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UNITED STATES
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PATENT OFFICE

2,024,411
MULTIUNIT TANK CAR
Victor Willoughby, Ridgewood, N. J., assighor to
American Car and Foundry Company, New
York, N. ¥., 2 corporation of New Jersey

Application July 22, 1931, Serial No. 552,373

25 Claims.

This invention relates generally to multiple
unit tank cars and more particularly to a car
adapted to carry a large number of tanks of rela-
tively small diameter and of considerable length

5 such as are customarily used for the transporta-
tion and storage of fluids especially gases such as
helium although it will of course be understood
that the arrangement of parts and principles
employed herein are applicable to tanks of va-

10 rious sizes, shapes and numbers.

One object of the invention is to provide an
improved arrangement for supporting the tanks
s0 that they are effectively held against shifting
and in cne specific aspect of the invention this

15 is accomplished by interlocking the tanks with

. each other and anchoring the interlocked tanks
t6 the car frame.

A further cbject is to provide an arrangement
and construction of parts whereby the tanks

20 may be easily loaded and unloaded without inter-
ference from the interlocking elements or undus
delay being caused by the anchoring means.

A more specific object of the invention is to
provide interlocking tank elements in the form

25 of rings or bands shrunk or otherwise secured to
the tanks preferably at their intermediaté por-
tion although under certain conditions the inter-
locking elements could be placed at any point
or points along the length of the tanks. While

30 bands are specifically shown as completely en-
circling the tanks it will of course be understocd
that the elements may extend only partially
arcund the tanks and thus be in the form of
lugs or projections which could be welded or

35 otherwise secured to the tanks.

Another object is to provide anchoring means
arranged so as not only to facilitate loading and
unloading of the tanks hut also to effectively
distribute the anchoring stresses to the -car

40 frame.

Other objects and advantages will be more
apparent to those skilled in the art from the
following description of the accompanying draw-
ings in which: v -

45 . Tig. 1 is a vertical longitudinal section through
one end of the car and beyond the point of
anchorage., - '

Fig. 2 is a section at the point of anchorage,
taken on line 2—2 of Fig. 3, the right end of

50 view being shown in elevation. - ‘

Fig. 3 is a transverse section taken on the line
3—3 of Fig. 5 and showing the tanks in end
elevation at the right and at the left showing
the tanks and their anchoring bands.

55 Fig. 4 is a transverse section taken on the line

(CL. 105—360)

A—48 of Fig. 2 and showing a modified form of
tank saddles, used adjacent the anchorage point.

Fig. 5 is a horizontal section of one quarter cf
the car, the section being taken above the sec-
ond tier of tanks with a portion of all of the g
tanks omitted to show details of the under-
frame and superstructure.

Fig. 6 is an enlarged elevation of a portion
of one of the vertical brace gussets showing the
rectangular openings therein for the reception 19
of lugs formed on the wedging elements, said
lugs being shown in section taken on the line

8—6 of Fig. T. :
Pig. 7 is a horizontal section taken cn line
7—1 of Fig. 6. 15

Figs. 8 and 9 are vertical transverse sections
taken on line 8—8 and 8—39 of Fig. 6.

In the specific embodiments of the invention,
which are shown herein merely for purposes of
illustration, there is provided a car whose under- 20
frame includes a center sill {, end sills 2 and
usual body bolsters 3 connected by side sills 8.
Crossbearers 5 are provided at suitable ppints,
two of which are shown in Fig. 2 to be relatively
close together near the center of the car for the 25
purpose of supporting anchorage means includ-
ing vertical brace gussets ¢ and 1. These gus-
sets are wide at their base and taper 0 a nar-
rower width at their top near the upper hori-
zontal row of tanks 8.  In the car as shown, 48 30
tanks are provided and to insure suitable an- -
chorage for all of the tanks two brace gussets
such as 6 and T are each disposed to one side of
the center sill.. The inner brace § is secured
between a longitudinal underframe channel 35
member § and a longitudinal bracket {0, this
bracket in turn being riveted to the web of the
adjacent channel of the center sill. Channel 8
and bracket {8 are also secured to the under-
side of the top cover plate it of the cross- 40
bearers. From this construction it is seen that
any stresses set up in the anchorage gusset will
be distributed through the center sill, cross-
pearers and side sills thus avoiding undue locali-
zation of stresses which would result in abnor- 45
mal torsional effects and wear and tear on the
car frame in addition to permitting possible
weaving of the tanks.

The outer brace gusset 7 is held in position
by extending down between and being secured 50
to two channels 12 which are connected to the
upper and lower plates i and {3 of each of the
two central crossbearers. To provide as few
different parts as possible it will be noted that
channels 9 and {2 are the same. A brace {4 55 -
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is inserted in each of the crossbearers and
secured to the top and lower plates thereof.
From the arrangement so far described it is
seen that each brace gusset has a vertical row
of tanks 8 on each side thereof. The tanks are
locked or held against shifting by providing a
band, flange or other suitable projection 15,
Figs. 7-9 on the outside of the tanks near the
center thereof. In the case of a band being used
it is preferable to shrink on the same. The
vertical rows of tanks are disposed with the
bands in vertical alinement while in the trans-
verse rows the bands are staggered so as to over-
lap one another. The outer single vertical row
of tanks A are held solely by wedges engaging
these bands and to be presently described while
similar wedges are alsc used for the inner rows
of tanks, these wedges being carried by the gus-
sets. - :
The bolsters are provided with a plurality of
spaced saddles {1 adapted each to receive one

of the lower tanks as shown clearly in Fig. 3. -

Secured to the crossbearers are saddle members
18 disposed between adjacent tanks and having
oppositely arranged seating surfaces for engag-
ing said adjacent tanks, also as shown in Fig. 3.
Adjacent the side sills 4, half saddles 19 are
provided for the outer tanks while side stakes
20 in the form of channels are secured to the
side sills to support said outer row.

To load the car the lower row of tanks will
be placed first on the underframe saddles with
the bands of the inner pairs of tanks longitu-~
dinally staggered and in overlapping abutting
engagement with each other as previously  de-
scribed. The tanks will then be secured or an-
chored in position by the provision of a wedging
device generally indicated at 21 as shown more
particularly in Figs. 6-9. This device comprises
longitudinal wedge plates 22 riveted to each
other on opposite sides of the brace gussets 6
and T respectively, the lower edges of these plates
being beveled as at 23. A series of square open-
ings 24 specifically four in number as shown in
Fig. 6 are provided in the brace gusset just below
the plates 22 while bolt holes 26 are also pro-
vided in the gusset. A cooperating wedging ele-
ment or block generally indicated at 21 is of
substantially elongated formation having a pair
of lugs 28 and 29 projecting inwardly through a
pair of the openings 24 and engaging the edges
thereof to prevent longitudinal shifting of the

- wedge or anchor block. These blocks are also

55

60

65

70

provided with wedge surfaces cooperating with
the wedge surfaces 23. The cuter face of each
wedge is provided with ears 30 adapted to be dis-
posed on each side of the tank band 15. It will
be noted that there are two of the wedge blocks,
one on each side of the gusset, and these are
held in position by a pair of bolts 31. While the
wedge blocks are identical still the pair of Iugs
28 and 29 on each block will be in staggered re-
lation when the respective blocks are placed or
disposed on opposite sides of the gusset, this
being due to the lugs 28 and 29 being non-
‘Symmetrical with respect to the transverse center
of the blocks. The same is also true of. the
band engaging lugs 30. Due to the circular cross
section of the tanks it is seen that ample space
Is provided, between the adjacent quadrants of
any four tanks, in which the wedging device
may be disposed. The outer lower tank is secured
in position by a similar wedging arrangement,

-except that only one wedge block and plate such

as 22—21 is secured to the side stakes 20 and this

wedge block has no lugs 28 or 29. With the
lowermost transverse row of tanks in position
the next row will then be placed with their bands

in vertical alinement with the bands of the lower
tanks. This row will then be clamped in posi- 5
tion and this procedure continues until all of the
fanks have been placed in position. After each
transverse row of tanks is positioned saddles 32
are placed upon the tanks and tie rods 33 will
extend from each side stake to the other and 10
through suitable openings in the saddies. Also,

if desired, tie rods 34 may be used to connect
certain of ths side stakes while supplemental
saddles 34’ may be used with the tie rods 34
and dispesed between the adjacent quadrants of 15
the tank shells. :

Means are provided at the neck ends of the
tanks as an additional supporting means dand
for the purpose of providing against longitudinal
shifting, said means comprising a bulkhead 35 20
formed with openings into which the necks 26
of the tanks extend as shown in Fig. 1, the
bulkhead being supported by a floor 38 and being
detachably secured in position by bolts 231 con-
nected to the floor and by bolts 28 connected to 25
angles 48 arranged adjacent the ends of the
car and connected to the side sills 4 and to side
plates 41. For connecting the angles 48 to the

side plates, angle brackets 40 are secured to the

side plates as clearly shown in Fig, 1. 30

Disposed in front of the bulkheads 35 is a
suitable framework providing hinged docrs 42
and 43 at one end of the car supported re-
spectively on a vertical angle member 44 and
a channel membexr 45, but at the opposite end 35
of the car however, due to the application of
the usual hand brake (neot shown) , the doors 43
are omitted and the ends permanently closed by
plates riveted to the channels 45 and to a vertical
member, at the transverse center of car, such as 40
8 Z-bar or any other section desired, The space
between the bulkhead 35 and the doors provides
room for any suitable and desirable valve mech-
anism or control equipment for the tanks. _

Ta suitably cover the tanks and yet to permit 43
easy removal thereof by being vertically lifted .
from the car there is provided a roof 43 secured
to one leg of the longitudinal Z-bar side plates
41, the other leg of which is removably secured _
as by bolts 50 to the side stakes 20. The roof 50
&8 obviously serves as a tie member between the
side stakes on opposite sides of the car. TLad-
ders 48 are provided at each end of the car to
Serve as an approach to a suitable running board
3 which is mounted on the top of the roof and
is removable bedily therewith. While it is prefer-
able to have a closed type underframe as shown
in Figs. 3 and 5 wherein the floor 39 entirely
closes the same, still if desired, under certain con-
ditions an open type underframe may be em-
bployed wherein all of the other remaining ele-
ments are the same as shown in Fig, 3.

What is claimed is: :

1. A multiple unit tank car having an under- -
frame provided with a center sill and longitudi- 65
nally spaced crosshearers disposed near the center
thereof, means for supporting a plurality of
tanks on said underframe, and means for an-
choring said tanks including a brace gusset con-
nected to said center sill and crosshearers and /0
extending vertically upward.

2. A multiple unit tank car having a frame, a
plurality of tanks removably supported thereby,
and flanges formed on said tanks near the center

[
t

_thereof whereby said flanges may be staggered i
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relative to each other and brought into overlap-
ping engagement and means engageable with
said ﬂanges for anchoring the tanks to the car
frame.

3. A multlple unit tank car having a frame, a
plurality of tanks removably supported thereby,
and flanges formed on said tanks near the center
thereof whereby said flanges may be staggered
relative to each other and brought into over-
lapping engagement and means for anchoring
the tanks to the car frame including a brace
member carried by said frame and projecting up-
wardly adjacent one of the tanks and means
carried by said brace-member engaging the
flange on said tank which is adjacent to said
brace member.

4. A multiple unit tank car having a frame, a
plurality of ‘tanks removably supported thereby,
and flanges formed on said tanks near the center
thereof whereby said flanges may be staggered
relative to each other and brought into overlap-
ping engagement, and means for anchoring the
tanks to the car frame including brace members
carried by said frame and projecting upwardly
adjacent two of transversely spaced tanks and
means carried by said brace members engaging
the flanges on the tanks adjacent said brace
members.

5. A multiple unit tank car having a frame, a
plurality of tanks removably supported thereby,
and flanges formed on said tanks near the center
thereof whereby said flanges may be staggered
relative to each other and brought into overlap-
ping engagement and means for anchoring the
tanks to the car frame mcludlng a brace mem-
ber carried by said frame and projecting up-
wardly adjacent one of the tanks and wedging
means carried by said brace member engaging

the tank flange on said tank ‘which is adjacent .

said brace member.

6. In a multi-unit tank car, an underframe
including side sills and a center sill, a plurality
of parallel rows of vertically alined tanks sup-
ported by the underframe and arranged on op-
posite sides of the center sill, and spaced
vertical braces secured to the underframe bhe-
tween the side sills and center sill arranged be-
tween adjacent rows of tanks and to which the
tanks are connected.

7.In a multl-umt tank car, an undelflame
provided with a center 5111 s1d° sills, and cross-
bearers, a plurality of rows of tanks supported
by the underframe on opposite sides of the longi-
tudinal center line of the latter, and anchoring
means for said tanks including gussets supported
by the crossbearers on opposite sides of the lon-
gitudinal center line of the underframe and ex-
tending upwardly bstween -adjacent rows of
tanks.

8. In a multi-unit tank car, an underframe
comprising a center sill; side sills and crosshear-
ers, side stakes secured to the side sills and ex-
tending upwardly therefrom, a plurality of
parallel rows of vertically alined tanks supported
by the underframe and confined between said
side stakes, gussets supported by the underframe
and arranged between adjacent rows of tanks,
and ties between said stakes.

9. In a multi-unit tank car, an underframe in-
cluding a center sill, side sills and’crossbearers,
a plurality of tanks supported by the underframe
and arranged in parallel horizontal rows, saddle

. elements on said tanks for supporting upper

tanks in superposed relation whereby the tanks
are arranged in vertically alined rows, side stakes

connected to the side sills, side plates to which

the upper ends of said stakes are connected, and
‘ties extending between and connecting said side
stakes, said ties being arranged between adjacent
horizontal rows of tanks and extending through
the saddle members to position the latter.

10. A multi-unit tank car comprising an un-
derframe provided with a center sill, side sills
and crossbearers, a plurality of rows of vertically
alined tanks arranged on each side of the center
sill in parallel relation and extending longitud-
inally of the underframe, and means for anchor-
ing the tanks against shifting comprising vertical
gussets positioned between adjacent rows of
tanks and secured to the crossbearers, and re-
movable elamping elements connected to said
gussets and engaging the tanks.

11, In & multi-unit tank car, an underframe
provided with a center sill, side sills and cross-
bearers, a plurality of rows of vertically alined
tanks supported by the underirame on opposite
sides of the longitudinal axis of the latter, and
anchoring means for clampingly holding the
tanks against shifting including gussefs extend-
ing longitudinally of the underframe and se-
cured to the crossbearers on opposite sides of
the longitudinal axis of the underframe between
adjacent rows of tanks.

12. In a multi-unit tank car, an underframe,
a plurality of parallel arranged rows of vertically
alined tanks supported by the underframe, means
on the tanks in abutting relation to retain the
tanks against relative horizontal movement,
wedge elements carried by a car part and engag-
ing the tanks to restrain the latter against
vertical movement, side stakes rising upwardly
from the underframe and between which said
tanks are confined, and tie rods connecting op-
posite stakes.

13. In g multi-unit tank car, an underirame,
a. plurality of parallel arranged rows of vertically
alined tanks supported by the underframe and
extending longitudinally thereof, saddles on the
tanks for supporting adjacent tanks in super-

posed relation, side stakes rising upwardly from 4

the underframe and arranged adjacent the outer

«vertical rows of tanks, and tie rods conneciing
said stakes extending through said saddles to re-
tain the latter in position.

14. In a multi-unit tank car, an underframe, a 5

plurality of parallel rows of vertically alined
tanks supported by the underframe,
cured to the underframe and extending upwardly
between adjacent rows of tanks, and clamping
elements removably secured to the gussets and
adapted to engage the tanks o restrain the lat-
ter against vertical movement.

15. In a multi-unit tank car, an underframe,
a plurality of parallel rows of vertically alined
tanks supported by the underframe, gussets se-
cured to the underframe and extending upward-
ly between adjacent rows of tanks, and cooperat-

ing means on said tanks to restrain the latter

against relative horizontal shifting longitudinally
of the underframe.

16. In a multi-unit tank car, an underframe

-

-]

0.

gussets se-,”

60

65

having side sills, a plurality of parallel rows of

vertically alined tanks supported by the under-
frame, side stakes overlapping and connected to

the side sills and between which said rows of 70

tanks are arranged, and an end bulkhead sup-
ported by the underframe and adapted to engage
one end of each of said tanks to restrain the
latter against shifting longitudinally of the un-
derframe.

76
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17. In a multi-unit tank car, an underframe,
side stakes extending upwardly therefrom, side
plates secureéd to the upper end portions of said
stakes, a plurality of rows of vertically alined
tanks supported by the underframe, the tanks
extending longitudinally of the latter and said
rows being arranged in parallel relation, saddles
on the tanks for supporting adjacent upper
tanks, and a bulkhead detachably connected to
the underframe and side plates with which the
end portions of the tanks are engaged to re-
strain the tanks against longitudinal shifting.

18. A multi-unit tank car comprising an open
body having an underframe, side stakes rising
upwardly from the underframe, side plates con-
necting the upper ends of the side stakes, a roof
detachably secured to the side plates, a plurality
of rows of vertically alined lading holding tanks
supported by the underframe and confined be-
tween said side stakes, and means including ele-
ments supported by car body parts and engaging
the tanks for restraining the latter against
shifting.

19. A multi-unit tank car comprising an open
body having an underframe, side stakes rising
upwardly from the underframe, side plates con-
necting the upper ends of the side stakes, a roof
detachably secured to the side plates, a plurality
of rows of vertically alined tanks supported by
the underframe and confined between said side
stakes, and cooperating means on adjacent tanks
for restraining the latter against relative shift-
ing longitudinally of the underframe.

20. A multi-unit tank car comprising an open
body having an underframe, side stakes rising
upwardly from the underframe, side plates con-
necting the upper ends of the side stakes, a
roof detachably secured to the side plates, a plu-
rality of rows of vertically alined tanks supported
by the underframe, adjacent tanks of adjacent
rows being horizontally alined whereby the tanks
are arranged in horizontally and vertically alined
rows, saddles supported by lower tanks for sup-
porting upper tanks, and means interposed be-
tween the horizontal rows of tanks and sup-
ported from the underframe for clamping the
latter to the saddles. .

21. In a multi-unit tank car, an underframe
comprising a center sill and side sills, a plu-
rality of tanks supported by the underframe and
arranged in horizontal parallel rows, the indi-
vidual tanks of said rows extending parallel to
the longitudinal axis of the underframe, and an
open body comprising spaced pairs of side stakes

2,024,411

overlapping and secured to the respective side
sills, rigid members connecting the upper end
portions of adjacently arranged stakes, and tie
members extending transversely of the car be-
tween adjacent rows of tanks and connecting .5
the pairs of stakes.

22. In a multi-unit tank car having an under-
frame, an open body comprising side stakes ris-
ing upwardly from opposite side portions of the
underframe, oppositely arranged side plates con-
necting the upper portions of the stakes, a roof
detachably secured to said side plates, and a plu-
rality of tie members connecting oppositely ar-
ranged side sfakes at different points through-
out their length. :

23. In a multi-unit tank car having an under-
frame, a plurality of rows of vertically alined
tanks supporfed by the underframe, an open
body within which said tanks are confined com-
prising side ‘stakes rising upwardly from the og
underframe, side plates connecting the upper end
portions of the stakes, and a roof extending be-
tween and connected to- the side plates and serv-
ing as a tie member between the side stakes,
saddles supporting the fanks, and ties connect-
ing opposite stakes and with which the saddles
are engaged whereby to be restrained against
shifting.

24 A multi-unit tank car comprising an open
body having an underframe, side stakes rising go
upwardly from the underframe, side plates con-
necting the upper ends of the side stakes, a roof
detachably secured to the side plates, a plurality
of rows of vertically alined tanks supported by
the underframe, adjacent tanks of adjacent rows 35
being horizontally alined whereby the tanks are
arranged in horizontally and vertically alined
rows, spaced vertical braces secured to the un-
derframe between the side sills and center sili
and arranged between adjacent vertical rows of 49
tanks, saddles supported by lower tanks upon

25

“which upper tanks are supported, and means se-

cured to said vertical braces engaging upper
tanks in such a manner as to clampingly hold
lower tanks in the saddles.

25. A multiple unit tank car having a frame, a
plurality of fanks removably supported by the
frame and provided with mutually lapping pro-
Jections arranged substantially in contacting re-
lation, and anchor means interlocked with the gg
projections for restraining the tanks against
relative vertical and horizontal shifting move-
ment, ’

t5

VICTOR WILLOUGHBY.



