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10 Claims.

This invention relates generally to an improved
air conditioning and cooling system for passenger
cars and relates more particularly to an improved
combination wherein an air conditioning unit of

5 the refrigerating type is supported by the roof of
a railway car.

- Many air conditioning systems of the refriger-
ating type have been developed for railway cars
some of which are in the nature of central unit

10 systems having a large amount of the equipment
carried in the car vestibule or beneath the car.
This type of apparatus must be specially built and
fitted for each particular car and special duct
work must be installed to effect proper circulation

15 ¢ of the air through the car and over the evapora-
tor or equivalent cooling radiator. Hence this
equipment and its installation are not only ex-
pensive but its characteristics are best adapted
only for relatively permanent installation.

Other types of air conditioning apparatus in the
nature of portable equipment involve the neces-
sity of its installation beneath the car, thereby
requiring special air ducts if it is desired to ef-
fectively distribute -and circulate the conditioned
25 ajr, and in addition such a system is disposed in

an undesirable location where dirt and dust are
constantly blown up from the road bed.

It is one object of my invention to provide an
improved mechanical refrigerating air condition~
ing unit entirely locally supported by the car roof
and so arranged in cooperation therewith that car
air may be effectively cooled, dehumidified and
circulated and the refrigerant condenser may be
adequately air cooled. A further object is to pro-

35 vide an improved combination between such a
unit and the car whereby the unit may be relative-
1y easily installed for either temporary or seasonal
use and yet will be unobtrusive in its appearance
or location so that it may, if desired, be used per-

40 manently.

In one specific aspect of the invention, I sup-
port on the inside of the car roof an air condi-
tioning unit of the type employing an air cooled

_ condenser, and then utilize the ventilator open-
45 ings in the roof, or special openings if so desired,

for circulating outside air over the condenser to
cool the same. In carrying out this specific as-
pect, I provide a self-contained unit including a
condenser, evaporator, compressor and air circu-

50 1ating mechanism all arranged so that it may be
placed as a unit in supported relation to the roof
and in functional cooperation with the openings
therein.

Hence it is seen that in providing my improved

83, combination of a self-contained air conditioning

20

(CL 62—117)

unit of the refrigeration type supported within
the monitor top of a car roof, I am able to utilize
a space which lends itself most advantageously
to my improved type of unit while at the same
time bringing the unit into cooperation with the 6
openings in the deck sides of the monitor top,
thus providing an extremely simple installation
that is highly effective to cool the car, although

it will of course be understood that various fea-
tures of my invention may be employed With other 10
types of systems.

As a result of my improved combination it is
seen that I can install any number of air condi-
tioning units at any desired points of the car roof
and can circulate the cooled air downwardly
through the car space without the necessity of
expensive or permanent duct work.

Other objects and advantages will be more ap-

_ parent to those skilled in the art from the follow-
ing description of the accompanying drawings in
which: :

Fig. 1 is a perspective of the interior of a car
with two air conditioning units embodied therein;

Fig. 2 is a vertical section of the unit taken
cross-wise of the car;

Fig. 3 is a plan view of the unit shown in Pig. 2
with parts broken away to show details of con-
struction;

Fig. 4 is a vertical longitudinal section taken
substantially on the line 4—4 of Fig. 3;

Fig. 5 is a plan view of a modiﬁed air condition-
ing unit;

Fig. 6 is a vertical transverse section taken on
the line —6 of Fig. 5;

Fig. 7 is a plan view of a further modified unit
with the condenser and evaporator fans disposed
transversely of the unit;

Fig. 8 is a plan view of another modification;

Fig. 9 is a still further modification with the
motor-compressor. mechanism disposed laterally
of the unit;

Fig. 10 is a vertical transverse section taken on
the line 6—10 of Fig. 9;

Fig. 11 is a modification with the condenser,
evaporator and motor-compressor unit disposed
in longitudinal alignment;

Fig. 1la is a modification showing diagram-
matically two units, similar to Fig. 11, placed side
by side;

PFig. 12 is a longitudinal vertical section taken
on lines (2—1{2 of Figs. 9 and 10.

In the particular embodiments of the inven-
tion which are discloseéd herein merely for the
purpose of illustrating certain specific forms®
among possible others that the invention might
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take, I have shown in Fig. 1 one preferred appli-
cation wherein the air conditioning unit or units
are placed in combination with a railway car {
having a monitor roof 2. A roof of this type may
be built in accordance with various structural
designs but as this does not specifically enter into
my present invention it will suffice to state in gen-
eral that a usual lower deck 3 is preferably pro-
vided with customary deck sills 4, an upper deck
5 and deck sides 6, the upper deck and its sides
hereinafter being referred to as the monitor.

.Any usual ventilator openings 8, Fig. 3, or special

openings if so desired, are provided in the deck
sides 6 together with ventilator windows or shut-
ters 9. Preferably these shutters § are pivoted
about vertical axes midway of their length, there-
by being adjustable so as to deflect outside air in-
wardly and over the condenser of the air con-
ditioning unit to be described presently and
thence to be discharged to the outside through
openings preferably in the opposite deck side
which are similarly controlled by windows or
transoms adjusted to a position for inducing
withdrawal of air during movement of the car,
although in accordance with the diselosure herein
it will of course be understood that the inlet and
outlet openings for the condenser cooling air may
if desired be disposed in the same deck side.

In my improved combination I employ these
structural and functional possibilities of a railway
car by providing preferably a self-contained air
conditioning unit having an air cooled condenser
and at the same time I am able to utilize an ex-

tremely compact, unobtrusive and highly effi-

cient location of the unit together with the ability

to place a unit readily in position without ma-

terial alterations, if any, to the cars. Such an
alr conditioning unit is generally shown in Fig. 1
at 10 which is specifically located midway of the
length of the car, although further units {1 may
be installed in the car at other locations such as
al near the ends thereof. The number of units
may, of course, be varied in accordance with the
size or style of car.

One specific form of unit is shown in Figs. 2 to
4 wherein a motor-compressor unit generally
indicated at 13 and preferably of the self-con-
tained, hermetically sealed piston and cylinder
type with the motor axis extending lengthwise of
the unit 13, is suitably supported preferably on a
base pan 4. This pan extends transversely for
a substantial portion of the width of the upper
deck or monitor and extends longitudinally for
the full length of the air conditioning unit. As
seen in Fig. 3 the motor-compressor is at one end
of the unit while disposed at the other end there-
of is an air circulating motor {5 whose longitudi-
nally extending armature shaft carries at its two
ends a car air circulating fan rotor 16 and con-
denser air fan rotor 18‘, these fans preferably
being of the centrifugal type, although other types
may of course be used.

The motor 5 is disposed centrally of the unit
preferably in alignment with motor-compressor
13 while a condenser 17 and evaporator I8 are
disposed lengthwise of the unit along the sides
of the motor mechanism. A duct 18 provides a
substantially horizontal passageway enclosing
condenser {1 and also provides a scroll case for
fan {6’. This duct is open at its side for com-
munication with the openings in the adjacent
deck side. Any suitable breakable joint 20 may be
provided between the outer edges of duct 19 and
the deck side,

A duct 2{ encloses evaporator 18 on its two

2,054,350

sides and top and if desired may partially close
the same at the bottom to provide as shown in
Fig. 4 downwardly projecting outlets 22 for al-
lowing air to be discharged through suitable open~
ings in base 4 and then.deflected laterally by a
distributor plate 23. These downward openings
22 are preferably at one end of duct 21 and the
scroll for fan {5 is at the other end, although
if desired the downward openings 22 may extend
for the full length of its duct. 'The inlet to this
duct and fan is generally indicated at 24, Fig. 3,
and may be provided with a filter if so desired.
A longitudinally extending filter 25 is provided for
the condenser cooling air, it being noted that this
filter extends preferably for the full length of the
air conditioning unit.

From the foregoing disclosure, it is seen that
the air conditioning unit including the refrigerat-
ing elements as well as the air circulating mecha-
nism is entirely self-contained on base 14, this
base in turn preferably being supported on two
or more cross beams 26 adapted to be either bolted
as at 27 to the deck sills or if desired to be suspend-
ed from the upper deck roof. In either event it is
seen that the air conditioning unit is wholly dis-
posed within the upper deck or monitor while
the distributor 23 entirely underlies the unit and
slightly overlaps the lower decks 3 in spaced rela-
tion thereto. The distributor may be removably
suspended from the unit as by a series of suspen-

'sion bolts 28 and if desired this distributor may

be used as a moisture collector pan. This mois-
ture may be pumped by mechanical or ejector
means into the outflowing stream of condenser
cooling air or if desired a condensate collector
pan having a series of longitudinal staggered
troughs 29 may be disposed immediately below
evaporator 18 and connected to a pipe 30 extend-
ing through one of the deck sides to be drained
by gravity to the outside.

Operation—Assuming the car to be moving in
the direction of arrow a, Fig. 3, shutters 9 on the
two deck sides are adjusted to the position shown
thereby augmenting the flow of air inwardly
through openings 8 on the right side, thence
through filter 25 and over the top of evaporator
duct 21 and into the coaxial inlets 31 of the casing
of fan 16’ which is driven by motor i4. This air
is then forced over the condenser coil 1T and
thence through the openings 8 on the left deck
side. The shutters for these openings by being
inclined rearwardly will cause a partial ejector
action of the discharged air due to movement of
the car. The car air is circulated by fan 16 which
draws the air in through opening 24 and its filter,
thence through duct 21 and over evaporator coil
18 to be cooled thereby and be discharged down-
wardly preferably toward the remote end. The
air is then deflected by distributor 23 and flows
horizontally over the edges thereof. The outlet
22 from evaporator duct 2{ may extend for the
full length thereof and register with -suitable
openings in base 14 without possibility of any ap-
preciable portion of cooled air being short eir-
cuited or immediately recirculated into inlet 24,
this possibility being minimized because of the
relatively small size of inlet 24 compared to the
large size of the distributor which will effectively
spread the air out over a very large area. Hence
it is seen that I have provided a self-contained air
conditioning and air circulating unit that is high-
ly adapted for cooperation with the upper deck
and also may be readily installed so as to fully
cooperate with the deck openings and yet will be
conveniently and unobtrusively located.

15

20

25

30

35

40

45

50

55

60

65

70

(]




(=]

20

40

55

60

85

70

76

30"

2,054,350

gs, 5 and 6 {llustrate a modification wherein
g condenser and evaporator 30 and 34 respectively
are disposed in parallel relation similar to the ar-
rangement of Fig. 3. In this modification, how-
ever, & single motor 32 commonly drives & com-.
pressor 33, & condenser air blower 34 and a car
These elements are centrally dis-
posed on & common 1ongitudinal axis and con-
nected by a common shaft 36. This arrangement
is particularly applicable to direct current motor
actuation. The arrangement of ducts and the
path of condenser cooling air and car air are the
same as in Fig. 3 and similar elements are ac-
cordingly given the same reference numbers.

This modification has the advantage of using
a single motor to drive all moving parts, tending
thereby to maximum electrical efficiency and cor-
responding economic operation. Further, the use
of & single drive shaft, for both compressor and
tans forms a simple and positive method of in-
suring condenser fan operation while the com-
pressor Is in operation, thereby avoiding the
necessity of claborate electrical or mechanical
control devices to perform this function. To those
skiiled in the art it is apparent that the compres-
sor could be placed at either end of the single
drive shaft or that the fans could be belt driven
without departure from the spirit of this modi-
fication.

Fig.Tis a further modification which is highly
adapted for certain installations. In this modi-
fication & motor-compressor unit 37 is disposed
with its axis extending longitudinally of the car
and centrally of the air conditioning unit. A
condenser 38 and evaporator 39 are disposed on
each side of the compressor while a condenser
air blower 40 and & car blower a1 are disposed
transversely of the car and driven by & common
motor 42. As a result of this arrangement, con-
denser air flows inwardly through one of the
deck openings 43 through filfer 44 and blower
inlet openings 45, and thence flows lengthwise
of condenser 38 to be discharged outwardly
through another deck opening 46. Condenser
air may also flow inwardly through a deck open-
ing 41 on the opposite side of the roof, thence
over the top of the evaporator duct 48 and also
over the motor-compressor unit 871 to & second
blower inlet 49. The car air passes through 2
filter 50 and enters coaxial inlets 5! and 52 to
be circulated over evaporator 39 and discharged
into the car through opening §3. Fresh air may
be admitted to the car through adjustable inlets
56 communicating with the outside air through
a deck opening 548, The fresh air PassSEs through
a filter 55 and enters blower inlet 52.

From the arrangement of Fig. 7 it is seen that
the conditioned air will be positively circulated
longitudinally of the car in addition to other
advantages inherent in the structure.

The positive discharge in a iongitudinal di-

. yection, in relation to the car, has several definite

advantages. By placing one or more pairs of
such units, separated by either part or the whole
of the car length, so that the direction of their
cooled air discharge is toward each other in each
pair, & rotary air motion is achieved which is
highly desirable insofar as air circulation is con-
an extreme drop in air tem-
humidity is desired (. e., if the car
service in particularly warm or humid
localities), it is possible to place two oOr ‘more
units in such relation each to the other
the cooled air of one is discharged directly or
substantially so into the evaporator suction of

3

the next unit, the temperature and humidity of
the cooled air being lowered progressively in each.

Fig. 8 discloses a stil further modification
wherein the motor-compressor unit 60 is dis-

posed transversely of the air conditioning unit -

and in one corner thereof, while the condenser
61 and evaporator 62 are disposed substantially
parallel to each other with enclosing duct work
therefor. A car air blower 63 and condenser

5

cooling air blower 64 are commonly driven by 10

an electric motor §5. The axis of these elements
extend jongitudinally of the unit and permits
a very compact unit. Car air enters through an
inlet 66 and. passes through a filter 61 to enter
inlet 68 of blower 63, thence to pass over evapo-
rator 62 and down into the car in the manner
shown in Figs. 2 and 3. Fresh air may be ad-
mitted through deck opening 68 and thence
through adjustable vaned openings 69 of cham-
ber 66'.
through deck openings 68 and 69 to fiow through
o filter 10 and thence over the top of the evapo-
rator duct work 1! and into the inlet opening
72 to be circulated over condenser 61 and dis-
charged to the outside through

This modification possesses the advantage of
having a relatively large plenum chamber for
the mixture of car air and fresh air, and permits
the use of a relatively large filtering area, there-
by minimizing pressure drop through the same.
Further this arrangement permits, as shown, the
complete enclosure of the compressor and motor
unit for purposes of minimizing sound from the
same. .

Figs. 9, 10 and 12 illustrate another modifica-
tion wherein the motor-compressor unit 15 has
its -axis extending lengthwise of the car and
disposed adjacent one of the deck sides. A con-
denser 76 and an evaporator 11 are superimposed
and disposed entirely to one side of the air con-
ditioning unit. In this arrangement the con-
denser fan 18 and evaporator fan 19 are com-
monly driven by & motor 80, these elements being
centrally disposed jongitudinally of the air con-
ditioning unit. The car air enters an inlet 81
to pass through any suitable filter, thence flows
over evaporator 17 to be discharged downwardly

16

Condenser cooling air is admitted 20

deck openings 13. 26

30

35

40

45

against distributor plate 82, which may in con- .

junction with partition 81 form a duct discharg-
ing longitudinally with respect to the car, as in
Fig. 12. The condenser cooling air enters deck
openings 83 to flow over and around the motor-
compressor unit 15 and thence enter the axial
inlet 84 to be circulated by fan 18 over condenser
16 and out through the other deck openings 85.
To admit fresh air into the car, an adjustable
vane controlied opening 86 is provided whereby
outside air may flow through openings 86 and
81 into car air fan 19 and thence be carried down
over the evaporator into the car.

_This modification possesses the advantage of
compactness above a1l of the other modifications.
The superimposing of the condenser above the
evaporator utilizes the space allowed to the full-
est advantage, sO that the length of the evapo-
rator or condenser pbecomes -the determining size
of the unit installation.

Fig. 11 is & further modification wherein the
motor-compressor unit 88, evaporator 89 and
condenser 90 are disposed lengthwise of the car
roof. These elements are of course commonly
supported on an elongated base 91 and suitable
cross supports 103 similar to the preferred form
of Figs. 2 and 3. 1t will of course be understood
that all of the other modifications herein de-
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objectionable drip-
Condensate water broduced by
€vaporator 88 is taken out of the car air stream
by eliminators | 04 and drained into Dbassage 96
into the path of the warm condenser discharge
air.

ping or jets.

matic conditions.
any of the modifications it will be under-

In
stood that the condensate may be adequately

If desired the condenser and evaporator may be
functionally interchanged by suitable mechanism
heating,

It will of course be understood that any or all

4 2,054,350

scribed are likewise provided with g suitable basge out departing from the spirit of the invention
and cross supports secured to the deck sillsorto g5 set forth in the appended claims,

the roof by Suspension rods if so desired. In Fig. I claim:

11, however, g fan or fans 92 circulate car air 1. An. air conditioning apparatus for g railway

car having g roof Provided with outside ajr open-
ings comprising; in combination; g self-contained
unit having g compressor, an
denser, an evaporator over
bassed, a blower for circulating car air over sajd

air blowers; and means for sup-
porting said self-contained unit at the under
side of said Toof to effect said communication
with said outside air openings,

3. The combination set forth in claim 1 further

air blowers, and means for
Supporting said blowers with their axes extend-
ing substantially barallel to saiq condenser and
evaporator. '

4. An air conditioning apparatus for g railway
car having g roof DProvided with outside air open-
ings comprising; in combination; g self-con-
tained unit having g compressor, i
condenser, an evaporator laterally
said condenser,

side air openings.

5. An air conditioning apparatus for g railway
car having a roof brovided with outside ajir open-
ings comprising; in Combination; g self-con-
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self-contained unit at the under side of said roof
to effect said communication with said oulside

-air openings.

6. An air conditioning apparatus for a railway
car having a roof provided with outside air open-
ings comprising; in combination; a self-con-
tained unit having a compressor, an air cooled
condenser, an evaporator over which car air is
passed, means including a blower and a passage
for circulating car air over said evaporator in a
horizontal direction, and means including pas-
sages adapted for communication with said open-
ings for  circulating outside air through one of
said openings and thence over said condenser
and back to the outside through the other of said
openings; and means for supporting said self-
contained unit at the under side of said roof to
effect said communication with said outside air
openings. , o

7. The combination set forth in claim 1 further
characterized in that said outside air passages
terminate in lateral openings for communication
with deck side openings of 2 monitor type roof
within which said self-contained unit is disposed.

8. The combination set forth in claim 1 further
characterized in that the outside air passage ter-
minates in lateral openings on opposite sides of
the unit for communication with deck side open-

 ings in a monitor type roof within which the unit

30

is disposed whereby outside air enters from one
side of the car and passes over the condenser
and is discharged from the other side of the car.

9. An air conditioning apparatus for a railway
car having a roof provided with outside air open-

ings comprisiné; in combination; a self-con-

tained unit having a compressor, an air cooled

condenser, an evaporator over which car air is
passed, a blower for circulating car air over said
evaporator,-and means including a blower and
passages adapted for communication with said
openings for circulating outside air through one
of said openings and thence over said condenser
and back to the outside through the other of said
openings, and means for mounting said car air
and outside air blowers with their axes disposed
longitudinally of the self-contained umit; and
means for supporting said self-contained unit
at the under side of said roof to effect said com-
munication with said outside air openings.

10. An air conditioning apparatus for railway
car having a roof provided with outside air open-
ings comprising; in combination; a self-con-
tained unit having a compressor, an air cooled
condenser, an evaporator over which car air is
passed, a blower for circulating car air over said
evaporator, means including a blower and pas-
sages adapted for communication with said
openings for circulating outside air through one
of said openings and thence over said condenser
and back to the outside through the other of said
openings, means for supporting said car air and
outside air blowers upon a common axis, and a
common driving motor for said blowers; and
means for supporting said seli-contained unit at
the under side of said roof to effect said commu-
nication with said outside air openings.

ALFRED WEILAND.
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