Oct. 6, 1936.

APPARATUS FOR CONDITIONING AIR AND OTHER GASES

C. F. HAUNZ

2,056,353
Filed April 19, 1933 4 Sheets—Sheet 1
g W
M ‘ 4
N0
o 0N
= ’
N ?I
) .
N Sl =
m \ o m 4 —
] ‘LI
= o) =
) g - i
R ’ N l 8
\0 . II, )
© N . . =~
o b \ — 2 .
R TCOX ) = [T
R e el v@
. 1)
A
§
A\
Ny N ;
l_, | | I
Y Y ,
o R
A
E(- -
% W7z
[~
5©
3 U A
9 v S csnen S cummne: SN comm> SN conmo S © SN :
. S grentor
\ . x
I:x.t . S\
2

Ty
7w

C. K HAUNZ»

auenve

Cttorse LN



Oct. 6, 1936. C. F. HAUNZ 2,056,353
APPARATUS FOR CONDITIONING AIR AND OTHER GASES
Filed April 19, 1933 4 Sheets-Sheet 2

~E i ji=—
v
80
8y .
'

ol-jjn venfor

C.F Haunz
%‘*@mwfwéfmwm

Ctor ety



78

=
|
o
(eux FE)

-Oct. 6, 1936. C. F. HAUNZ o 2,056,353

APPARATUS FOR CONDITIONING AIR AND OTHER GASES
Filed April 19, -1933 4 Sheets-Sheet 3

. .....-"ijIIHl

| e .
Fll: N
9 (il S
e 1 L 1 1 1 L L 1 1 L \l“
e e =
bo. \M J‘u o LT oty O I LL_LT]

=B i _J\
ol -y

----- I
7"“"’"\‘ p\ﬁ

®\1FUME

L
7

O
—|
4 Doy é g
| ul @Wﬁ ﬂbtozmcqe



Oct. 6, 1936.

APPARATUS FOR CONDITIONING AIR AND OTHER GASES

C. F. HAUNZ

Filed April 19, 1933

2,056,353

4 Sheets—Sheet 4

Pl

_v,
yﬁ‘l%gﬂ

v W i ~0 N\
h © 3 7 \ 3
7 \é\\\ TS
// % / \\\\1"——— »
b
9 S 1 % 1 Z
¥ \ % 2
Q : s i
I~ S
(]
S pﬁ\ = |
: \ i L A /
I 2 " }//JI// /U;-‘U
\ o N7 .
3 ARE Y |
Z [
\ S~ |
N ,
. “ Z ol
= ~ \j\ 2z 9@
3 . >

i

AT ‘ :
IR
} |

llltl//// {f, F Haunz



'Patented Oct. 6; 1936

UNITED STATES

2,056,353

PATENT OFFICE

2,088,358

APPARATUS

FOR CONDITICNING

AR

AND OTHER GASES

Chasles F. Haunz, Pufialo, N. Y., assignor (o
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§ Claims,

This invention relates to apparatus for con-
ditioning air and other gases through cooling and
dehumidification. . .

One of the objects of the invention is to pro-

5 vide apparatus of the class described including,
preferably in unitary assembiage, & mechanical
refrigeration system having the evaporator there-
of arranged within the chamber the atmosphere
of which is to be conditioned, and having the com-~

10 pressor and condenser arranged outside of said
chamber and preferably in the open air, the ap-
paratus including means for creating currents of
air; one within the chamber whose atmosphere is

‘to be conditioned for directing said current into
15 hest exchanging proximity to'said evaporator and

the other outside of said chamber for bringing the

outside air into cooling relationship fo the com-
pressor, condenser, and parts appurtenant there-

- $o.

%0 Another object of the invention is to provide
for the cooling of the lubricant of the compressor
by circulating it through a conduit placed in the

path of the outside air current. .

Still another object of the Invention is the
_provision in apparatus as above described of a
motor for operating the current producing means
and a motor for operating the compressor, the
operation of the first motor being incited either
manually or by sutomatic means responsive to the
30 need for air conditioning, and the compressor

motor being pperated directly responsive to the
current created by the operation of said first
motor. . )

A further object of the invention relates to the
novel construction of the compressor.

Other objects of the invention will appear as
the following description of a preferred and prac-
tical embodiment thereof proceeds. .

In the drawings which accompany and form &
part of the following specification and through-
out the several figures of which the same charac-
ters of reference have been employed to designate
identical parts: R

Figure 1 is a side elevation through an air or
gas conditioning device embodying the principles
of the present invention, the casing being shown
in section; :

PFigure 2 is a.section taken along the line Z—2
of Figure 1; '

Figure 3 is a front elevation, part being broken
away;

Tigure 4 is a fragmentary top view;

Feure 5 is an-enlarged section taken along the

. line 5—5 of Figure 1, parts being omitted and

55. parts being broken away;
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Figure 6 is a section taken at right angles to
Figure 5, parts being broken away;

Figure 7 is g side elevation partly in section and
partly broken away showing an adaptation of my
invention to the air conditioning of a car body: &
and :

Figure 8 is a diagrammatic view of an elec-
trical system for the control of the dual unit in-
stallation shown in Figure 5. B

Referring now in detail.to the several figures 10
and first adverting to that form of the invention
shown in Figures 1 to 6, inclusive, the numeral {
represents in general, a casing constituted by &
partition 2 having angle members 3 and 4 ar-
ranged peripherally thereabout on both sides, In 18
the form of a frame, with their angles exterior,

5o as to form 2 supporting flange § adapted to

be arranged adjacent the edges of an aperture

8 in a wall. The inner flanges 7 and § of the
angle members 3 and 4 form upstanding flanges gg
on the opposite surfaces of the plate 2. To one
»of these flanges is suitably secured an open ended
‘sheet metal member § while to the opposite flange

is secured & similar but somewhat longer member

16 having an auxiliery casing |1 bolted or other- g5
wise suitably secured ¢o the edge portion of the
open end of the member {8. When the exterior
flange b of the casing is secured in occluding. re- -
lation to the aperture 6, the member 9 extends
intc the chamber, the atmosphere of which is 3¢
to be conditioned while the member 10 together
with the auxiliary casing (i extend exterior to
said chamber, being preferably located in the
_open air. . '

The partition 2 insulates the chamber within 35
the member 8 from the chamber within the mem- .
ber (6. Said plate is suitably apertured in the
middle portion as. clearly shown in Figure 2 for
the reception of an electric motor {2 which is
supported by a suitable bracket I3 fixed to said 4¢
partition, said motor extending partly through
said partition. Fans {4 and 9 are mounted ‘at
the opposite ends of the armature shaft of the -
motor 12, one fan being within the chamber of
the member 8 while the other is in the chamber of 45 -
the member 18. The pitch of the fans is so di-
rected that while they rotate in common with the
armature shaft, they throw air currents in oppo-
site directions. The member 9 is formed adjacent
the partition 2 with & series of air inlets i6. The 50
action of the fan 14 is to draw air ih through
these inlets from the chamber whose atmosphere
is to be conditioned and to throw it outwardly
through the open front of the member 3. An
evaporator 17 is arranged within the member 8, 55



2 .
constituting a sinuously disposed coil 18 passing

through vertical fins (9. The air is chilled
through contact with the cold fins and coils and

. the moisture squeezed out of it by its cooling
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condenses upon the vertical fins 19 and drops
into a trough 20 formed within the bottom portion
of the member 19 between a partition 21 and the
front flange 22 of the frame which affords a finish
for the inner end of the apparatus. The con-
densed moisture may be disposed of in any suit-
able manner as by permitting it to pass through
a drain 23 which may be connected with a pipe,
not shown, and led away to any desxred point of
disposal.

The evaporator is part of a refrigeratlon Sys-
tem, the other elements of which are on the op-

posite side of the partition 2, and excluded from -

contact with the air or gas within the chamber
to be conditioned. Thus the heating .effect of
the compressor and condenser of the refrigerat-
ing system is not imparted to- the air or gas
being treated.

Outer air is admitted to the chamber within
the member 10 preferably- by means of a hood
24, Air is drawn in through the hood 24 and
through a set of louvers 25 in the upper wall of
the member 10 by the fan 15 and discharged
from the open end of the chamber of the aux-
iliary casing If. It will be observed that within
the auxiliary casing 11 and coaxially arranged,
there is an hermetically sealed shell 26 compris-
ing a compressor chamber 27 and a motor cham-
ber 28. 'The sealing of the motor within said
shell is a matter of convenience and expediency
which is not essential to the spirit of the inven-
tion, since the motor might be exposed within
the auxiliary casing {1 without materially af-
fecting the operation of the apparatus.

A swinging damper 29 normally closes the air
discharge opening 30 at the outer end of the aux-
iliary casing, said demper being pivoted in an
unbalanced manner so as to be opened by pres-
sure on its inner side. It will be understood that
the current of air created by the fan {5 and pass-
ing through the auxiliary casing (! impinges
upon the damper 29, swinging it to open posi-
tion and permitting the discharge of the air.
The circuit of the compressor motor 28 is con-
trolled by & mercoid switch 32 mounted on the
damper 29. When sald damper is closed, the
mercoid switch is opened and the motor 28 does
not operate. When the damper is inclined out-
wardly by air pressure from the fan (5, the mer-
coid switch closes the motor circuit and the mo-
tor starts to operate, remaining in operation while
the damper 29 remains open. As soon as the
fan 15 comes to a standstill, the damper 29 be-
ing unsustained by pressure from within the
auxiliary casing I,
stops. It thus appears that the operation of the
refrigeration cycle is dependent upon the condi-
tion of activity or inactivity of the fan 15 and
that the fans {4 and {5 act together, so that
it may be truly said that the refrigeration cycle
operates responsively to the circulation of the air
through the conditioning element of the appa-
ratus.

Before adverting to a descrlption_ of the com-
pressor per se, it may be stated that the condenser
33 may be similar in construction to the evapo-
rator {1, that is to say, having vertical fins 34 and
sinuous tubing 35, preferably horizontally dis-
posed. Since the condenser is not concerned with
the condensation of moisture, it is not essential
that its construction be as shown or suggested.

closes and the compressor -
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On the contrary any construction of condenser
may be adapted to the use of the present inven-
tion providing that it is capable of being placed
in the path of the air current created by the fan
18. The condenser is connected at its upper end
with the high side of the compressor by means
of a pipe 36 and at its lower end with a receiver
37 by means of the pipe 36. The receiver carries
liquefied refrigerant to an expanslon valve 38.
Here the liquid refrigerant is permitted to spray
out into the anterior end of the coil 18 of the

10

evaporator. The spent expanded gas from the . .

evaporator is carried by means of the pipe 39 back
to the low side of the compressor.

Referring now to Figures 5 and 6, that portion
of the shell 26 is shown which forms the com-
pression chamber. Mounted within this shell
is a supporting structure comprising the laterally
extending webs 40 and 4! carrying the matching
cylinder frames 42 and 43. These cylinder frames
are substantially secured to the shell 26 as by bolts

- 44, said frames when in matched position fofm-

ing square openings at their tops and bottoms
and receiving respectively the compression cyl-
inder 45 and the lubricant pump cylinder 46.
The cylinder frames are clamped together by
bolts 471 arranged outside of the cylinder receiv-
ing spaces.
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The head of the upper cylinder is provided '

with a port 48 normally closed by a spring pressed
valve 49 which when open places the cylinder 45
in communication with the condenser by means

_of the pipe 36. A pump piston 50 works in the

cylinder 4% and receives 2xpanded gas from the
evaporator and which is discharged into the
chamber 27 by way of the pipe 39, through a
series of ports 52 opening into said chamber.
The piston §0 is made rigid with the piston
53 of the lubrication pump by means of a sturdy
connecting rod 54 having a cross head guide 5%
at . its intermediate portion. Said cross head

guide is formed with cylindrical curvature and’

cut away on one side as indicated at §6 in Figure
6 to provide an opening less than the diametrical
dimension of said guide. A similarly shaped
block 5T reciprocates laterally in sald guide, said

-block forming the journal for a pin 58 pro-

jecting from one side of a counterbalance fitting
59 keyed to the armature shaft of the compressor
motor 60. .

The connecting rod 54 is cored to form a lu-
brication passage 61, and the block 57 is formed
with a wide channel 62 in an intermediate zone,
communicating with the lubrication passage 6I.
Said lubrication passage has branches 63 open-
ing in the interior of the compressor piston 50.
Said piston is formed on its inner wall with s
plurality of annular channels 64 having radial
bores 65 communicating with the cylindrical joint
between the piston and cylinder. The coacting
surfaces of said joint are thus forcibly lubricated
by oil supplied by way of the passage 61 and the
branches 63 to the channels 64 and bores 65. The
lubrication pump piston 53 draws oil through a
check valve 67 from the pipe 68 which passes to
the exterior of the shell 26 and is arranged in a
flat spiral coil 71 in the path of the air current

from the fan 15. The oil is forced by the piston

53 through the passage 61 as has been described
and keeps the interior of the piston 50 filled
with oil under pressure. Overflow from the said
piston is permitted by means of the passages
69, the overflowing oil gravitating down to the
bottom of the chamber 2T where it enters the
pipe 10 at the anterior end of the coil 11. The oil
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.some thermostetic or hygroscopic device. The

is kept from fouling the clectric moter by means
of o plate or partition 72 separating the com-
pressor chember 27 from the motor chamber 28.

In operation, the fan motor 2 mey be started
either menuelly or in response (o some instru-

mentality affected by the temperature or humid- '

ity of the afr to ke conditioned. Starting of the
motor gete the fans (4 and (5 in motion and
creates olr curremis respectively through the
evaporator [T on the one hand, and through the
condenser, lubricant cooling coil 7§, and the aux-
illary casing 00 surrounding the shell 26. The
pressure of this alr current against the damper

29 deflects seid damper to the rightward, tilt-

ing the mercoid switch 32 and starting the metor
of the compressor. . The refrigerating cycle at
once begins, the evaporator becomes cold and
the cooling of the air passing through the evapo-
rator and the condensation of its molsture
against the fins of the evaporator takes place.
The operation of the fan motor 12 may be ter-
mifiated either st will or in response to the auto-
matic devices as hereinbefore suggested. - Im-
mediately the fan i ceases to rotate, and the
pressure of air sgainst the damper 29 is relieved,
said damper returns by gravity tc the normal
position shown in Figure 1 In which the mercold
switch is tilted to cpen circuit position and the

- compressor motor is cut off. Im this manner,

30

35

40

1=
=13

50

55

60

85

70

76

there is no waste of energy, for the refrigerating
system works only when the air or gas is being
conditioned. {

Since it is generaily desirable to mix a certain
proporticn of outside alr with the alr being
humidified the pa,x'ﬁ;itﬂqn 2 is provided, preferably
adjacent the upper bart thereof with a series of
opénings 19 esteblishing communication between
the outside air which enters the chamber with-
in the member (0, with the air being conditioned.

The apparatus-as above described is character-
ized as constitufing a rigid unitary assemblage

capeble of being bodily installed in any relation-

in which it may be desired to cool or dehumidify
air or gas. Figures 1 to 6 inclusive contemplate
its use in connection with the wall 74 of a sta-
tionary chamber such as & rocom. It is however
as readily adaptable to the conditioning of the

. atmosphere in g vehicle such for example as &

Pullman csr. Figures 7 and 8 suggest such an
adaptation. Figure 7 shows the opposite plat-
forms of a railway car, two units 75 and 76 being
installed, one in relation to each end of the car.
They are shown mounted in the end walls 77T and
18 with the evaporator on the inside of the car
and the motor, compressor and condenser on the
outside. The currents of air established in the

“atmosphere being conditioned, will be from the

ends of the car toward the center, downward to-
ward the floor and then back toward the ends of
the car, a thorough and complete movement of

the entire body of air being thus accomplished.

Figure 8 suggests an electrical system for the
operaticn of the dual unit installation illustrated
in Figure 7, an axle operated generator being in-
dicated at 79, which charges a storage battery
80. A solenoid 81 shifts the operating circuit
from the battery to the generator according to
whether .the generator is turning fast enough
to generate the requisite current. When the car
is stationary the solenoid shifts the operating

cireuit to the hattery, and vice versa, after the

car has attained a.certain speed. The operating
circuit Includes the fan motors 82 and 88 which
are energized by the closing of switches 84 and
85, These mey be closed at will or preferably by

E

compressor motors are represented at 88 and &7

‘ and are emergized through the closing of the

switches 08 and 86. These switches represent

- the mercoids, carried by the dampers which are

tilted by the draft created by the fan motors

82 and 88, .

. Figure 7 shows that the refrigeration system of
one or both of the units is adapted to be extend-
ed so as to function as a water cooler. This is.
illustrated by the tank 90 containing a cooling

10

coil 91 one end of which is tapped into the high .

side of the refrigeration system, preferably in
the region of the receiver 31, see Figure 1, and
the other end of which is adapted to be connected
to the low side of the compressor preferably by
tapping it at some point into the pipe 29.

It is to be understood that the invention pri-

marily concerns itseif with the novel combina-

tion of the several elements unitedly associated in

_ihe consummation of the present invention and
.only secondarily in the specific construction of

the several elements, that substitution of equiva-
lents for those elements specifically disclosed,
are within the purview of the invention, and that
the details of construction as shown and de-
scribed are merely by way of exampie and not to
be consirued as limiting the scope of the inven-
tion as claimed. . . :
What I claim is: i - :
" 1. Alr conditioning apparatus comprising. a
casing; @ partition dividing said casing into

20
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30

chambers, one adapted to communicate with & -

body of air subject to conditioning by said ap-

_paratus and the other adapied to communicate

with s body of air not subject to conditioning by
said apparstus, & fan unit having a fan in cach

chamber . for seiting' up independent currepts

therein, » refrigeration systein Including an
evaporator in the first named chamber and @
condenser and compressor in the second named
chamber, the condenser being arranged between
the fan in sa2id chamber and said compressor, an
air inlet admitéing air to said second named
chamber snterior to said condenser whereby it
passes over said condenser and COmMPressor suc-
cessively in the order named, and means for

. starting sald compressor indirectly with respect

to said fan unit through air pressure created in

_the second named chamber by said fan unit

whereby sald fen unit starts free from the load

of said compressor.
2. Air conditioning spparatus.  comprising a

" casing, a partition dividing said casing into cham-

bers, one adapted to communicate with a body
of air subject to conditioning by said apparatus
and the other adapted to communicate with a
body of air not subject to conditioning by said
apparatus, & fan unit baving fans in each cham-
ber for setting up independent currenis of air
therein, a refrigeration system including an

_evaporator in the first named chamber and &

condenser and cempressor in the second named

. chamber, the condenser being srranged between

the fan and compressor, the part of said casing
defining said second named chamber having an
outlet in line with the axis of the fan in said
chamber, an air inlet admitting air to said sec-
ond named chamber anterior {o said condenser
whereby it passes successively over said con-
denser and compressor in the order named, and
means for starting and stopping said compressor
indirectly with respect to said fan unit compris-
ing a damper in said outlet and constituting part
of the wall of said chamber opening and closing
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through pressure variations incident to the start-
ing and stopping of the fan in said chamber, and
8 switch actuated responsively to the movements
of said damper.

3. Air conditioning apparatus comprlsing a8
casing, a partition dividing said casing into
chambers, one adapted to communicate with a
body of air subject to conditioning by said appa-
ratus and the other adapted to communicate with
a body of air not subject to conditioning by said
apparatus, & fan unit having fans in each cham-
ber for setting up independent currents of air
therein, a refrigeration system including an
evaporator in the first named chamber and s
condenser and compressor in the second named
chamber, the condenser being arranged between
the fan and compressor, the part of said casing
defining said second named chamber having an
outlet in line with the axis of the fan in said
chamber, an air inlet admitting air to said sec-
ond named chamber anterior to said condenser
whereby it passes successively over said con-
denser ‘and compressor in the order named, and
means for starting and stopping said compressor
indirectly with respect to said fan unit compris-
ing a damper in said outlet and constituting part
of the wall of said chamber opening and closing
through “pressure variations incident to the
starting and stopping of the fan in said chamber,
and a switch actuated responsively to the move-
ments of said damper, said switch being nor-
mally open in the closed position of said damper.

4. Air conditioning apparatus as claimed in -

claim 3, including a shell hermeticaly sealing said
compressor and spaced from the walls of said
casing providing for air circulation on all sides
of said shell, the latter forming a reservoir for
the expanded gaseous refrigerant returning to
said compressor, the latter having an inlet port
opening into the chamber of said shell.

5. Air conditioning apparatus comprising a

casing, a partition dividing said casing into cham-

bers, and segregating the air associated with said

‘apparatus. into two portions with which said

chambers communicate, one being a body of air
subject to conditioning by said apparatus, and
the other a body of air not subject to condition-
ing by said apparatus, a fan unit comprising a
shaft extending through said partition having

3,056,353

a fan- 1n each chamber for setting up independ-
ent currents therein, a refrigeration system in-
cluding an evaporator in the first named chamber
and a condenser and compressor in the second
named chamber, said chambers having air out-
let openings in opposite ends of said casing in the
direction of the axis of said shaft, and each
chamber having circumferential air inlet open-

'ings adjacént said partitions and between said

partition and fans, whereby the heat of the com-
pressor and condenser is wasted into the body of
air which is not subject to air conditioning.

6. Air conditioning apparatus as claimed in
claim 5, said compressor having a Iubrication sys-
tem including a lubricant cooling coil extraneous
to sald compressor, said lubricant cooling coil
being located in the same chamber with sald
compressor and between the fan and compressor.

7. Air conditioning apparatus as claimed in
claim 5, the portion of casing which defines the
first mentioned chamber being constructed as a
trough beneath said evaporator for- collecting
water condensed *.pon sald evaporator.

8. Air conditicaing apparatus comprising a
casing, a partition dividing said casing into

" chambers, and segregating the air associated

with sald apparatus into two bodies with
which said chambers communicate, one being
subject to and the other.-not subject to con-
ditioning by said apparatus, a fan unit compris-
ing a motor mounted in said partition having the
shaft extending into both chambers and a fan
in each chamber carried by opposite ends of said
shaft for setting up independent air currents in
said chambers, a refrigeration system including
an evaporator in the first named chamber and a

_condenser and compressor in the second named

chamber whereby the heat of the compressor and
condenser are wasted into the body of air which
is not subject to alr conditioning, but condenser
being arranged between the fan in said cham-
ber and said compressor, and an air inlet ad-
mitting air to said second named chamber an-
terior to said condenser whereby it passes suc-
cessively over said condenser and compressor in
the order named, said chambers having air out-
lets at their opposite ends and in line with said
shaft.
CHARLES F. HAUNZ.
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