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UNITED STATES PATENT OFFICE 
2,538,305 

SUPPORT FOR, TANK HEATHING DEVICES 

Clyde H. Folmsbee, Boomsburg, Pa., assignor to 
American Car and Foundry Company, New 
York, N. Y., a corporation of New Jersey 

Application December 29, 1945, seriai No. 638,324 
(Cl. 248-68) 7 Claims. 

This invention relates to heaters in generali 
and in particular to heating coil arrangements 
and Support in tanks of either mobile or station 
alry type. 

În the applification of heating pipes or coiis to 
mobile tanks, such as railway tank cars, it is 
necessary to properly support and anchor the 
pipes to Withstand vibration during travel. This 
has been accornplished in the past by the use of 
anchoring clips supporting the pipes at various 
points in the tank, with the pipes sliding in the 
anchoring clips. 
Satisfactory for iron or steel construction but be 
comes utterly Worthless in case of non-ferrous 
metal tanks and pipes due to rapid abrasion at 
the points of sliding support witin consequent 
contamination requiring destruction of the iad 
ing. It is an object, therefore, to provide a tank 
heating-device wherein the pipes are ali fixed on 
their Support. 
Another object of the invention is the provision 

of Supporting means for heating pipes so ar 
ranged that the pipes are cradled by and swing 
With the SupportS during expansion. 
A further object of the invention is the pro 

vision of Substantially catenary form supports 
anchored at their ends to the tank shell and sup 
porting the heating pipes for Swinging movement 
during eXpansion. 
A yet further object of the invention is the 3 

provision of a Support for non-ferrous heating 
pipes So arranged as to eliminate abrasion of the 
heating pipe or support. M 

TheSe and other objects of the invention will 
be apparent to persons skilled in the art from a 
Study of the following description and accom 
palinying diraWings, in which 

Fig. 1 is a pian view of the improved heating 
arrangement; 

Fig. 2 is a Sectionali view taken substantially on 
iline 2-2 of Fig. 1; 

Fig. 3 is a Sectional view taken Substantially on 
line 3-3 of Fig. 1, and 

Fig. 4 is a lorigitudinal sectional view disclos 
ing details of the anchorage between the heating 
pipes and the tank shell. 

ÈReferring nowy to the diraWingS in detail it Will 
be seen that the tank is formed of a cylindricai 
shell 2, to the ends of which are welded suitably 
shaped tank heads 4. Entry to the tank for the 
heating pipes is preferably made by means of 
ferrules 6, welded or otherwise attached to the 
tank head and to a reinforcing plate 8, as most 
clearly shown in Fig. 4. In order that external 
çonnection may be made the ferrules are threaded 
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2 
to receive short pipe sections 10, coupling i 2 and 
plug 4. i The plugs í 4 have attached thereto 
chains í 6 anchored on the short pipes i 0 so that 
they Will not be lost during periods when the 
tank is being heated. As clearly shown, the short 
SectionS É of pipe are braced by means of tie 
strap 8 which will also prevent any turning 
of the pipe Sections i 6 and relieve the ferrules 6 
of strain incident to insertion or removal of plugs 
i 4. 
AS clearly ShoWn in FigS. 1, 2 and 3, brackets 

} are Welded or otherwise attached to the in 
terior of the tank Shell adjacent the horizontal 
medial plane of the tank. Any number of these 
brackets may be used distributed throughout the 
length of the tank, but in the present instance 
three on each Side were found to be sufficient. 
Each pair of diametrically opposite brackets 20 
have Welded thereto a flat plate 22 of general 
catenary form and each of these plates is pro 
vided with a pluraliity of holes for the reception 
of tube Sections 24. The tube Sections - 24 are 
Welded directly to the catenary form suspension 
plates 22, as well as indirectly by means of gus 
sets 26, thus it will be seen that the short tube 
sections 24 and gussets 26 will stabilize the cate 
nary form suspension plates against twisting or 
distortion incident to expansion of the heater 
pipeS. 
AS most clearly shown in Fig. 1, the heater . 

pipes H are arranged in What might be consid 
ered opposed N form, with the adjacent ends 30 
anchored by means of welding or otherwise to 
the ferrules 6 and with the opposite or opposed 
ends connected by means of a U shaped pipe 32. 
T?The heater pipes are arranged so as to pass 
through the Short pipe sections 24 to which they 
are welded, thus the pipes can not move relative 
to the catenary form Suspension, but in case a 
weld should break, either between the heater 
pipe and tube 2 or between the tube 24 and the 
catenary form SuSpension plates, Serious abra- , 
Sion of the pipes could not occur due to the ex 
tended bearing area until at least repairs could 
be made. It will be apparent from Figs. 1, 2 and 
3 that the heater pipes are so arranged as to give 
complete drainage of any condensate that might 
form in the pipeS. Since the heater pipes are an 
chored at their ends 30 to the tank shell all ex 
pansion movement will originate from this point. 
In other words, assuming that the pipe would 
expand one inch in the space between braces, then 
considering the braces or supports 22 from left 
to right of Fig. 1, the first brace would have to 
mQWe One inch, the Second brace two inches and 

  



3 
the third brace three inches. Ainy eXpansion, Of 
the free loops in the heater pipes will, of course, 
in no way affect the Suspension braces and eX 
pansion of the tWo outer pipe Sections betWeen 
the middle and left hand brace of Fig. i, or the 
outer pipe sections between the middle and right 
hand brace of Fig. 1 will affect but silighty the 
movemenit of the Suspension plates, Sincte all 
pipe Sections between the plates will expand at 
SubStantially the Same rate. Thus it will de Seen 
that in effect the entire heater pipe arrangement 
is cradled for SWinging movemeillit by the catenary 
form Suspension members 22. Due to the rela 
tively great distance between the Outerinost heat 
er pipe and the anchor brackets 2, nio great 
Strain can be imparted to the Suspension mem 
bers 22. It should also be noted that any ex 
pansion of the tank Shell tending to increase the 
tank diameter will affect but slightly the catenary 
supports 22. 
, While reference has been made to the fact that 
the above described arrangement is ideal for 
non-ferrous tanks and heater pipes, it will be 
obvious that it is also ideal for ferrous tanks and 
heater pipes, Since there are no Sliding connec 
tions and no points at Which abrasion can ap 
pear, nor can there be any Wibratory motion be 
tween parts during travel of the tank car over 
the rails. It will also be obvious that slight modi 
fications may be made in the form and attach 

- ment of the parts, but all Such modifications are 
contemplated as fall within the scope of the foi 
ioWing claims defining my invention: 
What is claimed is: 
l. A pipe Supporting structure for use in a tank 

comprising, pipes subject to expansion and con 
traction under conditions of use disposed in Said 
tank, a Support for Said pipes comprising a. Verti 
cally disposed horizontally flexible catenally forin 
member anchored at its ends to tlhe tank adjacent 
the horizontai media plane of the tank, and 
means immovably Securing Said pipes to Said 

* catenary form Support member intermediate itS 
ends, "Whereby expansion of the pipes will - ca. Se 
filexing of Said catenary form member. N 

2. A pipe supporting structure for use in a tank 
comprising, .pipes Subject to eXpansion and con 
traction under conditions of use disposed in Said 
tank, a Support for Said pipes comprising a verti 
cally diSposed horizOntally, flexibie catenary form 
member anchored Solely at its end portions to the 
tanik adjaceint the horizontal medial plane of the 
tank, i stub tubes fastened to said support and 
adapted to receive Said pipes, and means Secur 
ing Said pipes - riigidly within said stub tubes 
"thereby i preventing - relative movement : between 
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said pipes and support while permitting relative 
º movement between said pipes and tank. 

3. A pipe Supporting Structure for use in a tank, 
a plurality of catenary form members suspended 
at their ends to the tank interior adjacent is the 
horizontal medial plane i through the tank and 
formed with openings remote from their ends, 
Said Suspension members being flexible in a di 
rection parallel to the axes of said openings, 
pipes subject to expansion and contraction under 
conditions of use disposed within the tank and 
extending through said openings, and means an 
choring said pipes to said catenary form suspen 
Sion member, said means including stub tubes 
Welded at Spaced points to Said Suspension mem 
bers and to Said pipes. 

4. A pipe Supporting structure for use in a tank, 
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a plurality of catenary form Support members 
suspended at their ends to the tank interior ad 
jacent the horizontal medial plane through the 
tank and formed With openings remote from their 
ends, saidi Support members“ being freely 
filexible between their ends in a direction par 
allel to the a Xes of Said OpeningS, pipes 
Subject to expansion and contraction under 
conditions of use disposed Within the tank and 
extending through Said openingS, and means an 
choiring Said pipes to Said catenary form Support 
member, Said means including, Stub tubes eX 
tending into said openingS and Welded to Said 
Support members and pipes, and stabilizing 
gussets welded to said stub tubes and Support 
members to resist buckling of the Support mem 
bers during flexing. 

5. - An article of manufacture comprising, a 
fiat plate Shaped to Substantially catenary form 
and provided with a plurality of openings remote 
from its ends, Stub tubes fastened to Said plate 
in alignment With the OpeningS in the plate and 
adapted to receive pipes, which pipes may be sub 
ject to expansion and contraction under condi 
tions of use, said fiat plate being free to flex be 
ötween its ends in a direction parallel to the aXeS 
of Said Stub tubes. 

6. An article of manufacture comprising, a 
fiat plate shaped to Substantially catenary form 
and provided with a plurality of openings remote 
from its endis, stub tubes welded to said plate 
substantially in alignment with the openings in 
the plate, said flat plate being free to flex be 
tween its ends in a direction parallel to the axes 
of said stub tubes i and gusset plates welded to 
said stub tubes and plate to stabilize the latter 
during fieXing of the flat-plate. 

7. A pipe supporting Structure for use in a tank, 
a plurality of flexible catenary form support 
members anchored at their ends to the tank in 
terior adjacent the horizontal medial plane 
through the tank for reiative flexible movement 
with respect thereto, and formed with openingS 
remote from their ends, pipes Subject to expan 
sion and contraction under conditions of use ar 
ranged in opposed N form within the tank and 
extending through the OpeningS in Said catenary 
form support members, means fastening said 
heating pipes to said Support members andº spac 
ing the same therefrom, pipe means "joining the 
remote ends of Said pipes, and means anchoring 
the adjacent ends of said pipes to Said tank, Said 
last named means including "ferrules welded to 
said tank and extending therethrough to give 
access to the interior of the heating pipes. 
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