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“stor ed at the ends of the car,
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To all whom it may concern:

Be it known that I, Levt H. Lister, a
citizen of the [Jmted States, rvesiding at
Bay St. Louis, in the county of Hancock
and State of Mississippi, have invented cer-
tain new and useful Improvements in Re-
frigerating-Cars, of svhich the following is
a spemﬁmtlon

The present invention has particular ref-
erence to a vefrigerating system adapted for
the use of cold storage cars, although the

,system is applicable to cold storage ware-

honses or other structures adapted for the
storage of perishable goods.

In the icing of refrigerator cars, it is the
usual practice to store the ice at each end
of the car, and thereafter renew the ice from
time to time during transit, but this method
has been found detectlve. in that the goods,

~as, Tor instance, fruit, stored in the center

of the car will irequently spoil, in large
measure, by reason of the mequahtles n

temperature throughout the car, due to the

niethod of storing the ice. Wheré the ice is
the cold air
will be radiated toward the. Leniel of the
ear, not in horizontal lines but in down-
\Vald.]y curving lines, by reason of the
natural tendency of the heavier cold air to
fall toward the floor of the car; with -the
result that a V-shaped or wedge-shaped sec-
tion of fruit or other penshable goods,

stored in the center of the cav, will be least
affected by the cold air, so that the spoiling
of the load usually takes place in the center
of the ear, and particularly near the top.
By ntnmmom, such a method of refrigera-
tion is wasteful of ice, for the reason that it
necessitates a lateral radiation, so that the
lowermost blocks of ice will radiate for but
a very short distance latevally iuto the in-
101101 of the car.

The object of the present invention is to
overcome the difficulties above noted, by so
avranging the car that theice will be stored
in the top of the car from end to end, and
not at the ends of the car, whereby the cold

air radiated from the ice will fall divectly
and evenly onto the load stored beneath the
ice. ‘

The invention, furthermore, relates to the
means plO\'lded for loadm«r tie -ice into
position within the ice clmmbers, to the
means for draining the ice chambers to pre-

; vent leakage into the storage chamber, with-

out impeding the flow of cold aif thereto;

placement, due to the jarring or jerking of
the car; and to the invention as a whole and
the individual parts theveof.

Further cbjects W111 appear from a de-
tatled description of the invention, which
consists in the features of construction and
combination of parts hereinafter deqcrlbed
and claimed.

In the. dmwmgs Figure 1 is a seetlonal
plan view of the ice chamber of a refriger-
ator car; Fig. 2 a sectional elevation of the
entire car; Flo 3 a cross sectional elevation
of the same, alren through the center of the
car; Fig. 4 a detail of one of the hangers for

ber; Fig. 5 a detail, showing the drainage
conduit at one end of the car; and Fig. 6 a
detail of the coarse grating ﬂdapted 1o be
used as a support for the ice. :

The invention, as shown in the present em-
bodiment, is applied to a leimgcrator car
having a shghtly peaked outer roof 7, below
which are flat inner and outer celhnors 8 snd
9, respectively, leaving inner and outu air
chambers 10 and 11, respectwely, which are

ice to be stored in the upper part of the car.
The car 1s further provided with outer and
inner double side walls 12 and 13, 1espeu
tively, and outer and inner double end walls
14 and 15, respectively.

The general construction of the car, as re-

gards the arrangement of the walls and the
hnmo therefor, follows the standard prac-
tice In the construction of refrigerator cars
or similar cold storage struutmeQ " The ice
is stored in the upper part of the car in an
overhead ice chamber 16 of full width be-*
tween the inner side walle. The overhead .
ice chamber extends at one end up t¢ the end
wall of the car, and at the other end termi-
nates short of the end of the car, to provide
an end ice chamber 17, a]thou(rh obviously,
the ice chamber may be Ldforded at the op-
posite end of the car, or both end ice cham-
bers may be omitted and thé overhead - ice
. chamber alone provided. The remaining car
. space is in the form of a storage’ ‘chamber 18-
having the usual side-doors 19. The floor of .
the overhead ice chamber is supported from
the ceilings by means of a pair of hangers
20, in the form shown in Fig. 4, each of
Whl(.‘,h hangers comprises a short. cénter

supportmw the floor rails of the ice ch‘xm—_

to the means for holding the ice'against dis. -
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bracket 21 and a leng end bracket 22, and a
connecting rail 23 provided, on each side,
with a grooved flange 24. The brackets ave
bolted or otherwise secured to the ceiling of
the overhead ice chamber, and the center
brackets, being shorter than the end brackets,
serve to afford a slight incline in each di-
rection from the center toward the ends of
the car.

Each of the grooved flanges 24 cobperates
with a flanged bar 25 secured to the adjacent
* inner side wall of the car and extending par-
allel with the grooved flange on the hanger;
and the flanged hangers and plates, codper-
ating together, serve to aiford a mounting
for a plurality of cross bars 26 provided
with downturned ends 27, which fit into the
grooves. The bars afford a framework upon
which is laid a plurality of longitudinally
extending rails 28, which have a slope or in-
cline from the center toward the ends of the
car, which rails provide an open floor for
supporting the cakes of ice, which are load-
ed o the overhead ice chamber through a
pair of chutes 29 located near the center of
the car, and closed by means of an outer
door 80 and an inner door 31, furnishing a
‘dead air chamber between the doors. The
arrangement is+one which permits the cakes
of ice to be loaded in at the center and to
slide by gravity or otherwise toward the
ends along the supporting rails. In place of
the supporting rails, open frames 32, pro-
vided with a heavy mesh 83, may be Iaid in

~ 85~ position to afford an open flooring for the
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" ing inner and outer

ice chamber, although the rails will ordi-
narily be found superior, espscially in car
construction.

The cross bars 26 further furnish a mount-
ing for a plurality of inveried npper troughs
34 which cobperate with a plurality of lower
troughs 85 arranged to break joints with the
upper troughs, which lower troughs are car-
ried by a plurality of swinging cross bars 36
hinged, at their outer ends, to vertical slide
bars 37 adapted to be vertically adjusted by

“means of a hand lever 38, or other suitable
devices, on top of the car, for regulating the
distance between the upper and lower
treughs, in order to thereby regulate the cir-
culation of cold air through the interstices
between the troughs. The inner ends of the
bars 86 are supported, on each side of the
connecting rails 23, by means of pins 89
which are entered into vertical sliding bars
870 similar to the vertical bars 37. The lower
troughs are all adapted to discharge at their

“ends. into header troughs 41 and 42, at the
enids of the storage chamber, which header
troughs are preferably furnished by provid-

{inings 43 and 44, re-

v sEectivel , leaving a discharge space between
the two gnings. ) v

In order to prevent leakage, the inmer

lining-44 is provided, at its upper end, with
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a transversely extending hip 45 which un-
derlies the ends of the longitudinally ex-
tending troughs, as shown in Fig. 2.
viously, other means might be provided for
draining off the drippings carried down
through the troughs. In order to hold
cakes of ice against 'displacement dwring
transit, a plurality of transversely extending
spacing frames 46 are provided, each in the
form of a rod having thereon a plurality of
teeth 47, which rod, at its ends, is ofsct to
afford a crank section. 48 terminating in a
hand lever 49,—a ratchet wheel 50 and
spring dogs 51, or other similar deviees, be-
ing provided to hold the lever and spacing
bracket in adjusted position. :
In use, the inner and outer icing doors
will be opened, and the ecakes of ice de-
posited through the roof in the center of the
car. It will be noticed that the rails are
substantially flat for a short distance in
the center, so that the cakes of ice, when
first deposited, will remain stationary until
directed -in either direction toward the ends
of the icing chamber. As soon as s cake
of ice is moved from the center position, it
will slide down toward the end of the ice
chamber under the spacing frames, which,
during the loadin~ operation, will be swung
to the position shown in dotted lines in Wig.
3, which allows the cakes of ice to pass un-
der. the frames. As the ends of the ice
chamber are filled, the spacing frames can
be successively lowered, so that the calkes of

L1
e

ice will be held in substantially the positions

in which they are initially deposited, anil
this is important in order to prevent tle
cakes of ice, after they have partially melt-
ed, from packing solely in the ends of the
ice chamber and leaving the center of the
chamber empty. Furthermore, the spacing
frames are important in preventing undue
movement of the ice cakes when subjected
to the jarring and jerking of the train,
which might result in damage if such move-
ments were unimpeded.

-In the shipping of perishable produce,
such as berries, it is desirable that the car
should be cooled rapidly and maintained at
this temperature throughout transit. In
order to initially cool the car, the lower
series of troughs may be lowered by move-
ments of the'levers 38, which lowering will
enlarge the openings between the upper and
lower -series of troughs and afford little or
no impediment to the descent of the cold
air from the overhead ice chamber. At the
same time the arrangement of troughs is
one which prevents drippings from the ice
from coming in contact with the cargo.
After the car has been initially cooled. the
lower series of troughs can be elevated to
bring them into close proximity t¢ or into

gctual contact with the inverted upper
series of troughs, so that the flow iv
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from the overhead ice chamber will be de-
ereased, thereby maintaining a low tem-
perature withont unduly melting and wast-
mg the ice. )
When it is desired to clean the troughs.
this can be readily accomplished by swing-
ing down the lower series on their hinges
into parabelism witl the sides of the car,
which affords easy access to both the apper

and lower series of troughs.

The invention is one which serves to
equalize the temperature throughout the
car, znd at the same time secure a maximun:
eooking action from the ice, by depositing
the ice everhead and im position to perinit
the cold air to pass directly downward to
the storage chamber. Turthermore, the ar-
rangement is one which simplifies and ex-
pedites the icing operation. which is very
mnpertant, especially on long journeys
where it is necessary to rve-ice one or more
times before the completion of the trip.

Although the invention is intended pri-
nuarily for application to vefrigerator cars,

it will be understoed that it is not Hmnited

~te such application, and that in the claims,
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“sloping downwardly from the center toward
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where the ferm “ear” is emploved, it is the
mtention, uuless otherwise restricted, to
wa car or any other cold storage strue-

desire to se-

1w refrigerator ear, an lce supporling

P
THIC
fe

. foim an overhead ice chamber, said floor

the end of the car and supperted by u plu-
rajily of transversely extending bars suit-

i
ably secured to the car body. a door open-

g mbo the ice chamber above and in sub-

stantial alinement with the most elevated
portion oft the sloping floor, u. serics of in-

verted upper troughs below the ice chamber,

independent lower {rouchs
1 e}

below the upper tronghs and breaking joints,
substantially as described.
2. & refrigerating car, an Lee-supporiing

foor located near the top of the ear <o as to
form an overhead iee chamber, said floor
staping downwardly from the center toward
the-ends of the car and supported by a plo-
vality of tvansversely extending bars seenved

e the side walls of the car body, a door

epening into the ice chamber above and in
spbstantial alinement with the most. ele-

vated portion of the sloping fioor, a series
od vested upper troughs below the ice
chambers, and a series of independent lower

“troughs below the upper troughs and break-
Ing ‘omts therewith, the lower series of

troughs being vertically adjustable toward
and from the series of upper troughs, sub-
stantially as described.

3. A refrigerating car, an ice-supporting
ficor located near the top of the car so o5 to

Ve

ocated near the top of the eav so as

3

forin an overhead ice chamber, said floor
sloping downwardly from the center, toward
the ends of the ear and supported by a plu-
rality of transversely extending bars secured
to the side walls of the ear body, a door
opening ‘into the lee chamber above and
in substantial alinement with the most ele-
vated portion of the sloping floor, a series of
inverted upper troughs below the ice cham-
ber, a series of independent Jower troughs
helow the upper troughs and breaking
joints therewith, and a transversely extend-
ing header trough  into which the lower
troughs discharge, substantially as described.

4. A refrigerating car, an lee-supporting
floor Jocated near the top of the car so as to
formy an overhead ice chamber, said floor
sloping dowawardly from the center toward
the ends of the car and supported by a
plurality of transversely extending bars se-
cured te the side walls of the car body, a

~door bpening into the ice chamber above and

in substantial alinement with the most ele-
vated portion of the sloping floor, a series
of inverted upper troughs below the ice

chambers, a series of independent lower

troughs below the upper troughs and break-
ing joints therewith, the lower series of
troughs being vertically adjnstable toward
and from the series of upper troughs, and a
transversely extending header trough into
which the lc troughs.discharge, sabstan-
tially as described,

5. In a vefrigerator car, an ice supporting
floor loeated near the top of the car o as to
torm an overhead ice chamber, said floor
sloping downwardly from the center toward
the euds of the car and supported by a
plurality of transversely extending hars se-
cured to the side walls of the car body, a
center lcing door in the roof of the ice chan-
ber above the most elevated portion of the
floor, and means located above the ice sup-
porting floor for preventing movement of
he ice along said 1ee supporting floor, sub-
stantially as describag '

war
Ve

6. Ina vefrigerator car, an ice supporting’

floor loeated neay the top of the car so as to
form an overhead ice chaptber, said floor
sloping dewnwardly fiom: the center toward
the ends of the car and supported by a plu-
vality of transversely extending bars secured
to the side walls of the ear body, a ceuter
icing door in the roof of the ide chamber
above the most elevated portion of the floor,
a sevies of inverted troughs below the ice
chamber. n series of independent lower
troughs below the upper troughs, and break-
g joints therewith, and means located
above the ice supporting floor for prevent-

W1

ing movement of the ice along said ice sup-

porting fioor, substantially as described.
7. In a refrigerator car, an ice supporting
foor located neay the top of the ear so as to

form an overhead ice chamber, said ficor -

70
75

80

90
98
100
105

iio

120

o]
it

ol
1753
2



* the ends of the car and supported:by a plu-

ot

10

15

20

30

40

[

50

55

€r

abov

-above the wost elevated portion of the floor,

‘transversely extending head or trough into

rality of cross bars having their inner ends
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sloping downwardly from the center toward

rality of transversely extending bars secured
to the side walls of.the car body, a center
ieing deor in the roof of the ice chamber |
the most elevated portion of the floor,
a series of inverted troughs below the ice
chamber, a series of independent lower
troughs below the upper troughs, and break-
ing joints therewith, the lower series of
troughs being vertically adjustable toward
and from the upper series of troughs, and
means located above the ice supporting foor
for preventing movement of the ice along
sald ice supporiing floor, substantially as
described. , :

8. In a refrigerator car, an ice supporting
floor located near the top of the carso as to
form an overhead lce chamber, said floor
sloping downwardly from the center toward
the ends of the car and supported by a plu-
rality of transversely extending bars secured
to the side walls of the car body, a center
icing door in the rocf of the ice chamber

a seriéd of inverted upper troughs below the
ice chamber, a series of independent lower
troughs below the upper troughs, and break-
ing joints therewith, a transversely extend-
ing innér trough into which the lower
troughs discharge, and means located above
the 1ce supporting floor for preventing
movement of the ice along said ice sapport-
ing floor, substantially as described.

9. In a refrigerator car, an ice supporting
floor located near the top of the car so as to
form an overhead ice chamber, said floor
sloping downwardly from the center toward
the ends of the car and supported by a plu-
rality of transversely extending bars secured
to the side walls of the car body, a center
icing door in the roof of the ice chamber
above the most elevated portion of the floor,
a series of inverted upper troughs below the
ice chamber, a series of independent lower
troughs below the upper troughs, and break-
ing joints therewith, the lower series of
troughs being vertically adjustable toward
and from the upper series of troughs, a

which the lower troughs discharge, and
mesns*located above the ice supporting floor
for preventing miovement of the lce along
said ice supporting floor; substantially as
described. -

16. In a refrigerating car, a pair of center
hangers extending longitudinally of the car
and suspended from the roof thereof, a plu-

supported by the hangers and their outer |
ends supported from- the side walls of the !
car, a plurality of longitudinally extending i

¢

977,412

rails laid upon the bars and sloping down-
wardly from the center toward the ends of
the car, and an icing door in the car near

i the most elevated portion of the rails, sub-

stantially as described.

11. Tn a refrigerating car, a pair of center
hangers extending longitudinally of the car
and suspended from the roof thereof, a plu-
rality of cross bars having their inner ends
supported by the hangers and their outfer
ends supported from the side walls of the
car, a plarality of longitudinally extending
rails laid upon the bars and sloping down-
wardly from the center toward the ends of
the car, an icing door in the car near the
most elevated portion of the rails, a series
of inverted upper troughs supported below
the cross bars, and a series of lower troughs
located below and breaking joints with the
upper troughs, substantially as described.

12. In a refrigerating car, a pair of center
hangers extending longitudinally of the car
and suspended from the roof thereof, a plu-

rality of cross bars having their inner ends’

supported by the hangers and their outer
ends supported from the side walls of the
car, a plurality of longitudinally extending
rails 1aid upon the bars and sloping down-
wardly from the center toward the ends of
the car, an icing door in the-.car near the
most elevated portion of the rails, a series
of inverted upper troughs supported below

| the cross bars, and a series of lower troughs

located below and breaking-joints with the
upper treughs, the lower series of troughs
being vertically adjustable toward and from
the serles of upper troughs, substantially as
described. ' :
13. In a refrigerating car, a pair of center
hangers extending longitudinally of the car
and suspended from the roof thereof, a plu-
rality of cross bars having their inner ends
supported by the hangers and their outer
ends supported from the side walls of the
car, a plurality of longitudinally extending
rails laid wpon the bars and sloping down-
wardly from the center toward the ends of
the car, an icing- door in the car near the
most elevated portions of the rails, a series
of inverted upper troughs supported below
the cross bars, a series. of lower troughs lo-
cated below and breaking joints with the

upper troughs, the lower series of troughs

being vertically adjustable toward and from
the series of upper troughs, and transversely
extending header troughs at each end of the
car into which the lower troughs discharge,
substantially as described. -
N LEVI H. LISTER.’
Witnesses:
G. H. Rsgvas,

L. B. Jovos,
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