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| 3,180,493 |
- RAILWAY REFRIGERATOR CAR |
-Henry D. Breen, Chicago, I11., assisner to Unarco Indss-
tries Xnc., Chicage, Hil,, a corporzation of Ilincis
Fiied Oct. 31, 1560, Ser. No. 66,185
4 Claims. (Cl. 165—30)

~This invention relates to railway refrigerator cars and
more particularly to means for regulating the tempera-
ture and circulation of air in a conventional ice bunker
car. |

In shipping many types of perishable commodities in
ice bunker cars it becomes a serious problem to prevent
overcooling while still maintaining adequate cooling when
required. For example, in shipping various types of fresh
fruits and vegetables east from the west coast, maxi-
mum cooling is required at the beginning of the trip
and possibly toward the latter part thereof, but relatively
low temperatures may be encountered through the moun-
tain areas, requiring little if any cooling.

In conventional ice bunker cars without forced circula-
tion the lading in the lower part of the car may be OVer-
cooled and damaged even while the lading in the upper
part of the car is inadequately cooled. To overcome
this problem, forced air circulating fans have commonly

- been provided in the cars operating counter to the nor-

mal gravity circulation to maintain even temperatures

taroughout the cars. Even with such fans overcooling

may occur and it becomes highly desirable to shut off or
minimize circulation of air through the bunker compart-
ment of the car to minimize cooling while still maintaining
circulation of air through the lading compartment to pre-
vent stratification. | |

It 18 one of the objects of the present invention to
provice a railway refrigerator car in which circulation of
air through the bunker compartment is minimized or
shut off when the temperature in the lading compart-
ment reaches a predetermined minimum value while still
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maintaining sufficient circulation through the lading to -

prevent stratification. .
Another object is to provide a railway refrigerator car
in which control of the air circulation is effected by
controiling the speed of certain of the fans with no moving
valves or dampers, or similar parts. |
According to a feature of the invention, one or more
fans which circulate air through the bunker compari-

ment are variably speed controlled to go from maximum

speed for maximum cooling to a minimum speed at which
they create a head just sufficient to balance the gravity

head on the air in the bunker compartment thereby to
stop or minimize circulation of air through the bunker.
At the same time, one or more additional fans are pro-
vided to maintain air circulation through the lading com-
- partment and through a bypass around the bunker com-

partment which is preferably formed by a duct in the
bulkhead. | |

The above and other objects and features of the iﬁ-

vention will be more readily apparent from the following -

description when read in connection with the accompany-

ing drawing, in which:

FIGURE 1 is a side elevation of a raillway refrigerator
car embodying the invention with parts in section :

FIGURE 2 is a partial section on the line 2—2 of
FIGURE 1; and

FIGURE 3 is a wiring diagram of the controls.

The invention is shown as applied to a conventional
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ice bunker refrigerated car defined by a floor 10, a roof
structure 11 and side walls 12. The car carries the
usual lading rack 13 in its lading compartment which is
normally formed of spaced slats and which is supported
above the floor of the car to carry the lading. By this
means, air may circulate through the lading and through
the rack and in the space beneath the rack to maintain
adequate air circulation in the lading compariment of
the car.

The lading compartment is separated from an ice
bunker compartment, indicated generally at 14, at one or
both ends of the car by one or more bulkheads 15. Fach
bulkhead is a hollow structure having a facing 16 to
engage the lading in the car and a bunker wall spaced
from the facing. As shown, each bulkhead terminates at
its lower end at approximately the level of the lading
rack 13 to leave an air circulating space between its
lower edge and the floor of the car and terminates at its
upper edge, as indicated at 17, at a level spaced well
beneath the roof of the car. |

In order to circulate air through the bunker and lading
compariments a plurality of fans are provided, as shown in
FIGURE 2. As illustrated, there are five fans although
a greater or lesser number could be employed according
to the requirements of the car. The four outer fans,
designated 18, are mounted between the top of the bulk-
head and the roof of the car and open at their back
ends through screens 19 into the upper part of the
bunker compartment. The forward faces of the fans

open tarough a screen 21 into a shroud 22 which opens
near the roof of the car to discharge air into the car.
When these fans are operating at their normal cooling

speed, they will draw air downward through the lading
beneath the floor rack up through the bunker compart-

ment and through the shroud 22 back into the upper part

of the lading compartment to circulate downward through
the lading. |

The center fan 23 is similar to the fans 18 but com-

municates at its inlet end with the upper end of a duct 24

formed in the bulkhead and extending vertically there-
through. The back wall of the duct extends completely
to the ceiling of the car so that the fan 23 receives air
only from the duct and not from the bunker compartment
and discharges the air through the shroud 22 or a division
thereof into the lading compartment of the car. Oper-
ation of the fan 23 causes a circulation of ajr downwardly

- through the lading beneath the lading rack 13, upwardly
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through the duct 24 and back into the upper part of the
lading compartment thereby completely bypassing the
bunker compartment. .

The fans, as shown, are electrically driven by power
supplied from a power generator, indicated generally at
<5, which is preferably mounted beneath the car. The
fans 38 are variably speed controlled in response to the
temperature in the lading compartment of the car to
change from maximum speed at which they will produce
maximum air circulation through the lading and bunker
compartmenis {0 a minimum speed which is just sufficient
to balance the gravity head and the head produced by
1an 23 on the air so that circulation through the bunker
compartment will be stopped or minimized.

The control circuit for effecting this control is illus-
trated diagrammatically in FIGURE 3 with two-phase
current being supplied by the generator unit 25 through
normally closed relay switches 26 to the center fan 23

a_nd to the Ifan's iS. The circuits to the fans 18 include
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' switches 29 which are closed when athermostatic relay . -

31 in circuit with a thermostatic switch 27 is energized. -

A manual switch 39 may shunt the switch 27 to cause
high speed operation of the fans 18 when desired as for-
The circuit to the fan 23 includes dropping

ventilating.
resistors 43 shunted by relay switches 44 which ars opmed
“when the relay 31 is energlzed

speed when switches 44 are closed and at part speed
‘just sufficient to- prevent back flow throwh the bypass
duct when the switches 44 are open. Fans 18 will run
at full speed when the switches 29 are closed and at part

- speed determined by the values of the resistors 28 when
When the thermostat switch 27

~ the switches are open.
- is open, indicating a desired temperature condition in the

N car the relay 31 will be de-energized to open the switches
9 and close switches 44. At this time, the fans 18

| -'Wﬂl run at minimum speed sufficient just to balance the

“gravity circulation through the bunker and reverse pres-
sure due to fan 23 so that coohng will be minimized but

the fan 23 will operate at maximum speed to circulate air

- through the ladng compartment to prevent stratification.
© . The temperature in the lading compartment is measured .
by any suitable type of thermostat which may conveni- ¢

N 0

N With the circuit in this .
“condition, the center fan will be energized to run at full
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“shown and described herein, it will be und |
it is illustrative only and mt to be taken as a definition

of the scope of the invention, Imerence bemg ‘had for o
~-this purpoue to the appended clalms L L

JJ..

Et 13 cantelﬁml ed thﬂi the fans ma y run in a direc-_ B
tmn to circulate air dovmwmdiy through the bunker. .

'_'compqrtmﬁﬂt and upwardly through ‘the lading compa; -

ment in the same direction as gravity circulation tends .
10 pmducf*
when the temperature reaches the desired low value with
the positive pressure produced by the bypass fan 23 at

In this case, the fans 18 may be stopped

the botiom of the bunker compmtment and ‘the negatwe

‘pressure at the top of the bunker compartment serving
to balance the. grawty head in the buﬂker COIHPEII Lment' o
- and stop the flow of air tﬂeruthrou eh, |

YWhile one embodlmﬂnt of the mﬁentmn has been

What is claimed is: T |
1. A railway. r._,frlgel ator. car wmpusmg a car bedy,' |
a- vertical bulkhead in the car body spaced from but

'gd;acent to one end of the car bedy separating it into 2

relatively. I;rge lading space and a bunker space at one-

 end of the car adapted to contain a cooling medium, the

-~ bulkhead being permaneutly open at its top and ‘bottom

‘ently be mounted in the bypass duct 24, as shown at 32.

at maximum syued to circulate the maximam quantity of

- air through' the lading compartment and the bunker
-thereby to effect maximum cooling and fan 23 will oper-

~ ate at minimum speed just. sufﬁm.,.,m to prevent reverse
~flow through the duct. | |

In order that the fans may be ﬂpﬁrated fmfn a con-
supply through
ection when the car is running, power

| -V‘”‘I}tIOI}’ll 110 volt, 60 cycle single pha
“a plug-in con

 'When the thermostat senses a temperature higher than the
desired lading temperature, the switch 27 will close to
energize the relay 32 and close the switches 29 and open
switches 43. At this time,- the fans 18 will operate ;

for flow- of -air ﬁﬂreamuﬂd a first air circulating dewce_'
to circulate air in a'closed circuit over the top of the -

bulkhead, down through the lading space, beneath the
botiom of the bulkhead, and up through the ‘bunker space
~in contact with the cocling medium therein, means defin-
ing a permanently . open. bypuss from the top to the
bottom of the bulkhead in open commumcatmn with

the lading space but bypassing the bunker space, a a second

o ;;au circulating device to circulate air in a closed circuit

~from the upper end of the bypass down through the -

39
o
- lating device coﬂlmuausly,
~ air cirg

N -lmfms 33 are provided terminating in a conventional plug.

~ One of the lines 33 is connected to the neutral line of
~ the two-phase system and the other is con

relay switches 34 {o the outer lines of the two-phase

. system, a phase shift capacitor 35 being pmﬂded in
- one of the outer line connections. "
ating the switches 26 and 34 is connected between the.
~ lines 33 to be energized when the plug-m connection is
 made.

When the plug-in connection is made, the relay

ected through -

A relay 36 for oper-

e

lading -space to the lower end of the bypass and up
means to drive the. second air-circu-

through the bypass,
rive means to drive the first
nlating device at a high speed for maximum cool- -
ng or at a low spead st wfﬁczem to prevent circulation
brough the bunker space due to the effects of gravity
_E_md the s¢

2, The rallway refrigerator car of claim 1 mcludmﬂ'

- heating means in the last named closed circuit, and.

3% will open the switches 26 and close the switches 34

so that the fans 18 and 23 can operate from the plug-in
* power source rather than from the generator 25.

It may be desirable under many conditions to' sﬁpply )

- heat to the lading to prevent excess cooling thereof when
 the car is operating under extremely low outside ‘tem-

- perature conditions. = For this purpose,

- one or more heating elements to be warmed thereby

- when the heating elements are energmed ‘The heating
elements 37, as shown,
the outer lines of the two-phase system and through ther-
mostatic switches 41 back to the common line of the
~ system.

:S[ﬂt -52 |
The. thermostat 42 is set to 0*3'erate several ‘degrees

are connected in circuits fmm'

‘The switches 41 may be controlled by a heating

~ thermostat 42 “"ﬂDllﬂtEd adjacent to the COO].II]“ the1 o

| electric -heating
clements 37 may be provided: in ﬂle duct 24 so that all -
: -_of the air circulating through the car will circulate over .

- space to the lower end of the bypass and up through o

65

-'below the thermostat 32 so that tmrp will be no over-.

~lapping of the heating and cooling cycles.

| If the tem-

- perature in the car falls below the_ desired value for
which thermostat 42 is set, the thermostatic. switch 41
will close to. energize the hﬁ’ltlﬁg elements 37 so that the

- thermostatic means responsive to the temperature. m the .'
| lﬁdrng space to ¢ontrol the heating means.

3. A railway refrigeral.or car compnsmg a car body, :

a vertical bulkhead in the car body spaced from but
“ad}acent to onte end of the car body. separatmpr it into

a relatively large lading space and a bunker space at

| 'o"le end of the car adapted to contain a cooling medium, 0
the bull chead being permanently open -at ifs top and
bottom for flow of air therearound, a first air ciré¢ulating -

device to circ latr—* air in a closed circuit over the top of

the bulkkead, down through the lading space, beneath the
‘bottom of the bulkhead, and vp through the bunker space .
o in contact with thﬂ cooling medium. therein, means defin--
o ing a per manently open bypass from the top to the bottom =

~ of the bulkhead in open communication with the ladmg :

space but bypassing the bunker space, a second air circu-

-'.la:,mcf device to c:rculpte air 1n a closed mrcmt from

'the upper end of the b},rpass down through the lading

the bypass, means to drive the second " air mrculatmg |

device c:ozllfluouﬂ*ly drive means to drive the first air -
_-c:1rcula'tmg device at a high speed for maximum cooling
~wor_ at a low speed just sufficient to prevent -circulation
thlmﬁg‘l the bunker space due to the effects of gravity

: _.-Zand the SﬁCG’*‘ld air c:1rcu1:1t1ng dewce serond drlve means' *

70 |

~air will be heated as it is circulated. thmunh the ducL

 The thermostat 42 and thermostatic switch 41 will energize o
.. and de-energize the heating element as reqmred to pre--

 vent the temperature in the car from fallmg to an exces-

_3':_- sweiy low Value

~ tion through the bypass due to the ef
air circulating means, and thermostatic means responsive
1o the tﬂmppr'mlrc in the ladmg space to cause the first

or at a’ lmv Sreed just. sl1f'icient'to prevent air 'circul'a-_

drwe means io opﬁrate at hlﬂh speed and the second. =

erstood that

cond air ‘circulating dmc..g, and tharﬁestauc -
- means responsive to the temperature In the ladmg space
. 1:0 control the last named means. |

ect of the ‘irst named -
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drwe means to operate at low speed when the tempera-

ture 1s above a predetermined value and to cause the
first drive means to operate at low speed and the second

drive means to operate at high speed when the tempera-

ture is below said value. |
4. The railway refrigerator car of claim 3 mcludmg
‘heating means in the bypass, and a thermostat responsive

to the temperature in the lading space to energize the

o
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