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LATING FAN ASSEMBLY FOR REFRIGER-

ATOR CARS
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Incerporated, Los Angeles, Calif., a corpora-

~ tion of California
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5 Claims.

1

~ This invention has reference to the structure
and design of refrigerator cars equipped with
forced air circulation; and the general purpose

of the invention is to combine the structure and

design of a movable convertible bulkhead (the
bulkhead which forms one wall of the ice bunker)
with the air circulating fan structure, with the
fan located at the upper edge of the bulkhead,

and to provide suitable driving means for the |

10 fbulkhead in its normal position defining the for-

fan mechanism so located.

For certain purposes it is desirable to Iocate
the air circulating fan at a high level or above
the car floor. Such location removes the fan,

from the locality of debris falling to the floor
either in the ice bunker or in the lading com- !

partment and thus serves to protect the fan
mechanism from injury. The general object of
this invention may also be expressed as the pro-

vision of combined structure and design whereby .

g driven fan may be located at the upper part
of a movable or convertible bulkhead, and car-
ried by the bulkhead so that when the latter is

moved from its normal position where it forms

the forward wall of the ice bunker to a position
against the end wall of the car, the fan struc-

ture is also moved to a position against the end
wall of the car where it does not then obstruct
the ceiling of the lading compartment which is
then extended to include the major portion of
the ice bunker space. In svch an arrangement
it is also one of the purposes of the invenfion
that the fan stru-ture or housing shall form a
structural part of the bhulkhead, capable of tak-
ing the load thrusts to whmh the bulkhead is
stthiected.

These and other nurpoqes of the mventmn
and its corresponding accomplishments, will be

best understood from the following detailed de-

scriptions of a preferred structure and design
in which the invention is illustratively embodied,

and which are shown in the accompanymg"

drawings where: |

Fig. 1 is a tranc;verse sectmnal view taken
substantially as indicated by line I—I on PFig. 2
and illustrating the apvplication of an illustra-
tive form of the invention to a refricerator car:

Fig. 2 is a side view, partiallv in elevation and
partially in section as. indicated by 11ne 2-—2 on
Fig. 1; -

Fig. 3 is a vertical section in the same asnect
as that of Fig. 2, taken as mdmatﬂd by line 3-—-3
on Fig. 1;

Fig. 4 is a detail sectlon taken as 1ndlcated
- by line 4—4 on Fig. 1;

Fig. 5 is a plan section taken as mdmated by !

line —5 on Fig. 2. -
In the drawings the car structme as well as
certain other parts, are shown more or less dia-

grammatically. The ecar structure thus shown
is intended to be typical of any car structure

30
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- of that floor when the bulkhead iz moved.

o0

25

GO

spare for lading purposes.
‘move it to a position against the car end wall:

| Y
suited to the present invention. As here shown
the car floor structure is indicated generally by
the numeral 10, the side walls by numeral i1,
the ceiling and roof structure by numeral l2
and the end wall structure by numeral {2. The

normal lading compartment of the car is shown
as being provided with an elevated lading floor
formed by the lading racks 14 supported above

floor structure {0 in any suitable manner. The

ward wall of the ice bunker is designated gen-

erally by the letter B; and the ice grate is

designated generally by the numeral 15. The

ice grate may be fixed or movable, in either in-

stance ocecupying such a position as shown in

Fig. 3, at the level of lading ficor 14 when the
bulkhead B is moved to the position indicated
at B against the car end wall to make the ice
“bunker space available for lading. As here

shown, the ice grate is supported in that posi-

tion upon a series of laterally spaced support-

ing members {6 which are in the form of beams
which bridge the drip pan {7 and which, at their
forward ends, support the transverse fixed beam
member (8 which forms the locating and sup-
porting member for the lower edge of bulkhead
B when in its normal position.

The bu]khead may be of any suitable desien
and structure, and it may be moved from its
normal-msi‘tion as shown at B to any other posi-
tion in the car where it opens up the ice bunker
It is preferred to

and for purposes of illustration here the bulk-
head and the means for anchoring it in position

and the means for liftine and movineg it may
‘be the same as fully shown and described in the
-avvlication of Herbert J. Wieden, et al.,
No. 68R.510, filed July 22. 1946, now Patent No.

Ser.

2,474 763, dated June 28, 1949.
UtﬂlZlIlg that type of bulkhead stmcture and

‘movement, the lower edge of the bulkhead strue-

ture 'is eguipped with ‘an inverted channel 28
whmh in the normal p051t10n shown at B, fits
over the fixed locating ‘beam I8 to suppert and
position the bulkhead at its lower edge. Beam 8
1s located with its upper sirface at the level of the
lading floor so that it tecomes in effect a part
In
position B, the upver end of the bu'khead is

fixedly located by the projecting ends 2ia of an
upper transverse beam formation 21.

"This beam
formation 21 forms a structural part of the com-
bined bulkhead and fan housing structure, as will
be explained, and the projecting ends 2i1¢ thus
constitute in effect 5 pair of locating lugs pro-
iecting from the side edges of the comhined
strircture. In the position shown at B these pro-
jections 2{¢ are received in locating sockets which

ars formed by a pair of spaced stop members 22
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attached to mounting irons 23 secured to the side
wall of the car directly under the ceiling as is best
shown in Fig. 4. The upper edge of the combined
bulkhead and fan housing structure is normally
spaced a short distance below ceiling [2, allowing
the structure to be lifted to disengage projections
21ag from socket formation 22 and to disengage
bottom channel 20 from the locating and sup-
porting beam 18. When raised to that disen-
gaging level the bulkhead may then be moved
rearwardly to position Bl against the car end
wall, and then dropped down to a position where
its upper projections 21iag engage in sockeis
formed by lugs 22a on mounting members 23, and
where the flanges of its lower channe] 20 engage
in notch formations 30 in the sftructure of ice
erate 15,

The typical arrangement shown in the draw-
ings for lifting and moving the combined bulk-
head and fan housing structure, comprises a cen-
tral longitudinal rail 35 recessed upwardly intc
ceiling structure {2, and a trolley 36 riding that
rail. The rail extends from. the car end wall
longitudinally into the car at least far enough to
accommodate trolley 36 when the bulkhead ig in
the position shown at B in Fig. 3, or it may ex-
tend onwardly as indicated over the normal lad-
ing compartment so that the bulkhead may he
moved forwardly into the lading compartment
as well as rearwardly against the car end wall.
Movement of the bulkhead structure forwardly
into the normal lading compartment, and then
swinging- the bulkhead around on its central sus-
pension to g position where the plane of the
bulkhead strucivure is more ar less longitudinal
of the car, gives access to the ice bunker for ice
removal or cleaning directly from the front, and
also enables the bulkhead structure to be placed,
if desired, flatly against one of the car side walls.
Such arrangements and maovements are includci
in the subject-matter of said Wieden application
and need not be detailed here: except ta remark
that in the present invention the fan strueture
is moved with the bulkhead structure to what-
ever position the bulkhead structure is moved
from its normal position shown at B. In the
lifting and moving mechanism as here shown 2
single cenfral suspension rod 38 is swivelly sus-
pended from trolley 36 and extends down into
the bulkhead and fan structure. At its lowex
end 38a¢ this rod is pivetally connected with an
operating lever 39 which is pivoted at 40 in the
bulkhead structure. The normal position of
lever 39, shown in Fig. 3, is with the lever in an
upper position and substantially compvletel;
housed within the bulkhead structure with its
transverse handle 39q bearing against the outer
face of that structure at opposite sides of the
slot 40 which accommodates the handle move-
ment.
down the bulkhead structure will be raised with
reference to suspensiocn rod 38 and trolley 36.
With the bulkhead raised, it is suspended com-
pletely from trolley 36 and may then be moved
to any desired position and then lowered bv
throwing lever 39 back to the position shown in
Fig. 3. Suitable means may be provided for lock-
ing lever 39 in either its upper or lower position,
but need not be described here,.

The structure and design of a preferred and
illustrative form of fan mechanism, incorporated

with the bulkhead structure, is shown more par-
ticularly in Figs. 1, 3 and 5. As there shown,

the bulkhead structure proper includes an upper
horizontal plate 45 which extends from face to

By throwing the handle forwardly and

4

face of the bulkhead structure and also extends
substantially continuocusly between the opposite

- vertical side edges of the bulkhead structure and
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is integrated therewith, as by welding. As here
shown in simplified form, the bulkhead structure
comprises two opposite facing sheets 41 spaced
apart by suitable internal structure, such as the
horizontal and vertical members 42 and 42¢ which
are fragmentarily illustrated in Fig. 1. This
structure is typically a welded unit of sheet metal
members, and the upper plate 45 is integrated in
that welded unit. A wood facing 43 (shown only
in Figs. 3 and ) is preferably provided on the
face sheet 41 which faces toward the lading
compartment. |

Upper bulkhead plate 45 also forms the bottom
plate of a fan housing which is made up of that
plate, the substantially coextensive beam forma-
tfion 21 which forms the top plate, and a vertical
wall structure intermediate the top and hottom
plates. This vertical wall structure, as is best
shown in Fig. 5 comprises a. series of transverse
vertical walls 46 which are spaced gpart in a di-
rection longitudinal of the fan housing (Gn g
horizontal direction in the plane of the hulk-
head), and of a series of vertical side wall por-
tions 47, arranged in staggered relationship at
opposite sides of the fan housing substantially in
the two planes of the opposite faces of the bulk-
head. These staggered-opposed side wall por-
tions are sQ arranged that, together with the
several transverse walls, they form what may he
deseribed as a zig-zag vertical wall formation
which forms and encloses alternate compart-
ments 48 which, as here shown, are open at the
face of the bulkhead structure which faces the
lading comparfment; and alternate compart-

ments 49 which are open in g direction facing
the ice bunker space.

‘The complete vertical wall
formation may be made up of a single long strip

of sheet metal bent to the desired form, or of a

number of separate pieces welded together. In
any event the whole vertical wall formation is

preferably made substantially integral, and is in-
- tegrated with the upper and lower housing plates

by welding or otherwise. The entire fan housing
structure is thus made to be of ample strength
to withstand all thrust that may be exerted
agamst it by car loads and/or by ice. Those
loads, exerted mainly against the bhulkhead
proper in its face areas below the fanh housing,

are transmitted through the fan housing struc-

ture to the locating lugs 2ia and thus to the car

body.

A single continuous fan shaft 58 extends length-
wise and cenfrally through the fan housing and
carries radial bladed fan units &1 in alternate
compartments of the fan housing. As here shown
and as is preferred, the fans are located in the
compartments 48 which open in a direction fac-
ing the lading compartment of the car, as that
location is one which causes upward circulation
of air through the ice bunker, and downward

circulation of air through the car load. The air

, circulation enters the bottom of the ice bunker

under the level of the ice grate through the
openings below the lower edge of the bulkhead
structure and hetween the several supporting
beams 16, and flows up through the bunker. The
air flows directly into the open sides of the fan
housing compartments 4% and then flows axially
through the openings 46a with which certain or
all of the ftransverse walls 46 are provided.
Thence the air flows axially into fan units 51 and

ig centrifugally thrown outwardly by these fan



5
units and out through the open sides of com-
partments 48 into the lading compartment, re-
gardless of the direction in which the fan units
and fan shait 90 are being rotated. The circu-
- lated air then flows down through the load and
re-enters the ice bunker at the bottom. To pre-
vent ice, salt or debris from entering or being
drawn into compartments 49 and thence into the
fan units, and to prevent contact of the load
with the fan units in compartments 48, the open
sides of those compartments may be protected
by the screens 52, shown in Pigs. 2, 3 and b5, but
omitted from Fig. 1 for clarity of illustration.
The circulation direction can be reversed by
placing fan units 51 in the other set 29 of alter—
nate housing compartments.

Suitable bearings 53 for shaft 59 are located
in some of compartments 49, and one end of
shaft 90 projects beyoné the outermost fan unit
of and/or bearing 53 and carries a member, such
as a belt sheave 55, through which the shaft is
driven. The immediate means by which the shaft
is driven is more or less immaterial to the broader
aspects of the invention, but for practical and
economic reasons a belt drive from the running
gear of the car is preferred and certain features
of the invention pertain to that preferred drive.
Fan shaft 80 might be driven directly from a
power source, such for instance as an electric
motor, mounted on the bulkhead itself, for in-
stance mounted directly on shaft 508 in the lcca~
tion of sheave 85. On the other hand it is pre-
ferred to drive the fan, through a suitable drive
transmigssion, from a driving wheel such as that
shown at. 56, mounted at or near the car floor.
Again that driving wheel 56 might be driven by
a direct source of power such for instance as an
electric motor. And when the car is standing,
wheel 56 is dezigned to be so driven by an electric
motor or other primary power drive applied to
the member 86a which is carried on the outer
end of shaft 66 and available at the exterior face
of the car wall. This is primarily for pre-cooling
operations while the car is standing. But it is

preferred normally to drive the driving wheel 56 45
In a typical

from the running gear of the car.
preferred form, the driving arrangements for the
fan shaft are briefly described as follows.

- A driving shaft @8 is mounted under the car
floor In such position that a traction roller 61 on
one of its ends is engageable with some part of
the running gear of the car, preferably with the
car wheel as shown at 82. The other end of shaft
63 carries a belt sheave 83, and a belt 84 is trained
over that sheave and over a sheave 85 on shaft
66 which carries driving wheel 56. Shaft 66 may
be conveniently mounted in a bearing member 67
which extends through the wall of the car so
that driving wheel 58 is located inside the car
wall and so that sheave 8 may be located either
exteriorly of the car wall or in a recess within
the car wall as here shown. As here illustrated,
sheave 65 Is encased within the wall interior by
& casing which is shown at 89 in Figs. 1 and 2;
and bzlt 84 is accommodated by openings 68 in
the lower part of the wall structure. The de-

tails of these arrangements may vary Wlt’r’l dif -

ferent car structures.

Drrvmg shaft €9, and its traetlon roller 61 and
sheave 3, may be supperted in any suitable man-
ner under the car floor to enable roller 61 to ef-
fectively engage the car wheel. The parts re-
ferred to are here shown merely diagramatically.
Reference may be had to the driving mechanisms
shewn in Patent No. 2,413,158, dated December

2,544,242

680 sheaves 80 and 8!.

_ | 6

24, 1946, for the full particulars of suitable means
fDl suppertmg duvmg shaft 60 under the car
floor.

As will be noted from Figs. 1 and 2, driving

5 shaft 88 is located on a horizontal axis substan-

tially in the medial plane of the bulkhead struc-
ture when it is in the normal position shown at
B in Fig. 2. In that position of the bulkhead
structure a traction wheel 78, mounted in the -
lower part of the bulkhead structure, tractively
engages the periphery of driving wheel 58. To
press whneel ¥0 into good tractive engagement with
wheel 88, and to allow for minor variations in
the dimensions of the various parts, and also to
allow for wear, wheel T8 is mounted on one end
of a shaft Tl which is carried in a bearing tube
12. The end of tube 12 opposite wheel 10 is piv-
oted at T3 to any suitable part of the internal
oulkhead structure, as for instance to one of the
20 upright members £2¢. The axis of pivot 73 is

horizontal so that hearing tube T2 and the axis of

shaft Tf may swing in a vertical plane. A spring

14 tends to force the swinging end of bearing

tube 72 down to press wheel 70 into good trac-

20 tive engagement with driving wheel 56. Any
“suitable stop means may he “used to limit the
downward movement of wheel 78 so that it can-
not drop too far below the exireme lower edge
of the bulkhead structure; preferably so that it
30 cannot drop below the lsvel of the lower edges
of lower channel 28, when the bulkhead is moved
away from the I‘OSIthIl shown at B in Figs. 2 and

3. In the preferred present form and design of

the structure, the bulkhead structure includes a

35 sheet metal end wall 75 which is located in a
vertical plane a short distance inside the ex-

treme outer ends of the opposite face sheets 4/

of the structure. Wall 75 has an opening 75¢

to accommodate bearing tube 12: and the lower
40 edge of that opening may, for instance, form the
stop- to 1limit downward swinging of wheel 78.

At the extreme outer ends of bulkhead face
sheets 41 there is a vertically elongate end wall
'H which is preferably composed of wood and
forms a wooden end facing for the hulkhead
structure coming close to or contacting with the
inside face of the car wall. The opposite end
face of the bulkhead structure may be equipped
with a similar wooden facing strip T7a. The end
wall strip 77, located as shown and described, en-
closes a Vertleally elongate well in the edge por-
tion of the bulkhead structure toaccommodate the

-driving means between traction wheel 78 and fan
shaft 59. Preferably this driving means involves
a belt drive such as illustrated, composed of an
endless belt 78 (shown only in Fig. 2) trained
over a sheave 9 associated with wheel 10, over
sheave 55 on fan shaft o8 and also over twe idler

Sheave 88 is fixedly journaled

on the bulkhead structure and sheave 8! is jour-
naled on a swinging arm 82 pivoted on the bulk-
head structure and urged by spring 83 in a direc-
tion to keep belt 18 taut. Spring §3 of course
85 exerts less force than spring 74.
~ As here illustrated, sheave 79 is directly as-
semeted with traction wheel 78 on shaft 7i which
is here shown as a relatively short shaft. How-
ever that shaft could be extended in length and

70 sheave 79 mounied on its end opposite wheel 18,
~ much as fraction roller 61 and sheave 63 are

mounted at opposite ends of shaft 60. Thus,

shaft 71 could be extended through the bulkhead

from one side edge to the other, with sheave
75 19, belt 78 and fan shaft sheave 55 all located

10

15
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at the edge of the bulkhead which is opposite
the edge at which traction roller 18 is located.

The invention is adaptable to car bodies which
are not equipped with an elevated lading floor
above the car floor proper, and also adaptable to
ways and means of moving the bulkhead struc-
ture other than as have been described. The
first adaptation may readily be visualized by con-
sidering the lading rack 14 to be a part of the
floor structure proper. In that event the air cir-
culation opening which has been described as
being provided under the lower edge of the hulk-
head below the level of the lading floor would
be provided with by spacing the lower edge of the
bulkhead abhove the floor structure proper, or, as
is ordinarily clone, by providing openings through
the lower part of the bulkhead.

It is preferred to provide for bulkhead move-
ment involving the small vertical movements de-
scribed, because that facilitates secure anchoring
with simple and strong devices., The required
vertical movement is relatively small and thus
requires only a small vertical clearance between
the top of the bulkhead structure (upper plate
21) and the ceiling (2. As here shown, that
clearance is designed to be large enough to ac-
commodate a closure for the ice bunker hatch
and also allow the clearance necessary for the
vertical bulkhead movement (see for instance the
Wieden et al. application previously referred to).
With such a hatch closure in place the effective
alr passage area over the top of the bulkhead is
substantially smaller than the effective cross sec-
tional total area of the air passage through the
fan housing. Short circuiting of the air stream
over the bulkhead top is thus minimized. That
short-circuiting, however, can be and usually will
he substantially completely eliminated. Ordinar-
ily the closure for the ice bunker hatch is movably
mounted directly under the car ceiling and is con-
necied to the movable bulkhead to move with it
longitudinally as the bulkhead moves between
pesicions B and Bi, as shown at 185 in Patent
2,474 .563. That hatch closure and its appurte-

nant parts may be arranged to effectively wholly

close the clearance between the car ceiling and
unper bulkhead plate 21. However, as the hatch
closure in itself forms no part of the present
inventicn it is not shown here. ¥or the purpose
of schematically showing a means for closing
the clearance, typifying a closing by any suitable
means, a flexible flap 8% is shown in Figs. 2 and
3 mounted on upper plate 2¢ and contacting or
coming close to the ceiling. To accommodate rod
38 it may have an opening 886, but otherwise it
typifies an imperforate closure extending along
tlie whole length of the top of the bulkhead.
However, movable and convertible bulkheads
have been preposed for simple horizontal trans-
position involving no vertical movements, such
bulkheads being anchored in fixed position or
positions by any suitable locking means which
does not involve vertical bulkhead movement. In
such arrangements the bulkhead may be carried,
for movement, with only the necessary slight non-
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contact clearance at the fioor and ceiling. The °

invention is adaptable to such bulkhead move-
ments, with substantially no change. As de-

scribed in its preferred arrangement, traction
wheel 79 on the bulkhead is moved directly down

onto the driving wheel 56 when the bulkhead is

lowered; and when the bulkhead is raised for

moving the wheel T8 does not drag on the floor
or ice grate. And that is preferred, because,
among other things it allows driving wheel 56

8
to be located wholly below the upper surface of
the floor structure. However, in g bulkhead hav-
ing simple horizontal movement, traction wheel
10 could drag on the floor; or driving wheel b6
could be located to project a short distance above
the floor surface,

We claim;

1. In a car body having a car floor structure,
side walls, roof and an end wall; the improvement
which comprises a movable unitary bulkhead
structure of a width adapted to extend across the
car interior substantially from side wall to side
wall and of a height adapted to extend from
the level of the floor siructure to a level closely
under the car roof, said unitary bulkhead struc-
ture being composed of a lower wall structure
and an upper fan housing structure, the fan hous~
ing structure heing composed of a lower hori-
zontal plate which also forms an infegral part.
of the lower buikhead wall structure, an upper
horizontal plate spaced above the lower plate,
and a vertical wall structure between the lower
and upper plates and integrated with each plate,
said vertical wall structure including parts form-
ing face wall porivions arranged in staggered
interrelation and interconnecting cross-wall por-
tions, the vertical waill structure enclosing alter-
nate housing compartments having open sides at
opposite faces of the bulkhead structure, certain
of the cross walls having openings, a fan shaft
extending through the openings lengthwise of
the fan nousing, and fan units on said shaft in
housing compartments which are open at one
face of the structure, and means for holding the
bulkhead in at least one predetermined position
across the car interior, said means including an
anchoring member at the lower edge of the struc-
vure and also end extensions of the upper fan
housing plate beyond the side edges of the bulk-
head structure, and cooperating anchoring mem-
kers incorporated with the car body.

Z. In g car body having a car floor structure,
side walls, roof and an end wall; the improve-
ment which comprises a movable unitary bulk-
head structure of a width adapted to extend
across the car inferior substantially from side
wall to side wall and of a height adapted to ex-
tend from the level of the flocor structure to a
level closely under the car roof, said unitary bulk-
head structure being composed of a2 lower wall
structure and an upper fan hcusing structure
having openings at opposite faces of the bulkhead
structure, an air impelling fan in the fan housing
structure, means for anchoring the bhulkhead
structure in at least one predetermined position
across the car interior, and fan driving means
including a downwardly pressing power trans-~
mifting traction wheel mounted in the lower part
of the bulkhead structure, and an initially driven
power transmitting traction wheel mounted on
the car body in a position to be tractively engaged
by the first mentioned wheel when the bulkhead
seructure is in its said anchored position.

3. The improvement as defined in claim 2, and
in which the initially driven traction wheel is
lqca,ted substantially wholly below the upper sur-
Tace of the car floor structure,

4. The improvement defined in ciaim 2 and in
which the bulkhead structure has an enclosed
vervical well, and power transmitting means lo-
cated in said well and operatively connecting the
first mentioned traction wheel with the air im-
pelling fan.

9. In a_car body having a car floor structure.
side walls, roof and an end wall; the improvement
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which comprises a movable unitary bulkhead

structure of a width adapted to extend across the
car interior substantially from side wall to side

wall and of a height adapted to extend from the
level of the floor structure to a level closely under

the car roof, said unitary bulkhead structure be-

- Ing composed of a lower wall structure and an

upper fan housing structure having openings at
opposite faces of the bulkhead structure, an air
impelling fan in the fan housing structure, means
on the bulkhead structure and on the car body
adapted to interengage on bulkhead lowering to
anchor the bulkhead in at least one predeter-
mined position across the car interior, and fan,
driving means including a power transmitting
traction wheel mounted in the lower part of the
bulkhead structure, and an initially driven power
transmitting traction wheel mounted on thecar
body in a position substantially flush with the

10
level of the floor structure and adaptec to be
tractively engaged by the first mentioned wheel
when the bulkhead structure is lowered into its
said anchored position.

WILLIAM E. VAN DORN.
PAUL K., BEEMER.
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