C. M. ASHLEY ETAL 2,285,075

AIR CONDITIONING. APPARATUS

June 2, 1942.

2 Sheets-Sheet 1

Original Filed June 17, 1936

36

L/

?5—ﬂ ﬂﬁ%

S

I

e
7

30

1T

INVENTOR

yde M. Ashdey
James Swirnburne

BYHe o S2)

Cards

R
4

)

7
30 34

]
[
'
1
1
|
!
I
1
t
i
1
i
|
|
t
t
|
1
i
1
1
|
I
|
|
|
|
1
|
:ls
29 i
. t
[
t
1
¢
'
1
LJ_L'_'

—_—

ATTORNEY




June 2, 1942. €. M. ASHLEY ETAL 2,285,075
AIR CONDITIONING APPARATUS

Original Filed June 17, 1936 2 Sheets-Sheet 2

—.f;—q.&.

0 0O P —— -

CR<] VI .

Ry \‘\‘ \\\ \‘

G0 [(RRRR V5 N

) VLYY \ °

90 <\_\_\J-: ) : [o]

.

0o = 2/

< 72 v

I ! —11

f 7 —7
27 28 @

INVENTOR
Cariyle M.Astley
Jame,s' sz/&baf/w

Z‘»—«SL_J

ATTORNEY




Patented June 2, 1942

2,285,075

UNITED STATES PATENT OFFICE

2,285,075
_AIR CONDITIONING APPARATUS'

cuse, N. Y.,

Carlyle M. Ashley and James Swinburne, Syra-

assignors to Carrier Corporation,

Syracuse, N. Y., a corporation of Delaware

Original application June 17, 1936, Serial No.
85,642, Divided and this application April 5,
1939, Serial No, 266,052 .

1 Claim. (CL 62--117)

This invention relates to air conditioning and’

is a division of co-pending application, Serial No.
- 85,642, filed June 17, 1936. , .

" The general object of the invention is to pro-
vide an improved apparatus for air condition-
ing enclosures, and more particularly vehicles
such as railroad cars or the like.

Tt is another object of the invention to provide
an improved apparatus for air conditioning ve-
hicles such as railroad cars in which the refrig-
erating equipment is located beneath the car.

It is another object of the invention to provide
an- improved undercar arrangement of refriger-
ating apparatus used to effect desired air con-
ditioning of the car, which arrangement assures
an adequate supply of air utilized for condens-
ing refrigerant employed in such refrigerating
system, and which gives assurance against “short
circuiting” of the air delivered -from the under-
car refrigerating apparatus to the air inlet there-
of. .

It is another object of the invention to pro-
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vide an undercar arrangement of refrigerating -

apparatus which is relatively simple and inex-
. pensive and which is readily accessible for pur-
poses of inspection, repair or replacement. '

- Other objects, features and advantages of the
invention will be more apparent from the fol-
lowing description to be read in connection with
the accompanying drawings in which:

Fig. 1 is a side elevational view of a railroad
car, partly broken away to illustrate diagram-
matically applicant’s air conditioning system;

. Fg. 2 is a schematic and diagrammatic view

lengthwise of the car and partly in section of
applicants’ air conditioning unit; '
Fig. 3 is a plan view of applicants’ air condi-
tioning unit; . o
©  Fig. 4 is a side elevational view of applicants’
air conditioning unit; and

car refrigerating unit. - -
" Referring now to the drawings, numeral {0
designates generally a railroad car having &
monitor top 11 of conventional design. Within
the monitor space, proximate the center of the
car 18 is positioned an air conditioning unit, gen-
erally designated 12. In & preferred form of the
invention, there is provided a false ceiling 13
below the conditioning unit 12 and extending
between end walls 13a. An opening 14, formed
in the false ceiling, IS adapted to return air from
the car to the unit for feconditioning, Prefer-
ably a filter 15 is associated with the opening
|4 for removing particles of dust and other for-
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Fig. 5 is a side elevational view of the under-
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eign matter from the air returned to the unit.
Fresh air from the outside atmosphere is adapt-
ed to be supplied to the unit {2 through fresh air
openings 16 in the monitor top il. Filters IT,
associated with the fresh air openings, cleanse
the fresh air passing therethrough. Dampers,
jouvres or the like, of any suitable construction,
may be provided in connection with return air -
opening (4 and the fresh ‘air openings 16, for
controlling the proportions of fresh air and re- .
turn air circulated through the unit and dis--
charged into the car. 1f desired, the false ceiling
{3 may be eliminated. In such case, applicants’
construction would be modified by the provision

‘of ducts for conveying fresh air from the open-

ings i6 to the unit 12; or the width of the unit
might be increased so that it extends from one
side of the monitor, top to the other. A wide
variety of such modifications in arrangement and
design may be made without departing from the
scope of the invention. . ’ . C
In the central portion cf the unit are two sets
of fans designated 18a and 18b respectively.
Since the unit forms a closed casing except for
the. air inlet openings and discharge openings ab
the ends thereof, the air delivered within the unit
through the air inlets 14 and 16 is supplied to the
inlets of the fans. Preferably, all. the fans I8a
dre mounted on a single shaft 19¢ which is
driven through belt connection 20a by motor 21
and fans 18b are mounted on & single shaft 19b
which is driven through belt connection 200 by
motor 2i. Although the rotors of fans 18a¢ and
fans 18b are rotated in the same direction, air
is discharged by.these different sets of fans in’
opposite directions by directing the discharge
openings of the fan housings toward opposite
ends of the car, as shown in Fig. 4. To provide
substantially uniform air flow 2Cross the width
of the umit, the outlet of each fan is provided
with a series of deflector vanes 22, disposed in a

-V-shaped formation within an equalization or

pressure chamber 23. A set of cooling coils 24
is positioned in each end of the unit 12, thus to
condition the separate air streams travelling in
opposite directions set up by the fans 18a and
18D, respectively. Cooling medium is supplied to
coils 24 through a tommon supply line 25, und
therefrom through common return -
line 26. Cooling medium of any desired char-
acter may be employed in the coils to effect the -
desired reduction in air temperature. Thus the
coils 24 may be usd as expansion coils in which
a chemical refrigerant is evaporated, or, if de-
medium such as water or brine,




2

" be supplied thereto.

- therefrom through return lines

’

- Up by applicants’

Ang coils 29 at each

‘templates that the ducts may

. broximate the center thereof,

cooled by suitable refrigerating mechanism, may
Moisture condensed from
the air contacting . coils 24 is collected in pans
21 whence it is drained through pipes 28 for
disposal in any desired manner. . , :

The unit is also provided with a set of heat-
end thereof, adapted to heat
alr supplied to the car under winter operating
conditions. Heating medium is supplied to the
coils 29 through feed lines 30 and is returned
31. Heating me-
dium of any desired character may
but preferably steam, from the locomotive boiler
or any other available source, is employed.

Air which has passed through the coils 24 ang
29 issues from the unit, through discharge open-
ings 82 in the opposite equ thereof. ‘The end
walls 13q are, of course, provided with openings
substantially coinciding with openings 32, Dis-
charge openings 32 may be provided with louvres
or the like, as may be’ desired, to enhance the
appearance of the unit'and to control the direc-
tion of air discharge therefrom.
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be employed;
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The air discharge from the unit proximate the -

‘ceiling level travels at relatively high velocity
toward opposite ends of thear through the space

above the zone of occupancy. Before it settles
Into the zone of -occupancy it has thoroughly
mixed with, and has been attemperated by, air
in the upper portion of the car. Thus drafts and
shock are effectively avoided. Moreover, com-

-fort'is assured in all portions of ‘the car by the

active rolling circulation of ‘conditioned air 3et

drawal.
_Applicant’s unit is illustrated and described as

" being positioned proximate the center of the car.
However, -

Such location of the unit is preferred.

the unit may be positioned elsewhere than .in

the center of the car, as, for example, proximate )
‘the end of a passage-or area. In sectionalized -

cars, such an arrangement may,
ferred. - . -

‘Although the distribution of air is preferably
accomplished without the use of ducts, air dis-

in fact, be pre-

‘tribution ducts for conveying air from the open-

ings 82 lengthwise of the car may be provided,
if desired, without departing from the scope of
the invention. Applicant does not limit himself
to” any particular duct arrangement, and con-
be formed within
the monitor-top of the- car, or externally of the
car, or in any other desired manner, - :
Refrigerating equipment-adapted to be used
In conjunction with applicants’ air conditioning
unit may be of any desired type or design, and
may be located any desired point within or
below the car. ‘Preferably, however, the re-
frigerating equipment is placed below the car and
] to avoid encroach-

- ment upon the useful car area and to avoid ex~

cessively Icng connections to the air conditioning

"Fig. 5 illustrates applicants’ preferred. method

of circulating air over the refrigerating equip--

ment used for supplying cooling medium to the
apparatus located in the top of the car. Accord-
ing' to this invention, the condenser of the re-
frigerating equipment is

of the refrigerating unit, ang the» other equip-
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method of -air supply and with~
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ment is positioned at the other end of the .unit,
A partition 33 preferably separates the two ends
of the unit. A fan 34 draws air into one end of
the unit . through a louvred or screened inlet
opening 35, formed in one portion of a side of
the refrigerating unit casing 36. This air, after
passing over the compressor, motor, or other
equipment in the one end of the unit is discharged
by fan 34 over the condenser 35 in the other -
end of this unit. The air is then discharged to
the atmosphere through a Touvred outlet open-
ing 37 formeq in the same side of the casing 36
as opening 35, The outlet louvres are preferably
adapted to discharge air upwardly from the unit,
50 that the hegted air is intermingled with and .
carried away by the outdoor atmosphere. The
Anlet opening is provided with & screen and/or
louvres which extend downwardly and away from
the inlet ‘opening. Although the upward in-
clination of the discharge louvres effectively
prevents rebounding of air from the road bed
and consequent “short-circuiting,” the downward
" inclination of the inlet louvres gives double as-
surance against this occurrence. Thus, an ade-
quate supply of fresh outdoor air for cooling and
condensing purposes is assured. - :

While the invention has been described in con-
nection with a railroad cat, its use is not limited
to such applications. - It will be apparent to those
skilled in the art that applicants’ method and
apparatus, as herein disclosed, may be advan-
tageously used for the conditioning of enclosures
of all types. The invention is particularly bene-
ficial in the conditioning of long and narrow en-
closures, which heretofore have been exceedingly .
difficult to condition: satisfactorily. )

Since many modifications in and variations of -
the invention may be made without departing
from its scope, applicants intend that the above
description ang accompahying drawings be con-

- sidered as illustrative only, applicants limiting

themselves only as indicated in the appended
claim, ‘ ’ :

We claim:

In a combination of apparatus for air-condi-
tioning a railroad car, a condensing unit, g
mounting beneath g, railroad car, said condensing
unit being mounted on said mounting, g casing
housing said condensing unit, saigq casing hav-

50 ing two openings comprising an air inlet and an

positioned at one: end -

70

air cutlet side by side and parallel with a side
of the car for admitting air into said casing and
discharging air from the casing, louvers in said
obenings, said louvers being horizontal and paral-
1¢l with the path of movement of the car, a.
blower within the casing for circulating air
through the casing over said condensing unit in

will be admitted to the casing
direction of movement of ‘the car in a "course
preventing short-circuiting to the air inlet of
air discharged from the ajr outlet. R
CARLYLE M, ASHLEY..
JAMES SWINBURNE, -



