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o all whom it may concern.:

Be it known that I, Herwax P. ANpri-
SEN, a citizen of the United States, and a
resident: of Chicago, county of Cook, and
State of Tllinois, have invented certain new
and useful Improvements in Tank-Cars, of
which the following is a specification.

My invention relates gencrally to im-
provements in tank cars, but relates more
particularly to an improved construction

“for heating the contents of tank cars.

Tank cars are used to a large extent for
transporting liquids and semi-liquids such as
refined oils, tars, asphalts, road oils, flux oils
and the like. Such materials are usually
placed in tank cars directly from the refin-
ing processes and while they are sufficiently
hot to flow readily. When such cars reach
their destination, however, the contents have
become congealed and in some instances, as
asphalts, are in a solid state. Hence before
the contents can be unloaded, it is necessary
to heat it and this is usually accomplished
by providing steam coils in the bottom of
the tank car, and, which terminate in an out-
let such that a steam pipe or hose can be
connected thereto. Steam is admitted to
the coils under high pressure, so that a very
high temperature is produced, the object
being to heat the contents of the car as
quickly as possible so that the may be
speedily unloaded. It is difficult to main-
tain heating coils in tank cars, as hereto-
fore constructed, in' proper working condi-
tion, and it is not at all uncommon to find
defective and leaking heating coils in a
large percentage of tank cars when unload-
ing. This condition prevails in the face of
the fact that it is common practice before
the car is loaded -at the refinery, or other
loading point, to inspect them. Workmen
first test the coils with air and thereafter
with high pressure steam. If the system
leaks at any point it is repaired before the
car is loaded. The inspection and repair of
heating systems in tank cars is a slow, la-
borious and expensive operation as hereto-
fore carried on for the workmen must work
ingide of the dirty greasy car under condi-
tions which are not conduecive to speedy, or
accurate work., I¢ is common practice to
withdraw such cars from service to permit
repairs to be made properly. ‘

When such a car, having leaking coils,

car

containing heavy residuums such as asphalts,

pulp oils or road oils, ete., is being unloaded
the steam escaping from the coils forces its
way up through the contents, expanding as
1t rises, and carries with it a quantity of the
car contents. This is forced through the
opening in the dome and flows downwardly
over the car and to the road bed. - This ma-
terial is not only lost to all practical pur-
poses, but it also entails the labor of re-
moval, as well as great loss of time and
money ‘to user of the car contents. This
condition is referred to usually as foam-
ing. The contents of cars with leaky heat-
g systems becomes mixed with the water
of condensation and must be removed be-
fore the contents can be used. This in-
volves considerable expense to user and con-
siderable loss of time and labor. Amnother
disadvantage is that the car cannot be re-
turned promptly to the shipper because of
the difficulty and delays of unloading. Often
times the condition isso bad that the car con-
tents can not be unloaded or used and must
be returned to the shipper. This entails loss
of freight, time, labor and prevents use of
tank car on other service. Furthermore,
most specifications are very rigid as to the
amount of water permitted in the material.
Therefore, leaking coils very often are the
cause of the material being rejected and the
car and contents returned to the shipper
with consequent loss of time and money.
The causes of leaking coils are many. For
instance, when cold material arrives at des-
tination, to heat same to temperature neces-
sary to get it to flow requires the applica-
tion of steam at from 125 to 150 pounds pres-
sure for some materials,
tice to admit full pressure at once. This
results in subjecting part of the coils to
high temperature while others are still cold.
Obviously the highly heated pipes of the coil
expand greatly whereas the pipes that are
still cold have not expanded. This results
in severe stresses being set up in some of
the pipes and especially in the return bends
to which the ends of pipes are connected.
This very often results in rupture or crack-
ing of pipe or return bends and is the prime
cause of breakage and consequent leakage.
This is further aggravated when the contents
congist of solids or semi-solids such as as-
phalts which wrevent the pipes from ex-
panding uniformly. Again, in loading,
after coils have been inspected and found or

It is common prac-
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placed in good condition, rupture may be
caused by discharging hot material from
the stills or otherwise upon the relatively
cold coils or upon certain parts thereof thus
causing unequal expansion with the results
before stated.

One of the objects of my invention is to
make the operation of tank car unloading
more reliable and speedy and to reduce the
expense thereof.

Another object of my invention is to pro-
vide a heating apparatus which shall over-
come the defects found in present means
of heating tank cars.

A further object is to facilitate the in-
spection, repair and maintenance of tank car
heating systems and in particular to re-
duce breakage or rupturing in such systems
and hence to eliminate the annoyance and
expense which such defective condition en-
tails.

I aim also to provide means whereby the
contents of the tank car can be more quickly
and uniformly raised to desired temperature,
as is necessary at times, when other products
are to. be shipped.

Again it is an object of my invention to
provide a construction wherewith difficulties
of washing out or cleaning tank cars are
overcome.

My invention consists generally in the
form; arrangement, construction and co6p-
eration of the parts whereby the above
named objects, together with others that will
appear hereinafter, are attainable; and my
invention will be more readily understood
by reference to the accompanying drawings
which illustrate what I consider, at the pres-
ent time, to be the best embodiment thereot.

In said drawings:

Figure 1 is'a view partly in section and
partly in elevation of a tank car equipped
with apparatus embodying my invention.

Tig. 2 is an enlarged detail view substan-
tially on the line 2—2 of Fig. 1.

IFig. 8 is a detail sectional view on an en-
Iarged scale taken substantially on the line
3—3 of Fig. 1.

fig. 4 is a fragmentary detail view sub-
stantially on the line 4—4 of Fig. 1.

g, 5 is an end view of the car, parts
thercof being broken away better to disclose
the interior construction.

Fig. 6 is a sectional detail of one end of
one of the heating elements.

Fig. 7 is a sectional view substantiallv on
the line 7—7 of Fig. 6.

Fig. 8 is a detail view of one end of the
tank car; and '

Iig. 9 is a detail view showing use of car
withont heating elements therein.

The car tank 2 is usually of cylindrical
form and is closed at the ends by the head-

ers 8 and 4, respectively. The tank 2 is.

supported on the car sills 5 by means of
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cradles 6. At the top the car is provided
with a dome 7, which contains an opening
8 for filling the tank. "Substantially cen-
trally of the car, and under the dome 7, is
an outlet 9 which, in turn, is controlled by
means of a valve 10 which, in turn, is pro-
vided with a long stem or rod 11, so that it
may be conveniently manipulated by reach-
ing into the dome 7.

As stated in the opening of the specifica-
tion, it is necessary to heat the contents of
the car in order that it may flow out through
the unloader outlet 9. It has heretofore
been customary to place a steam coil in the
bottom of the car extending from end to

end thereof and covering a considerable part.

of the bottom of the car. Such apparatus,
as heretofore provided and arranged, has
been far from satisfactory for the reasons
heretofore - stated. My invention contem-
plates an improvement thereof whereby a
reduction in the cost of the equipment and
its installation, and whereby more rapid,
satisfactory, and economical functioning of
the apparatus is attained. '

Instead of distributing the heating coils
throughout a considerable part of the bot-
tom of the car, I prefer to concentrate a nest
of heating elements near the bottom of the
car and centrally thereof. As a matter of
convenience in manufacturing, maintenance
and repair, I also prefer to provide two
groups or nests of such heating elements,
and to provide means at each end for the in-
sertion and removal of such heating ele-
ments. I prefer to so construct them that
they shall operate to heat the entire contents
of the car and in addition to provide par-
ticularly for a hot spot or zone just above
the outlet. As will be better understood
from the detailed description which will fol-
low, by this arrangement I increase enor-
mously the effective heating of the contents
and facilitate in a remarkable manner the
prompt unloading of the car. At the same
time, and what is probably of more impor-
tance, I provide a construction which, to a
remarkable extent, eliminates breakage of
the heating apparatus parts and the result-
ant destruction or loss of much of the con-
tents of the car.

Inasmuch as the group or nest of heating
elements at each end of the car is alike, a
description of one will suffice for the both.
In the present instance, the nest of heating
elements 10" is composed of nine elements,
but this number may be varied as may be
necessary or desired to secure the proper
heating effect. The respective heating ele-
ments, 11, are preferablv grouped so that
the -other series thereof will have their cen-
ters arranged in a circle. Each element, 11,
as here shown, is composed of an outer tube,

117, ahd an inner tube, 12, the inner tubhe-

being smaller in size thus providing an an-
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nular chamber, 13, therebetween. The outer
tubes, 11, are permanently secured at one
end in the wall, 14, of a housing, 15, which
housine is bolted to a flange, 16, that is per-
manently secured to the end of the car. A
gasket, 17, is provided :so. that when the
bolts 18, are tightly. drawn a liquid tight
]omt will be formed.  The outer end of the
housing, 16, is provided with a flange, 19,
and to this 1s secured,. as by means of bolts,
20, a header, 21. 'The header, 21, is provided
with spa aced inner and outer wzﬂls 22 and
23, respectively, thereby forming the cham-
ber, 24. The inner pipes, 12, of the heat-
ing ’elements are secured - in the wa A1, 23, of
the hea ader, 21, and, as is well shown i in Fig.
6, the 0pp0$1te ends terminate short of the
ends of the outer tubes 117. I provide the
outer tube, 11, with a pointed cap, 25, which
is preferably secured to the pipe or tube 17,
as by means of welding. The inner pipe,

, is held in proper bpaced relation to the
outer pipe by means of one or more spi-
ders, 26.

E;te‘xm, preferably under high pressure, is
admitted to the chamber, 24 by means of the
steam supply pipe, 27, Whmh in turn, is pro-
vided with a suitable con trolhno valve 28.
The chamber, 24, serves to distribute steam
to all of the _tubes or pipes, 12, and being
under high pressure, quickly finds its way
to the opposite ends thereof where it issues
against the pointed cap 25. Being under
high pressure, high temperature.is secured
thereby keeping the point, 25, very hot.
This 1s a distinet advantage because the
heating elements in being raised from a cold
state to the temperature required to heat the
contents of the car must expand & consider-
able-length, and, since these coils are often
embedded in an almost solid substance, such
as asphalt or heavy tar, the hot pomu will
readily pierce the material and . permit
proper expansion without 1mpos1ntr “undue
strains upon the structure.

The steam issuing from the end of the
pipe, 12, returns throuwh the annular cham-
ber, 13, and . the water of condensation
and returmng steam - is finally discharged
through the outlet pipe, 29.

By arranging the heating element, 11,in a
central group or nest, I secure a circulation
which is best adapted quickly to bring the
contents of the car to the necessary tempera-
ture. This will probably be best. under-
stood by reference to Wig. 5 where the con-
vection currents are indicated by means of
arrows. Naturally, directly -over the con-
centrated nest of heating elements will. be

found a vertical column of liquid or semi-

lhiquid at a temperature consﬂembly above
that adjacent the wall of the tank.

I thus secure a:thermic head which estab-
lishes and maintains a rapid and vigorous
circulation that raises  the Lemperature of

8

the contents in the quickest time and with
the least expenditure of heat.

Another advantage which I secure by
grouping the heatlno elements as I do, is
that the cleaning of the car is facilitated
since practically “all of the shell of the car
is unobstructed and can be readily gotten
at by workmen. This is an 1mportant
feature because tank cars are used for prod-
ucts of different kinds and require thorough
cleaning at frequent intervals. This is a
slow, laborious and tedious job, as hereto-
fore carried out, since the workmen must
work within the car where air and lighting
conditions are poor.

It should be noted that my heating ele-
ments are individual in form, 7. e¢. they
are not interconnected as is usual in tank
car heating coils.
heating element is free to expand and con-
tract as the specific temperature conditions
in that element demand, and not under the
compulsion of the expansion or contraction
in.an adjacent coil or section ag in tank car
heating coils in general use. This is a
feature of utmost importance for the ex-
pensive and wasteful shipping and unload-
g of tank car products is in a large meas-
ure caused by defective and le'kaor steam
coils for the reasons heretofore stated.

Another advantage inherent in my con-

struction is-that of maintenance and repair.
If it is desired simply to inspect the inner
tubes, 12, the bolts, 20, are loosened, at which
time the header, 22, and all of the pipes, 12,
can be bodily removed by simply pulling
them out longitudinally of the car. If for
any reason, it is desired to inspect the heat-
ing eleme :nts in their entivety, the bolts, 17,
can be removed and the entire nest of heat:
ing elements and the inlet and outlet headers
can be withdrawn. If it should be found
that any of the elements need repair, instead
of sending workmen into the car to repair
them, as is now the customary practice, I
prefer s1mply to insert a mew or repalred
nest of heating elements. The removed
heating elements can then be repaired in a
shop where suitable facilities are provided,
thus eliminating the necessity of repairing
the apparatus by workmen inside of the car
where the conditions are poorly adapted for
efficient workmanship.

With apparatus of this- construction, it
is not necessary to withdraw the car from
service for the purpose of making repairs
because the old heating elements can be re-
moved and a mew nest inserted in a very
limited time.

At times tank cars are used for shipping.

products, the characteristics of which are
such that heating is not necessary, and if
this be the case, the heating elemems can
be removed entirely, if desired and a blank
flange plate 60 bolted to flange 16 (see

For this reason, each’
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Fig. 9). This results in providing greater
capacity in the car, and, what is probably of
more 1mportance, greatly facilitates the
cleaning of the interior of the car as may
be necessary when the car is to be used for
shipping a different product since there
need be no heating coils to be cleaned.

The respective heating elements, 11, are
held in proper spaced relation by being se-
cured in the headers, but, as an additional
spacing means, I prefer to provide a disk or
plate, 80, which is secured to one of the ele-
ments as by means of a set screw. The vari-
ous heating elements pass through openings
properly spaced in the plate, 30. This plate,
30, being secured to one of the outer heating
elements, is removed with the outer heating
elements when they are withdrawn. Thus
the respective heating elements, are held in
proper spaced relation for easy insertion and
a removal from the car. When they are in
the car they are additionally spaced and sup-
ported by means of spaced plates, 31, which
depend from the cross channel members, 32,
of the car. The channel members, 32, in ad-
dition to providing a support for the de-
pending plates, 30, serve to act as splash
plates and brace the car walls.

The pointed ends, 25, of the respective
heating elements serve a purpose in addi-
tion to that already stated and that is in
piloting or guiding the elements into the
respective openings provided therefor in the
depending plates, 381. It is not necessary,
therefore, accurately to guide the nest of
heating elements when they are inserted for
the reason that the points, 25, will readily
find theiv openings. Thus, the heating ele-
ments can be very quickly and easily insert-
ed through the respective spacing plates, 31,

By reference to Figs. 1 and 4, 1t will be
noted that the ends of the heating elements
terminate closely adjacent the outlet 9.
These points, being extremely hot, serve to
liquety very readily the material adjacent the
outlet. They also serve to bring this mate-
rial to a slightly greater temperature than
the material remote from the outlet, and
this facilitates the flow of heavy liquids
through the outlet to such an extent that 1
rarely find it necessary to steam jackelt
the outlet as is frequently. done.

Another advantage of these hot point
pilots is that they quickly heat the material
adjacent the outlet opening, thus enabling
the unloading of the car before the entire
contents are properly heated.

The many advantages of my invention
will be understood by those skilled in this
art without further comment, but inasmuch
as this disclosure will suggest to others va-
rious modifications whereby the substantial
objects of my invention must be attained, I
do not wish to be limited to the specific con-
struction herein shown and described ex-

1,391,663

cept only as may be necessary by limita-
tions in the hereunto appended claims.

I claim :—

1. A device of the class described embody-
ing therein a steam inlet, a steam outletf, a
heating element having communication with
said steam inlet and outlet and being point-
ed at the end opposite from said steam in-
let and- outlet, said heating element being
free to expand and contract longitudinally.

2. A device of the class described embody-
ing therein a relatively long heating ele-
ment, a steam inlet and .a steam outlet ad-
jacent one end thereof, the opposite end of
the heating element being closed and of
pointed form; and means supporting said
heating element and permitting the free
longitudinal expansion and- contraction
thereof. o

3. In a device of the class described, a
steam inlet, a steam outlet, a plurality of
heating elements, all free to expand and con-
tract longitudinally and individually, and
all of said heating elements having com-
munication with said inlet and outlet, and
each of said heating elements being pointed
at one end. :

4. A tank car embodying therein a tank
provided with an opening, a. relatively
closely nested group of heating elements po-
sitioned through said opening and arranged
centrally and longitudinally of the car.

5. A tank car embodying therein a tank
provided with a centrally arranged lading
egress opening, a plurality of heating ele-
ments, a steam inlet and outlet communicat-
ing with said heating elements, said heat-
ing elements being closed at the end oppo-
site said steam inlet and outlet, and said
heating elements ‘being positioned so that
the closed ends terminate adjacent said lad-
ing egress opening. g

6. A tank car embodying therein a tank
having openings in both ends and having
a lading egress opening on its underside, a
nest of heating elements positioned through
each of the respective end openings, extend-
ing longitudinally of the car, and terminat-
ing in closed ends which are positioned ad-
jacent said lading egress opening.

7. The improvements herein.described em-
bodying therein a steam inlet, a steam outlet,
a supply pipe extending away from the
steam inlet and being open at the far end,
a return pipe connected to the steam out-
let, surrounding said supply pipe, and hav-
ing a closed pointed end adjacent the open
end of said supply pipe.

8. A tank car embodying therein a tank
having an opening, a header secured to the
tank and closing said opening, a plurality of
steam supply pipes secured to the header
and extending into said tank, a plurality of
return pipes secured in said header, extend-
ing into said tank, and each return pipe
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surrounding one supply pipe, the ends of

said supply pipes opposite from the header
being open, the ends of said return pipe op-
posite the header being closed and being
of pointed form, and steam inlet and outlet
connections on said header.

9. A heating element for tank cars being
relatively long, steam inlet and outlet con-
nections at one end thereof, and the opposite
end thereof being closed by a pointed wall.

10. A device of the class described em-
bodying therein means for the admission
and discharge of steam, a heating element
having communication with said means and
being pointed at the end opposite from said
steam admission and discharge means, said
heating element being free to expand and
contract longitudinally.

11. A device of the class described em-
bodying therein a relatively long heating
element, means for the admission and dis-
charge of steam adjacent one end thereof,
the opposite end of the heating element
being closed and of pointed form, and means
supporting said heating element and permit-
ting the free longitudinal expansion and
contraction thereof.

12. In a device of the class described,
means for the admission and discharge of
steam, a plurality of heating elements, all
free to expand and contract longitudinally

5

and individually, and all of said heating ele-
ments having communication with said
steam admission and discharge means, and
each of said heating elements being pointed 35
at one end.

13. A tank car embodying therein a tank
provided with a substantially centrally posi-
tioned lading egress opening, a plurality of
heating elements, means for the admission 40
and discharge of steam, communicating
with said heating elements, said heating ele-
ments being closed at the end opposite said-
steam admission and discharge means, and
said heating elements being positioned so 45
that the closed ends terminate adjacent said
lading egress opening.

14. In a tank car, the combination with a
tank, the end wall of which is formed with -
an aperture, inlet and outlet headers de- 50
tachably secured to the end wall of the tank
for separate removal and in a position to
close said aperture, a plurality of inflow
pipes secured to the inlet header and a
plurality of outflow pipes secured to the 55
outlet header, said outflow pipes surround-
ing said inflow pipes and all pipes being
free to expand and contract.

In testimony whereof, I have hereunto set
my hand this 21st day of April, A. D. 1920. 60

HERMAN P. ANDRESEN.



