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PETROLEUM COMPANY, OF BARTILESVILLE, OKLAHOMA, A CORPORATION 

METHODANIDAPPARATUS FOR GAUGING THE CoNTENTs OEANK CARS AND EE LIKE 

Application filed February 25, 1928. Serial No. 258,958. 
This invention relates to improved means 

for gauging the contents of receptacles, and 
has particular relation to the gauging of the 
contents of tank cars adapted to contain 

is volatile liquids. 
: The primary object of this invention is the 

provision of improved means for gauging the 
contents of tank cars which are adapted to 
receive volatile liquids, such as liquefied pe 

10 troleum gas, and which enables an accurate 
gauge reading of the contents of the car with 
out removing dome covers and the like from 
the tank car. 
A further and important object of this in 

vention is the provision of improved means 
for gauging the contents of tank cars, such as 
class “IV-A and W' tank cars, in a practical 
manner which complies with statutory pro 
visions that the cover of the car shall not be 
opened; the improved gauging means per 
mitting an accurate level reading of the con 
tents within the car without permitting any 
appreciable loss of the contents within the 
car which is under high pressure. 
A further object of this invention is the 

provision of an improved method and appa 
ratus for determining the liquid level within 
a receptacle containing liquid under pressure 
greater than external pressure. 

30 Heretofore gauging of the contents of tank 
cars has been effected in the practical art by 
either gauge pole measurements or by weigh 
ing on suitable track scales. The gauge pole 
measurement of tank car contents involves 
the removal of dome covers and the like, and 
while this is legal in connection, with the 
handling of certain hydrocarbons, it is not 
only illegal but impracticable to so measure 
the tank car contents where highly volatile 
shipments are in transit, due to the extreme 
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by vaporization. The weighing of tankcars 
in order to determine the contents is both 
expensive and inconvenient, as well as im 
possible at many places. In the weighing of 
tank cars to ascertain their contents, a small 
error very often seriously affects the volume 
of shipment in the tank car, to the loss of the 
shipper, in cases of reduced volume, or in -- * - - - - - - p 

thazard and loss of material being shipped, 

increased volume. Other methods consist of 
providing dome covers with sight holes and 
the like, which method of ascertaining tank 
car contents is highly inaccurate. With the 
present invention I overcome many of the dif- 55 
ficulties heretofore encountered in the accu 
rate gauging of the highly volatile contents 
of tank cars, such as are adaptable for ship 
ping liquefied petroleum gas and the like. 
The rapid and accurate determination of the 60 
volume in the tank car is obtained broadly 
by lowering from externally of the receptacle 
compartment, an open tube of known length 
or dimensions, into the tank compartment, 
above the liquid level, until a lower opening 65 
immerses into the top of the liquid, so that 
the liquid will be pressure forced to exter 
nally of the tank car, into a visible relation. 
This is done without the removal of dome 
covers and the like, and thus many of the to 
losses and hazards to life and property are 
eliminated. • 
Other objects and advantages of this inven 

tion will be apparent during the course of 
the following detailed description. 

In the accompanying drawings, forming a 
part of this specification, and wherein simi 
lar reference characters designate corre 
sponding parts throughout the several 
vil fragment l sect igure 1 is a entary vertical section 
al E. taken E. Eryvalve and gauge 
dome of a tank car adapted to receive highly 
volatile liquids having a tendency to vaporize 
at atmospheric pressures, showing the im- 85 
proved gauging device in position upon the 
tank dome cover plate. 

Figure 2 is a view, partly in section, taken 
horizontally across the dome housing sub- . . 

75 

80 

stantially on the line 2-2 of Figure 1, show- 90 
ing in plan view the relief valve the eduction 
valves; vapor vent valve, and the improved 
liquid level gauging device. 

Figure 3 is a horizontal sectional view tak 
enthrough the upper portion of the improved 95 
gauging device. 

Figure 4 is a vertical seetional view show 
ing details of the improved gauging device 
and its mounting and operating means. 

. . . . . . .- ... - - - - - - 
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taken through the upper portion of the im 
proved gauging device, showing means for 
raising and lowering the gauge tube. 

igure 6 is a vertical sectional view - Figure 6 tical sectional view of de 
tails of the improved gauging device, taken 
in vertical plane at a 90° angle with respect 
to the section of Figure 4. 

Figure is a fragmentary vertical section 
al view taken through the improved gauging 

l0 tube. 
Figure 8 is a side elevation showing the 

graduated gauge tube as used with this inven 
tion. 

Figure 9 is a fragmentary view, partly in 
section, showing means for venting of pres 
sure from within the housing which covers 
the gauge device, prior to entire removal of 
the housing. 

Figure 10 is a plan view of the gauging de 
20 vice cover or housing. - 

In the drawings, wherein for the purpose 
of illustration is shown only a preferred em 
bodiment of my invention, the letter A may 
generally designate a receptacle, such as a 

2 tank car, having a dome construction B in 
cluded as a part thereof, of the usual type 
adapted to be installed upon tank cars carry 
ing highly volatile liquids, and upon which 
dome construction B a conventional relief 

80 valve C may be supported, together with a 
vapor vent valve D and eduction valves E and 
F. The improved gauging device G is asso 
ciated with the dome construction B, in a 
new and novel relation for the gauging of 

85 the level and determination of the volumetric 
contents of the tank car after an improved 
method. 
The tank car Aincludes the ordinary cylin 

drical inner shell 15, disposed on a horizontal 
40 axis, surrounded in spaced relation by an 

outer jacket 16, and between which insulation 
17 is disposed, preferably either cork or as 
bestos cement. On the top of the tank car 
the dome header 18 is suitably welded or oth 

45 erwise sealed at a joint 19: the header 18 being 
disposed on a vertical axis, and being rela 
tively short, and having a passageway 19 
therethrough. The dome header 18 is an 
nularly flanged at 20, to receive bolts 21, by 

50 means of which to detachably bolt the dome 
cover plate 21 in place; the dome cover plate 
21 having an annular sealed gasket connec 
tion at 22 upon the flange 20, as shown in 
Figure 1. The passageway 19 is relativel 
shallow, and is not intended to be used simi 
lar to the vapor dome of an ordinary petro 
leum tank car, since the dome structure of 
the tank car.A is only used to receive valves 
and measuring accessories. A cvlindrical 

69 shaped dome housing 23 is bolted at 24 upon 
the outer marginal portion of the dome cover 
plate 21, and the compartment 25 therein is 
adapted to receive details of the valves C, D, 
E and F and the gauge device G. The dome 

3 housing cover 27 is pivoted or otherwise suit 

ably connected at 28 upon the housing body 
23, and is of the usual type understood in this 
art. It is well understood in the art that 
when yolatile liquid contents are in the tank 
car, the cover plate 21 is always attached and 
it is impractical and illegal to remove the 
same. The inlet and outlet of the contents 
are effected thru the valves E and F, and the 
excess pressure relief valve C is known as the 
safety valve, while the valve D vents exhaus 
tive vapors into the dome housing compart 
ment 25 and therefrom thru an opening 30, 
under conditions understood in this art. 

Referring to the gauging device G, the 
same includes a base 35 of substantially disc 
shaped formation, attached by a plurality of 
bolt devices 36 upon the cover plate 21. The 
bolt devices 36 each include a shank 38 screw 
threaded at opposite ends, and preferably in 
cluding an intermediate smooth portion for 
free disposal thru a passageway 39 in the 
base plate 35, as illustrated in Fi 
strew threaded shank of each of the bolt 
devices 36 detachably threads into a socket 
provided therefor in the cover plate 21, and 
the opposite screw threaded end thereof ex 
tends upwardly above the top surface of the 
base plate 35, for receiving a cap screw 40. 
The bolt devices 36 are eccentrically placed 
upon the base plate 35, and at the center 
of the plate 35 is provided a stuffing box 

gure 6. One 

79 

5 

80 

90 

95 

42, for slidably receiving the gauge rod or 
tube 44 therethrough with a leak-proof con 
nection. The base plate 35 is of course pro 
vided with a passageway 44 therethrough for 
slidably receiving the gauge tube 44, and the 
plate is provided with an upstanding screw 
threaded shank or collar 47 for detachably 
receiving the packing nut 48, by means of 
which a follower 49 may be clamped down 
upon packing material, to compress the latter 
about the gauge tube 44 which extends 
through the base plate 35 at opposite sides 
thereof. 
The dome cover plate 21 is of course pro 

vided with a passageway 50 therethrough, 
through which the gauge tube 44 may oper 
ate to extend into the compartment of the 
tank car A. In order to prevent leak of 
contents from the tank car A, wherein the 
liquid is ordinarily under superatmospheric 
pressure, I prefer to provide an annular 
flange or protuberance 51, extending from 
the bottom surface of the plate 35, and sur 
rounding the passageway 44, which is adapt 
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20 
ed to telescope into an annular groove pro 
vided inwardly of the top surface of the dome 
cover plate 21; suitable packing 52 being 
placed between the facing bottom surface of 
the groove and the lower edge of the annular 
flange. 51, as shown in Figures 4 and 6 of 
the drawings, to provide an effective seal, 
when the bolts 36 clamp the base plate 35 
upon the cover plate 21, in the position illus 
trated. 

25 



The gauge tube 44 is of novel construction, 
including the main tube body 60, ordinarily 
formed of stock material, which has dis 
posed therein a small tube 61, preferably spot 
welded in place, in order that the gauging 
tube may have a very small passageway 62 
therethrough, best suited to determine liquid 
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levels in the tank car in accordance with the 
hereinafter described operation. The tube 
body 60 at the lower end thereof is provided 
with a valve casing 63, wherein a check valve 
64 is positioned, normally gravity positioned 
upon a crossbar 65 to be unseated from the 
passageway 66 thru the valve casing; the 
valve casing 63 having a valve seat 67 fac 
ing downward, upon which the check or ball 
valve 64 may seat under predetermined pres 
sure conditions to close the passageway 62 
from the compartment of the tank car. 
At the top of the gauge tube 44 is pro 

vided a valve device 70, including a valve 
casing 71, of preferably the angle type, screw 
threaded at 72 upon the top of the tube body 

25 
60, and having a needle valve 73 screw 
threaded therein, provided with a needle 
point 74 adapted to seat at 75 in the valve 
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casing to close of the passageway 62 from 
atmospheric communication. The needle 
valve 73 has a handle 76 exteriorly of the 
valve casing, to permit its convenient adjust 
ment, and the angle nozzle 77 is of course 
provided with a relatively large duct 78 
therethrough, into which contents passing 
the needle valve seat 75 from the passage 
way 62 may enter to pass of exteriorly at 
the top of the gauging tube or device. For 
a purpose, which will be subsequently men 
tioned it is preferred to provide a calibrated 
member 80 over the outlet end of the nozzle 
77, having a fine passageway or duct 81 
therethrough equal to or less than the cross 
area of the passageway 62. The tube body 60 
is externally graduated, as shown in Figures 
1 and 8 of the drawings; the same being 
preferably graduated in inches and 4-inch 
divisions therebetween, the graduations in 
creasing from zero upwardly along the tube, 
from a location intermediate the ends, for reasons which will be subsequently apparent; 
the graduations continuing to the needle 
angle valve structures 70. 
The gauge tube 44 is adaptable for ver 

tical sliding in a line normal to the liquid 
level within the tank car. In order to main 
tain the line of movement of the gauge tube 
vertical within the tank car compartment, 
it is preferred to provide a steadying guide 
tube or pipe 85, having a screw threaded con 
nection at 86 in the cover plate so as to align 
the passageway of the pipe 85 with the pas 
sageway 50 thru which the gauge tube slides. 
The guide tube 85 preferably has a step bear 
ing 89 in the lower portion of the tank com 
partment, so that the guide tube is positioned 
truly vertical against swaying, and may guide 

the travel of the gauge tube device 44 in a 
true perpendicular line. In order that liq 
uid and vapor from the tank car compart 
ment may enter the passageway of the tube 
85, it is preferred to perforate the latter at 
90, therealong. 
Means is provided above the base plate 35 

for slidably moving the gauge tube 44. Such 
means preferably consists in a rack and pin 
ion adjustment. To this end, a supporting 
frame or yoke 100 is provided, comprising 
supporting legs 101 and 102, connected at 
their upper ends by a cross plate 103, pro 
vided with an opening thru which the gauge 
rod device 44 may slide upwardly, without 
obstruction. The legs 101 and 102 are out 
wardly flanged at 107, at their lower ends, 
and apertured, for receiving the outwardly 
extending screw threaded shanks 108 of two 
of the diametrically opposed cap nuts 40. 
Nuts 109 adjust on the screw threaded shanks 
108, to clamp the flanges 107 in place, and 
support the frame 100 in a stationary posi 
tion with the legs 101 and 102 straddling the 
stuffing box 42. 

It is preferred to adjustably clamp a rack 
bar to the upper portion of the gauge tube 
44, and to this end a sleeve 115 receives the 
upper portion of the body tube 61 there 
through; the sleeve 115 being split at its 
upper and lower ends 116 and 117 respec 
tively; the sleeve 115 at opposite sides of 
these splits being provided with ears for re 
ceiving bolts 117 by means of which to draw 
the split sleeve at its upper and lower ends into a clamping engagement with the gauge 
tube device 44 which extends therethrough. 
Integral with the sleeve 115 is the rack 120, comprising teeth arranged vertically along 
the split sleeve 115. A shaft 125 is rotatably 
supported at its opposite ends in the frame 
legs 101 and 102, as shown in Figures 4 and 6 
of the drawings; the shaft 125 having a 
pinion 126 keyed therewithin a meshing rela 
tion with the rack bar 120. A crank 127 is 
rigid on the shaft 125, at the outer side of the 
leg 102, and the crank 127 preferably has a 
collapsible handle 128 thereon by means of 
which to facilitate rotation of the shaft 125 
to the crank 127. 
A substantially cylindrical shaped hous 

ing 140 is provided for enclosing the details 
of the gauging device which are positioned 
externally upon the base plate 35. It includes 
a cylindrical body portion 141 having a top 
wall 142 provided with a reduced hollow 
polygonal cap 144 preferably rigid or inte 
gral therewith, for wrench engaging pur 
poses. The body 141 is screw threaded and 
open at its lower end for screw threading 
at 145 upon the peripherally screw threaded 
base plate 35, as shown in Figures 4, 6 and 
9 of the drawings. The base plate 35 is pro 
vided with an annular flange 146 annularly 
projecting beyond the screw threaded con 
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site the pointer 170. The tank is then filled 

4. 

nection 145, the same being of less thickness 
than the thickness of the plate 35 and pro viding a seat for supporting a 
upon which the lower edge of the housing 
140 may seat in a sealing relation, to prevent 
escape of vapor contents from the compart 
ment within the housing 140 past the con 
nection of the said housing with the base plate 
35, as is perfectly apparent. Some of the 
connections of the details of the gauging de 
vice may be leaking, and hence the sealed 
housing construction 140 has been provided 
to prevent escape of the high volatile con 
tents of the tank car by vaporization. Inas 
much as the pressure in the housing com 
partment is superatmospheric, it is preferred 
that some means be provided to vent the same 
to atmospheric pressure prior to entire re 
moval of the housing 140. To this end I 
prefer to provide right angled shaped ducts. 
150, in the base plate 35, having outlets on 
the top surface thereof and at the screw 
threaded periphery thereof, which are un 
seated in the course of unscrewing of the 
housing or cap 140, and of course will re 
lease the pressure from within the housing 
prior to entire removal thereof from the base 
plate 35, as can readily be understood from 
the arrangement of parts in Figure 9. 

In order to provide a further seal against 
escape of contents of the housing when closed, 
the cap nuts 40 may be ciamped against suit 
able lead washers 160, to prevent leak of pres 
sure past the bolts 38. 
The scale upon the gauge tube 44 is so 

calibrated with respect to the dimensions of 
the tank car that when the open lower end 
of the gauge tube 44 is at the top of the 
tank car where the maximum level of liquid 
is to be placed, such as at the point, 160 
shown in Figure 1, the zero reading of the 
Scale will appear opposite the pointer 70, 
shown in Figures 3 and 6 of the drawings, 
as located on the top plate or portion 103 
of the frame 100. When in this position the 
gauge device indicates that there is no out 
age. The gauge tube 44 is of course raised 
and lowered through the rack and pinion 
arrangement carried by the frame 100, in a 
manner which is obvious from the above 

If the tank car is to be filled, the housing 
140 is of course removed from the base plate, 
and the handle 128 swung downwardly into 
wardly through the stuffing box 42 by turn 
ing the crank 127, which rotates the pinion 
126 and elevates the rack 120, to move the 
gauge rod 44 upwardly. The operation is 
repeated until the zero mark appears oppo 

by applying the line connection with one or 

65 

the other of the eduction valves E or F, and 
,when the level of the liquid reaches the lower 
open end of the gauge tube 44, the liquid will 

asket 147, 

osition, and the gauge tube 44 moved up 
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be forced upwardly through the restricted 
passageway 62, inasmuch as the air space or 
vapor space in the tank car A is under super 
atmospheric pressure; the liquid being forced 
upwardly thru the gauge tube, and inasmuch 
as the needle valve 76 is slightly raised above 
its seat the liquid will be forced into the noz 
zle 77, and visibly appear through the open 
ing 81, and after which the needle valve is 
closed and the gauge tube lowered and the 
housing 140 applied, for the tank car has 
been filled with its volatile liquid content to 
the maximum level. The gauge tube 44 is 
provided of the heavy walled small bore type, 
so that the passageway therethrough is of 
small volumetric capacity, which consequent 
ly diminishes the time lag factor in making 
observations. The bore of the passageway 
62, by way of example only, may range from 
and of an inch in diameter to a quarter of 
an inch. It had been previously found that 
when opening the needle valve 73 to a cer 
tain extent, the pressure within the tank car 
forced the contents of the tank car with too 
great a velocity past the needle valve seat, 
sometimes freezing the opening due to lower 
ing of temperature incident to expansion. 
Therefore, the cap 80 was placed so as to 

76 

sc 

85 

90 

provide a small duct 81, which may range 
from .0135 to .125 inches in diameter, so as 
to prevent this expansion at the needle valve 
seat. 
The vapor pressure on the volatile liquid 

in the car, at normal temperatures of from 
30° to 120° F. is superatmospheric, ranging 
from atmospheric pressure to 200 pounds 
pressure per sq. inch. 

In order to determine the outage in the 
tank car, it is merely necessary to lower the 
gauge tube 44 by its operating means, and 
the needle wave 76 being open, it is apparent 
that when the lower open end of the tube 
44 reaches the liquid level, the liquid willi 

95 

0 

be pressure forced quickly through the Small 
diametered duct or passageway of the gauge 
tube, and inform the observer exteriorly of 
the tank car that the top level of the volatile 
liquid has been reached. The reading on 
the gauge réid scale may then be taken op 
posite the pointer 10, which indicates the 
outage in inches or the like. From this the 
volumetric contents of the tank car can be. 
readily calculated, if the scale is not gradu 
ated to immediately determine the contents. . . 

It is entirely practical to use the improved 
gauge tube in a simpler manner than that 
shown in the drawings, by providing merely 
a sealed connection of the tube with the tank, 
thru which it may be slid into and out of 
the tank without the intervention of rack 
and bar and other mechanical expedients. 
The check valve at the bottom of the gauge 
tube has been provided to increase the safety 
factor, and prevent escape of the volatile 
contents of the car through the gauge tube, 

2 

2. 

3. 



10 

1,837,574 

in event of serious accident to the tank car, 
such as if the superstructure of the improved 
device is torn away by wreckage. This check 
valve may be dispensed with if found de 
sirable. . 

It is apparent from the foregoing that a 
method and improved apparatus have been 
provided for accurately gauging the liquid 
contents of tank cars receiving highly volatile 
liquids, in a manner which is both practical 
and legal. Among other advantages, there 
are four which are important in relation to 

, the shipment of volatile liquids, such as lique 
15 

fied gases, directly obtainable by use of the 
improved gauging apparatus, as follows:- 

1. The improved gauging device enables 
the shipper to load the maximum permissible 
volume of volatile liquid. . 

2. It enables the carrier to definitely de 
20 

25, 

termine if the confinement of volatile liquids 
is safe for shipment. 

3. It provides the sellers and buyers of 
volatile liquids with means for accurately de 
termining the basis for their transaction. 

4. It widens the market for volatile liq 
uids by removing the necessity for use of ex 
pensive track scales and other measuring ac 
cessories. 

30 
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While the drawings portray the present 
invention in a good practical form, it is to be 
understood that the proportions and ma 
terials of the device as set forth are not a 
vital embodiment of the invention; that 
changes may be made from time to time to 
conform with the rulings of those agencies 
controlling common carriers or other reasons; 

- and that various changes in the shape, and 
arrangement of parts may be made to the 
form of invention without departing from the 
spirit of the same or the scope of the claims. 
I claim: 
1. In a tank car gauging device the com 

bination with a tank car, of a hollow tube, 
means mounting the tube for upright slidable 
movement in the tank car for partial inser 
tion thereinto to various degrees, a housing 
externally on the tank car for enclosing the 
exposed portion of the tube, means to seal the 
compartment in the housing against release 
of pressure therefrom, said housing and said 
last mentioned means cooperating in struc 
ture to provide vent ducts which open to re 
lease pressure from within the housing dur 

55 
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removal thereof. 
ing removal of the latter and prior to entire 

2. In a tank car gauging device the com 
bination with a tank car, of a tube slidable 
upon the tank car in a substantially vertical 
line from the upper part of the tank car, a 
normally open check valve in the lower end 
of said tube adapted to close under abnormal 
forces placed thereon, and a manually oper 

-ated valve on the tube externally of the tank 
Ca. 

3. In a gauging device for tank cars the 

S 

combination with a tank car having a com 
partment therein, a guide tube connected 
with the tank carin a stable vertical position 
within the compartment of the tank car, a 
auge tube slidable within said guide tube 
om externally of the tank car and opening 

in said guide tube, the guide tube having 
openings therein to the compartment of the 
tank car to permit entry of the contents of 
the tank car into the guide tube into contact 
with the gauge tube, means providing a pres 
sure sealed sliding connection of the gauge 
tube relatively to the tank car to permit 
movement of the gauge tube into or out of 
the tank car guide tube, a rack on the gauge 
tube externally of the tank car compartment, 
a pinion meshing with the rack, means rotat 
ably supporting the pinion, so that upon rota 
tion of the latter the rack moves longitudi 
nally for elevating and lowering said gauge 
tube, and a valve on the gauge tube for regu 
lating escape of fluids from the tank. 

70 

75 

80 

4. As an article of manufacture a. gauge. 
tube of the class described comprising an 
elongated E. tubular body having apas sageway therethrough, adjustable release 
valve means at the upper portion of the tube 
for controlling the opening of the passage 
way, said tube externally therealong havin 
scale graduations, and a normally open check 
valve at the lower portion of the tube being 
gravity controlled to normally maintain an 
open position when the rod is substantially 
vertically positioned and adapted to close 
when the liquid velocity thru the tube ex 
ceeds a predetermined limit. 

5. As an article of panufacture a gauge tube for registering liquid levels and liquid 
-depths comprising an upright elongated 
thick walled tube having a fine bore passage 
way longitudinally therethrough, the tube 
externally therealong having a scale, a nor 
mally open gravity operated check valve at 
the lower end of the tube, and an adjustable 
needle valve for regulating the opening of 
the passageway at the upper end of the tube. 

6. As an article of manufacture a gauge 
tube for testing liquid levels of pressure liq 
uids within tank cars the combination of an 
elongated upright graduated tube having a 
passageway therethrough, valve means at the 
upper end of the tube for regulating the 
opening of the passageway, the valve means 
having an outlet nozzle, and a device on the 
nozzle having a calibrated opening for pre 
venting too fast expansion of fluids as they 
enter the passageway and pass said valve. 

7. In a gauge tube an elongated upright 
tubular graduated body having a fine bore 
passageway therethrough, a valve including 
a casing at the upper end of the tube and a 
needle adjustable in the casing for regulating 
the opening of the passageway of the tube, 
said valve casing having an outlet, and a de 
vice attachable over the outlet opening of the 
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valve casing having a calibrated opening 
sufficiently small so as to prevent freezing 

0 

5 

of expanding pressure operated fluids pass 
ing through the body at the needle when the latter is open. 

8. A gauge device for determining the 
amount of liquid within receptacles and tank 
cars and the like SES a base carried by the top of said tank car and having a stuffing 
box thereon, a graduated upright tube slid 
able relative to said base in the stuffing box, 
means on the base and the tube for positive 
sliding of the tube with respect to the base, 
and a housing having a releasable sealed cont 
nection with the base for enclosingin a sealed 
relation the last mentioned means and the 
end of the tube associated therewith. 9. A gauge device for determining the amount of liquid within receptacles and tank 
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cars and the like comprising a base carried 
by the top of said tank car and having a stuf 
fing box thereon, a graduated upright tube 
slidable relative to said base in the stuffing 
box, means on the base and the tube for posi 
tive sliding of the tube with respect to the 
base, a housing having a releasable sealed con 
nection with the base for enclosing in a sealed 
relation the last mentioned means and the 
end of the tube associated therewith, and 
means carried by the base for attaching the 
base in a sealed connection with a tank car. 

10. In combination with a tank car having 
a passageway E. the top wall, a base plate, means detachably connecting the base 
plate in a sealed connection with the tank 
car, the base plate having a stuffing box there 
on provided with a passageway aging with 
the passageway of the tank car, a graduated 
tube slidable in the stuffing box through the 
passageway thereof and through the passage 
way of the tank car so as to be extended into 
the tank car, a frame carried by the base, 
a rack, means mounting the rack upon the up 
per portion of the gauge tube for longitudinal 
adjustment thereon, a crank shaft rotatable 
on the frame having a pinion meshing with 
said rack, and a release valve carried by the 
upper portion of the gauge tube for opening 
the latter to the atmosphere. 

11. In combination with a tank car having 
a passageway through the top wall, a base 
plate, means detachably connecting the base 
plate in a sealed connection with the tank 

55 
ear, the base plate having a stuffingbox there 
on provided with a passageway aligning with 
the passageway of the tank car, a graduated 
tube slidable in the stuffing box through the passageway thereof and through the passage 
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way of the tank car so as to be extended into 
the tank car, a frame carried by the base, a rack, means mounting the rack upon the up 
per portion of the gauge tube for longitudi 
nal adjustment thereon, a crankshaft rotat 

65 able on the frame having a pinion meshing 
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upper portion of the gauge tube for opening 
the latter to the atmosphere, and a housing. 
attachable with the base in a sealed connec 
tion to house the stuffing box, frame, rack 
and pinion and upper portion of the gauge 
rod therein in a sealed compartment. 

12. In a tank car gauging device the con 
bination with a tank car, of a tube movable 
in an upright relation upon the tank car in 
a sealed connection therewith so that the tube 
may extend to various degrees into the tank 
car, external valve means for regulating the 
passageway in the tube, and a check valve in the tube normally open by gravity to permit 
tank car fluids to pass through the tube to 
the valve means first mentioned, and adapted 
to operate incident to abnormal pressures to close said passageway. 

13. In a tank car gauging device the com 
bination with a tank car, of a tube movable 
on the tank car for partial insertion there into to various degrees, a housing externally 
on the top of the tank car for enclosing the 
exposed portion of the tube, said housing 
having a compartment with a lower open end 
and otherwise sealed, the tank car having a 
portion in screw threaded engagement with 
the lower open end of the housing, the hous 
ing and said portion having associated port 
means which will permit release of pressures 
from within the housing to the atmosphere 
when the housing is unscrewed on the plate 
to a predetermined degree and prior to en 
tire removal of the housing from said plate. 

14. In combination a tank for receiving a 
high pressure fluid under pressure greater 
than atmospheric, a gauge tube, means slid 
ably mounting the gauge tube upon the tank 
in pressure sealed relation...therein for move 
ment to various degrees into the tank in line 
normal to the level of pressure liquids con 
tained in the tank, the tube being open in 
the tank, an escape valve carried upon the 
tube externally of the tank for regulating 
escape of pressure fluid from within the tank 
to the atmosphere, and calibrated vent means 
for regulating escape of the pressure fluid in 
an expansion preventing relation at the lo 
cation where the escape valve regulates the 
exit of the pressure fluid from the passage way of said tube, to prevent freezing adja 
cent the escape valve when the latter is open 
in said tube. v - 

15. In a tank car gauging device, the com 
bination with a tank car, of a tube movable 
in an upright relation upon the tank car for 
partial insertion thereinto to various de 
grees, said tank car surrounding said tube 
having externally thereon a raised external 
ly screw threaded portion, a housing detach 
ably connected upon said screw threaded 
raised portion and housing the end of the 
tube therein which is external of the tank, gasket means against which the housing 
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ing from the atmosphere, said raised portion 
having ducts opening thereupon within the 
housing compartment and at their opposite 
ends opening on the screw threaded portion 
of the housing at the housing side of said 
gasket means whereby to be opened when the 
housing is partially unscrewed from the 
raised portion to unseal the housing compart 
ment from the gasket means but prior to en 
tire disconnection of the housing from the 
screw threads of said raised portion. 

16. In an outage gauge for tanks the com 
bination of a tank, a graduated tube, means 
slidably mounting the tube on the top of the 
tank in pressure sealed relation therewith, 
the tube being open within the tank and ex 
tending externally of the tank, escape valve 
means on the tube externally of the tank for 
regulating escape of pressure and fluids from 
within the tank, a releasably sealed housing 
on the tank externally thereof capping the 
external end of the tube therein, and a dome. 
upon the tank receiving the said housing 
therein, said dome having closure means 
thereupon of a size suitable for access to and 
removal of the sealed housing. 

17. In gauge apparatus for determining 
the amount of liquid within tank cars and 
the like, the combination of a tank car, a 
stuffing box mounted on the top thereof, a 
hollow slidable gauge tube slidable in an up 
right relation, through said stuffing box so 
that the tube may be inserted to various 
depths in the tank car, said tube being open 
at its lower end in the tank car and being of 
a length so that the same may be substantial 
ly entirely inserted within the tank car with 
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a short upper end projecting above the top 
of the tank car, valve means on the upper 
portion of the tube externally of the tank 
for opening or closing the tube, means car 
ried by the tank externally thereupon to posi 
tively withdraw the tube or lower it into the 
tank car, and a housing carried by the top 
of the tank car for releasably sealing therein. 
the upper portion of the gauge tube and said 

7 
car and containing therein the upper portion 
of the tube and its valve when the tube is low 
ered into the tank car and surrounding and 
sealing therein the stuffing box connection 
whereby to prevent leakage of contents at 
the connection of the stuffing box and the 
tube with the tank car. . . . . 
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last mentioned means, when the latter is sub 
stantially completely lowered into the tank 
car, said housing having a sealed connection 
with the top of the tank car surrounding said 
stuffing box to prevent leakage of tank car 
contents from said housing. 

18. In a gauge device the combination of a 
tank, a stuffing box carried at the top of the 
tank, an upright hollow gauge tube slidable 
in a sealed relation through said stuffing box 
and of a length to permit the same to be slid 
into the tank for substantially its entire 
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length with but a small portion of the tube 
extending externally of the tank, valve means 
on the upper portion of the tube externally 
of the tank for regulating discharge of tank 
contents therethrough, and a dome-like cap. 
of imperforate construction having a remov 
able sealed connection at the top of the tank 
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