By

this- means, the thermometer is sustained and
positioned within suitable reenforcing and pro-
tecting means.

As shown in Figure 9, when the. thermometer
assembly is to be used, the inspection housing
_ for the thermometer assembly may conveniently
be positioned by being substituted -for the plug
100, as shown in Figures 1 and 4. When the plug
is removed, the threaded portion 20f of the in-
spection housing is seated in the threaded open

end of the member 19, and it, thus, provides a

20

25

30

housing extending above the member T19. Be-

cause of the transparent wall member 204 and
the openings or slots 206, the contents of the
housing may be ‘observed. When the slip-tube
gauge is pushed down, the numerals or other
markings on the gauge can be seen through this
transparent housing. After the gauge has been
slipped down so that the thermometer has been
affected by the temperature of the contents of
the tank, the gauge is raised and the thermom-
" eter is brought into position so that it can be
seen through the openings 206, and the tem-
perature is thus read. -

"While, ordinarily, where “sampling” is deslred
the material of the sample will either be forced
out by pressure within the container or with-
~ drawn by the pump assembly shown in Figures 1
~and 4, it'may be desirable to use as a sample the
material brought up in the dipper portion of the
. thermometer arrangement of Figure 9. One way
to improve this 1s to close the valve below the

thermometer assembly after the latter has been’

raised to the position of Figure 9, and, then, to
unscrew the member 200, and tip over the as-
_sembly so that the liquid flows out of the dipper
portion. In general, therefore, it is within the
‘contemplation of our invention to use the dipper

portion of the thermometer device as & sampling

means. Whether this is done or not, an impor-
tant usé of the dipper portion is, of course, to
bring up the thermometer, in part, at least, by
" the Hquid in which it has been immersed so as

35

45

sage integral with the tank or integral with the
dome cover or cover plate, it being a matter of
choice as to whether or not such a fitting or its
equivalent be made removable or be separately
formed and thereafter applied permanently to
the tank, or if it be formed as part of the tank

- dome or cover.

Where in the speclﬁcatlon and cla,xms we de-
scribe the plug or closure as screw-threaded, it
will ‘be understood that we wish such term to be

‘interpreted with sufficient breadth to cover any

locking arrangement whereby the plug or closure
is- locked or unlocked in response to rotation
thereof. For example, it will be understood that
where we -employ an externally screw-threaded
wing nut 13 in connection with an internally
screw-threaded fitting 61, the relation of the.
parts may be reversed . and- the wing nut and the
housing 74 may engage the exterior rather than
the interior of the fitting flange.

Tt will be realized that whertas we have de-
scribed and illustrated a practical and operative
method and device, nevértheless, many changes

.may be made in the size, shape, number and dis- .
position of parts and in the steps of the method

disclosed without departing from the spirit of our .
invention. We, therefore, wish our description
and drawings to be taken .as, in a broad sense,

“illustrative or diagrammatic, rather than as lim-

mng us to our precise showing.
" 'The use and operation of this. mventlon are

" as follows:

An Important purpose of our invention is to
avoid the enormous losses which take place in
the current handling of. volatile-liquids such as

. gasolines, casing-head gasolenes, and the like,

650

to guard against heating of the thermometer

after it leaves the lquid, and to insure as far as
possible that the thermometer remains at the
same temperature which it reached while im-
‘mersed In the liquid; and, therefore, when with-

&
(518

drawn to the observation position gives an ac- -

‘curate reading of the temperature of the main
body of liquid within the container.

The thermometer and inspection assembly may
be used as indicated or may be used otherwise;
and this phase of our invention is not limited to
the particular association shown with the other

! mechanisms fllustrated, and the. thermometer

70

‘which are prevailingly shipped in insulated con- -

tainers. In handling highly volatile liquids, it
is exceedingly disadvantageous and wasteful to
permit such liquids or the gases therein or asso-
ciated therewith to exhaust.to the atmosphere,
whether during loading, unloadmg, gauging, sam-
pling or testing, Our invention enables an op-
erator to load volatile liquids to a tank and to
unload, gauge, sample or test them without at
any - time permitting the storage or shipping
zone or such liquids to be in direct communica-
tion- with or to exhaust to the atmosphere. Our

) invention is applicable not merely to shipping

volatile liquids from point to point, but-for fixed
or buried storage systems from which liquids or
gases are thereafter dispensed-or used. Tt may be
‘used in connection with buried butane or propane
systems used for house heating, cooking or. the
like, -
A practical advantage of our ]oading assembly
is that it can be applied to and used in connec-

,tion with existing equipment, such as tanks, tank

trucks and tank cars, without any -substantial
modification of the present structures.and with-

- out the necessity of applying new and expensive

equipment to tanks, tank cars and the like. A

- further- advantage is that. our removable valve

75

and gauge assembly or assemblies can be kept at
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' loading or unloadlng points and may be carried

to or removed from fixed tanks, whereby a given
assembly or group of assemblies may be employed
in connection with & large’ number of different
cars, tanks or the Hke. We can readily adapt ex-
isting cars or tanks to our invention by applying

" " to them the preferably removable and semi-fixed

fitting 81, 72 with the closure plug 66 and the
outer cover 28. Thus, only inexpensive elements
‘are applied to or are moved with or are installed
on the tank cars or tanks while the more expen-

sive and delicate valve assemblies such a§ are.
shown at A In Figure 1 may be applied to the

tank or car at the time of loading or unloading
and may be removed when the loading or un-

loading operation is completed, and may be stored

-and serviced at the loading or unloading point.
Thus, they are at all times in the hands of com-
petent operators and are not subjected to the
hazards of travel or to the abuse which they would
recelve at the hands of employees who have no
direct responsibility for them. It will be clear

‘5

10

can advantageously be handled for loading, ship-
ping, gauging, testing, sampling  and unloading
includes gasoline, propane, butane, crude oil, lu-
bricating oil, alcohols, volatile solvents, acids,
malodorants, poison gases, chlorine gas and lique-
‘fled gases in general.

We claim:

1. The method of ga.uging the contents of a

tank, which includes removably positioning a

. be efficiently handled- through our - removable
_valve assembly. A partial list of substances which

- housing adjacent an opening in sald tank while
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that a large number, of cars can be handled by

the employment of a small number of loading,
unloading, gauging, sampllng or testing assem-
blies or units.

In handling volatile liquids and, particularly,
inflammable liquids, the prevention of any sub-
stantial exhaustion to the atmosphere results in
an enormous saving of the substances handled.-
It, also, greatly increases safety, since it prevents
the exhaustion to.the atmosphere of the large
quantities of inflammable gases .which are re-
leased in current practice. A further advantage
is the grea.t saving in time.

As an example of the problem faced during
the loading and transit of casing-head gasoline,
& considerable portion of the gasoline is driven
into vapor so that when the tank car arrives at
its destination a very substantial pressure has
been’ built up in the tank. Prevailingly, in the
present practice, the closure. cap is removed and

the gaseous contents under pressure are simply.

wasted to the atmosphere.. This venting hss to
be permitted since, otherwise, it would be danger-
ous for the operator to remove the dome cover 6,
and it is carried out even where the tank is
opened merely for gauging or testlng, and 'not
speciﬁcally for emptying. Some cars are even
provided with a safety cover which prevents their
removal until this pressure is vented off. This

said openihg is closed by a closure, temporarily
fixing said housing in relation to said tank and
in sealed relation to sald opening, removing said

" closure through said housing and thereby put-

ting the interior of said tank thereafter into com-
munication with the interior of sald housing, and
thereafter gauging or sampling. the contents of
said tank through said housing while maintain-
ing said housing closed to the atmosphere.

2. A method of loading a tank with a liquid,

which includes the following steps: applying re-

' _movable valve assemblies to the inlet and vent
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- teriors of the valve assemblies in communication

apertures of a tank while said iniet and vent
apertures are closed, thereafter putting the in-

with the interior of the tank; inserting a gauge
passage member thHrough the vent aperture and

30« its associated valve assembly, while maintaining
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venting may require several hours, which involves

a substantial loss of time. The presefice of the

vapor in the atimosphere i§ 8 hazard since a spark'

from a passing locomotive may ignite the vapor.
As 8 'matter of fact, many lives have been lost
from.this cause."

656

Also, the wastage of material is great. In\hot :
weather, cases are known where as much as 3,000

gallons of gasoline have been wasted from a ten-
thousand gallon load. The wastage is seldom less
than- 300 gallons per load, even in cold weather.
This Involves not merely. & money loss to the
shipper but a waste of a limited natural resource;
and under present practice with present methods
and apparatus, it occurs whenever a full tank is

opened for any purpose, whether it be to. unload ’

to gauge, to test, to sample or for any. othervpur-
' Whereas this invention is particularly applica-

ble to and valuable with the handling of volatile .

and inflammable liquids, it lends itself to the eco-
nomical handling of a wide variety of liquids,
both where pressure is present and where pres-
sure is absent. Lubrfcating oils, for example, may
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. thereafter removing the valve assemblies.

the interior of the tank closed to the atmosphere;
delivering a liquid to the interior of the tank
through the inlet aperture and its associated
valve assembly, while maintaining the interior of

the valve assembly and the tank closed to the .

atmosphere; terminating the liquid delivery when
the gauge passege with its bottom set at the de-
sired top level of the liquid passes liquid; remov-
ing the gauge passage, while keeping the interior

of the tank closed to the atmosphere; closing the

inlet and vent apertures, while maintaining the

interior of the valve assemblies closed to the
atmosphere; and thereafter removing the valve
assemblies.

3. A method of loading a tank with a liquid,
which includes the following steps: applying re-
movable valve assemblies to the inlet and vent

apertures of s tank, while said inlet and vent.
thereafter putting the in-.

apertures are closed;
teriors of the valve assemblies in communication
with the interior of the tank; inserting a gauge
passage member through the vent aperture and

its associated valve assembly, while maintaining -
the interior of the tahk closed to the atmosphere; .

through the inlet aperture and its associated
valve assemby, while maintaining the interior of

delivering a liquid to the interior of the tank-

the-valve assembly and the tank closed to the’

atmosphere; terminating the liquid delivery when

the gauge passage. with its bottom' set at the de--

sired top level of the liquid passes liquid; remov-
ing the gauge passage while keeping the interior
of the tank closed to the atmosphere; closing the
inlet .and vent apertures while maintaining the

)

interior of the valve assemblies closed to the

“atmosphere; venting said valve assemblies; and

4. In a removable valve assembly for tanks and

the like, a passage member and means for re- -

movably sealing it in relation to an aperture of a

~ tank while such aperture -is closed, removable

means extending through said passage member
for opening and closing said tank aperture while

.‘such ‘passage member is- in place, including an

{3

exterior -actuating ‘means, an additional passage




6.

member in communication with said first men-
tioned passage member adapted for fluid flow,
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- contents of a tank containing liquid and which

valve means therefor, and means for gauging or .

sampling -the .contents of sald tank, operable
through said passage member and tank aperture,

5. In a removable valve assembly for tanks and.

the like, a passage membeér and means for re-
movably sealing it in relation to a tank opening,
including a fitting associated with said opening

and adapted selectively to receive said passage

member or to receive a closure, additional valve
means for said tank opening, externally extend-
ing means removably positioned within said pas-
sage member for actuating sald valve means
when said passage member is in position, an addi-
tional passage member in communication with
said first passage member and adapted for the
flow’ of flulds and valve means therefor, and
gauging and sampling means mounted on said
passage member -and adapted for insertion
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through saild passage member and tank opening .

into said tank. ,
_ 6. In a testing apparatus, a thermemeter, a
partially open hollow member surrounding said
thermometer; a dipper<like portion formed with-
in said hollow member, said thermometer heing
located partially within said dipper-like portion,
a hollow casing adapted to be secured to & con-
tainer member, a transparent wall portion for
said casing, and a carrier for said thermometer

extending into and adapted to be moved through

said casing. _
7. In a testing apparatus, a thermometer, a
- .partially open hollow member surrounding said
- thermometer, 8 dipper-like portion formed with-
in said hollow member, said thermometer being
. located partially within said dipper-like portion,
‘a hollow casing adapted to be secured to & con-
tainer member, a transparent wall portion for
said casing, a carrier for said thermometer ex-
tending into and adapted to be moved through
said casing, sealing means on the outer end of
said casing about said carrier member prevent-
‘ing the escape of matérial from said casing, and
contacting said carrier member to permit its re-
ciprocation and rotation with respect to said
casing, said carrier member being hollow.
8. In a testing apparatus for testing the tem-
perature of tanks and the like, a thermometer,
a reenforcing enclosure member surrounding

and in contact with said thermometer, said en- -

.. closure member partially cut away to reveal said
thermometer, a second enclosure member for the
thermometer surrounding it and the first en-
closure member, said second enclosure member
being partially cut away to reveal the thermom-
eter and comprising, also, a dipper portion sur-
rounding a part of said thermometer, and a

carrier member for said thermometer and for

said enclosures, the thermometer and enclosures
being removably secured-to said carrier member.

9. Thé method of gauging the -contents of a
tank and testing its temperature, which includes
_removably positioning a housing adjacent an
opening in said tank while said opening is closed

by a closure, temporarily fixing said housing in -

relation to sald tank and in sealed relation to
sald opening, removing said closure through said
‘housing and putting the interior -of sald tank
thereafter into communication with the interior
of said housing, and thereafter gauging the con-
. tents of said tank and testing its temperature
througk: said housing while maintaining sald
- housing closed to the atmosphere. o

10. The method of gauging and testing the
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is' provided with & hollow housing having &
transparent wall and means for cutting off the

“interior of the housing fromn the interior of the
- tank, which includes the following steps: in-

serting s gauging member in said housing, open-
ing said housing to the interior of said tank,
passing said gauging member through said hous-
ing- and into said tank and into contact with
the liquid therein, moving a thermometer into
said liquid by said gauging member, leaving said
thermometer in said liquid until it is brought
to the same temperature as the liquid, there-
after withdrawing the thermometer and a body
of liquid surrounding it from the tank into the
housing to a point visible through said trans-
parént wall portion. ' ,

11. The method of testing the temperature of
the contents of a tank or the like, which in-
cludes the steps of passing a thermometer into
the contents of the tank while retaining the tank
closed to the air, withdrawing the thermometer
and a body. of the contents of the tank in which -
the thermometer is immersed to a point outside
the confines of the tank and there observing the
thermometer reading while still maintaining
the entire thermometer and: the body .of mate-
rial about it separate from the outside air.

12, The method of gauging and testing the
temperature of the contents of a tank or the
like, which is provided with a hollow housing,
having & transparent wall portion and valve

‘means for cutting off the interior of the housing

from the tank, which inchides the following
steps: inserting a gauging member through said
housing. and thereby closing the outer end of

. said housing to the air, opening said valve, mov-
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ing said gauging member into the tank and into
the contents of the tank, moving it into said
housing and reading the temperature while the
gauging member is retained within the housing
and surrounded by some of the liquid from the
tank. < N

13. The method of gauging and testing the
temperature of the contents of & tank or the like, °
which is provided with a hollow housing, having
s transparent wall portion and valve means for
cutting off the' interior of the housing from the
tank, which includes the following. steps: in--
serting a gauging member and thermometer
through said housing, opening said valve, mov-.
ing said gauging member and thermometer into

‘the tank and into the contents of the tank, re-

taining the gauging member and thermometer
in the contents of the tank until that portion
which .is submerged in the contents is brought
to the same temperature as the contents of said

“tank, thereafter raising the thermometer with

a body of the contents of the tank retained about
it, moving it into said housing and reading the
temperature while the gauging member is re-
tained within the housing and surrounded by
some of the liquid from the tank, and subject
to the pressure and temperature conditions pre-
vailing within the tank.

' 14, The method of gauging and testing the
temperature of the contents of a tank or the like,
which is provided with a hollow housing, having
a transparent wall portipn and valve means for
cutting off the interior of the housing from the
tank, which includes the following steps: in-
serting a gauging member and. thermometer
through said housing and thereby closing the

_outer end of said housing to.the air, opening said
valve, moving sald gauging - member and
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thermometer into the tank and into the contents
of the tank, refaining the thermometer in the.
contents of the tank unti] that portion which is -
submerged in the contents is brought to the same

temperature as the contents of said tank, there- -

after raising the thermometer with the body of
the contents of the tank retained about it, mov-

ing it into said housing and reading the tem- -

perature while the gauging member is retained
within the housing and surrounded by some
of the liquid from the tank.

‘15, In & removable valve assembly for tanks
and the like, & passage member and means for
removably sealing it in relation to a tank open-
ing, including a fitting associated with said open-
ing and adapted selectively to receive said pas-

7

.. valve means for said tank -opening, externally
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sage member or. to recelve a closure, additional

extending means removably positioned within
said passage member for actuating said valve

.means when said pessage member is in position,
- an additionsal passage member in communication

with said first passage member and adapted for

. the flow of fluids and valve means therefor, and

a gauging and sampling tube mounted ‘on said
bassage member with one end of said tube adapt-
ed -for insertion through said passage member
and tank opening into said tank and the other

end of said tube extending- exteriorly of said

passage member, and a pump means mounted

on sald exterior end of said tube in operative

communication with the interior of the tube.
VIRGIL I. HOOPER.
LOUIS G. HOOPER.




