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2 Claims.

This invention relates generally to improve-
ments in air conditioning systems and relates
particularly to a control system in which air
dampers are controlled to provide ‘maximum
fresh air for all conditions of ambient tempera.-
ture. :

In systems for controlling the temperature of
enclosures it is desirable at all times to introduce
a8 much fresh air into the enclosed space as is
consistent with maintaining the loads on the
heating and cooling apparatus at a minimum.
Thus at ‘times when the outside temperature is
very low, for example, below 0° F., it is desirable
to introduce 25 percent of fresh air into the space
while recirculating 75 percent of the air therein
so that the demand on the heating system is not
too great.
ture is greater than 80° F. it is also desirable to
maintain like proportions of fresh and reecircu-
lated air, in order that the demand on the cooling
system is not too great.

A principal object of the invention is to intro-
duce a maximum amount of fresh air into the
enclosed space between two extremes of smbient
temperature and to “recirculate a maximum
amount of air within the enclosed space when
such recirculation of air is required to relieve the
heating load or the cooling load imposed on’the
system. :

A second object comprehends the provision of
floor-and overhead heating when the temperature
of the enclosure is bélow a certain intermediate
value and the provision of overhead heating only
when the temperature of the enclosure-is above
a certain intermediate value and below a certain
maximum value. ‘

Still :another object is to provide for suitably
tempering (heating "and/or < cooling) the.  air
within the space when' the temperature of the
space reached certain predetermined values.

. “Another object is to provide blower and exhaust
fans which are operable at different speeds ac-
cording to the inside temiperature. requirements
in relation fo the outside temperature, and/or
inside maximuin teraperature. ;

The invention is illustrated in certain preferred
embodiments, in- the accompanying. - drawings
wherein: LR ‘

. Fig. 1is'a schematic:longitudinal cross section
taken through a railway car having the present
invention embodied therein; and

Fig. 2 is a circuit diagram showing the electrical
circuits controlling the apparatus of Fig. 1.

. Referring o Fig. 1 of the drawings, a railway

vehicle 16 is indicated schematically in longitu- 3
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Likewise, when the outside tempera- :
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dinal eross section, to which the heating and air
conditioning system according to the present
invention is applied.” It should be understood,
however, that the invention is not confined {o a
railway car, but is equally applicable to any en-
closed space. ‘

The car {9 is supplied with heat by means of 2
floor radiator {{ which is supplied with heating
medium, such as steam, from g main supply line
i2, the supply of steam to the floor radiator: 11
being under the control of a solenoid operated
flow valve 18 and an additional solenoid operated
admission valve (4, the condensate leaving the
floor radiator 11 by means of outlet pipe 186.

The car (8 is provided with an overhead duct
£7 which has an enfrance opening 18 thereto for
a supply of fresh air. The duct 7 is also pro-
vided -with a plurality of outlets 18 whereby
heated and/or cooled air is supplied to the in-
terior of the car. The duct {7 is also formed
with a return duct 2i. In order to insure ecir-
culation of air through the car {8, an exhaust
fan 22 is provided in the return duet 21, the duct
{7 being additionally provided with a blower 23
for circulating both fresh and recirculated air.

The duct 17 also has situated therein an over-
head air heater 24 which is supplied with steam
from a supply line 28, the supply of steam to this
heater being under the control of a solenoid op-
erated fow valve 27 and a solenoid operated
valve 28, the condensate discharging through pipe
29.

Under certain condition of operation, and also
when the temperature outside the car rises above
a certain value, the air supplied to the car 18
by the duct §7 is cooled. : This is accomplished
by means of a cooler 31 which is supplied with
coolant or refrigerant by a mechanically operated
refrigerator system 32 including a. motor-com- -
pressor unit 33, under the control of a solenoid
operated switch 34, a condenser 3% and coolant
reservoir 87, The supply of coolant to the cooler
3{ is also under the control of an electrically
operated vaive 88. This valve is positioned.in a
supply line 28, the spent coolant being returned
to the compressor unit 23 by .a suction pipe 41.

Under certain conditions of operation, as will
be -described in more detail, the car {0 -is pro-
vided with 90.percent of fresh air, supplied  to
the car-at the opening {8, and 10 percent of re-
circulated air from the interior of. the car; the
amount. of fresh air-and the amount of the re- .
circulated air being under the ¢ontrolof g damper
valve 42 which is actuated hy an electrically ener-
gized device, for example a solenoid 43 and link-
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age 44. - As shown in Fig. 1, the damper 42 is
positioned whereby 90 percent of fresh air is

- supplied to the car and 19 percent of the air

within the car is re-circulated, 80 percent of the
air from within the car being vented to the out-
side atmosphere through an exit port 4. Under
other conditions of operation, 75 percent of the
air within the car 1@ will be recirculated, and
25 percent of fresh air will be brought in from
the outside of the car, the damper valve 42 under
such conditions of operation taking the position
as shown in the dotfed line in Fig. 1.
Referring now to Fig. 2 of the drawings, means
are provided for maintaining the damper 42 in
the dotted line position as shown in Fig. 1, where-
by to introduce 25 percent of fresh air into the

car and to re-circulate 75 percent of the air, and

to provide both overhead heat hy means of the
overhead heater 24, and floor heat by means of
the floor radiators {1 when the temperature ocut-
side of the car {8 is below 0° F. o

The circuits shown in Fig, 2 are under the con-
trol of a switch 5 which closes circuits inclu
a positive line 52, a negative E3, and a maiu
negative. line 54, the latter of which is provided
for circuits which are closed irrespective to the
condition of the switch Bf. . i

Assuming that the outside temperature is below

0° F. and the temperature in the return duct is

below 78° F.. heat ab the foor of the car will
-be supplied by the floor radiators {1, the damper
42 will be -in the dotted line posﬂ:_or) shown in
Fig. 1 to give 75 percent of re~circulated air
25 percent of fresh air, and the blower 23 and
‘the exhaust. fan 22 will operate at slow
The overhead heater will.also supply heat to be
circulated through the duct 7 and past the
overhead openings 49. - Under this condition of
operation a winding 58 of the fHoor heat fow valvs
13 is deenergized, the winding 35 being in paraliel
with the solenoid of relay 34 of the compressor
.33 and remaining deenergized with the valve {3
open until the outside temperature rises to 50°
at thermostat 12§ and the temperature in the
return duch rises to 76° F. At this time the valy
{3 will close, thus shutting off the flew of sicam
to the admission valve .i4 of the floor radiater.
The floor-radiator admission valve £4 is nor-
- mally held open by a spring {8a. Consequently
the valve is held open to supply sieam to the foor
radiators {1 as long as the outside temperature
remains below 50° ¥. and the temperature within
. the car .is less than 78° F. However, when the
-temperature. within the car reaches 78° ¥., the

- ‘emergizing circuit for relay §{ is by-passed around

solenoid 135 and thereby permits relay contact §8
10 close an energizing circuit through ﬂoor heat
solenoid 57 to close valve 14.

The steam- is supplied under ple.asure throuzh
the supply pipe 2% to the normally closed over-
head heat valve 28.- The condensate leaving the
overhead heater 24 is discharged througlhi pive
The overhead heat valve 28 has a winding
71 which is normally deenergized. The winding

26.

T interposed is in a closed circuit which includes.

~the bus 82, a conductor 72 and a closed con-
tactor ‘13 of a relay: 74 which is adapted to be
“energized when the temperature in _the return
duct 2! is-below a certain value, Jhich in the
embodiment shown is 78°. F.

" When the cutside temperature is below (LA TN

_ the’ damper valve 42 is in the dotted line posi-

tion shown in Fig. 1 to p10v1de for 75 percent of

speed.

913

10

20

-~ haust fan 22 are operaued at low speed.

a4
dition of operation, the solenoid 43 is de-ener-
gized, the winding thereof being in an cpen cir-
cuit which includes the positive line 52, a con-
ductor 71, an open contactor I8 of a relay 78
interposed in circuit with the conductor 7%, and
the main negative line 54.

Under conditions when the outside tempera~
ture is below 0° T, the blower 23 and the ex-
Under
this condition the blower 23 and the exhaust fan
22 are in a closed circuit -leading from positive
ling -2 through conductor 8f, an adjustable re-
sistor -82 connected therein and a conductor 83
to the negative bus 53.

The ecircuits thus far described are effective
when the outside temperature -is helow §° P,
The system, according to the present invention,
includes both floor heat and overhead heat, both
of which are effective during the normal heat-
ing ¢ycle. 'The floor radiators are made ineffec-
tive .when the- outside temperature rises-above
56> W, At this time and-throughout any-addi-
tional rise in temperature, cooling is made avail-
able within the car {8 by the energizaiion of
master relay 84, provided that the interior tem-
perature is such as to require cooling. If no

- cooling is required within the car {6 the over-

and .-

head heating system will continue to operate to

" maintain  the proper temperature-without -the

need for heat to be supplied by the floor radi-
ators {i.

The circuits for controlling the heatmsr and air
conditioning system according to the present in-

" yention include g holding or “stick” circuit which

40
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re-circulated air and the admission into the car- .

§8.0f 25 percent of fresh air.

Undey this:con~

75

-effeciive.

responds to certain conditions in erder tohe made
The first of these conditions is that
the outside .temperature is above 0° F. and the
second condition is that the: return duet tem-
perature must-be below 78° F. When the out-
side temperature stands-between §° F. and less
than 50° ¥.,. and that the temperature in the

“refurn duct 21 is below 78° ., the following .

conditions will prﬂvall The ﬁrss, of these condi-
tions is that the damper valve 42 will move to
the-full line position as shown in.Fig. 1 to pro-~
vide 90 percent of fresh air and 10 percent of
re=cireulated air. The second of these conditions
is that the exhaust fan 22 and the blowe*‘ 23
operate at intermediate speed.

Under the conditions just mentioned, a circuit
is closed By a thermostat .84 which functions
when. the outside temperature rises shove 0° F.
This circuit includes positive line 52, a conductor

the winding 87 .of a relay 88, and thence

'thrOL.gh a resistor 88 and a conductor 81 to the

negative bus line §3. The energizing of {the 1e--
lay 88 -closes-a circuit which includes the posi-
tive line 52, a coniductor 92, a contactor §8 of
the relay &8 and a conductor 84 which taps the
mid-point of the variable resistor 32 thereby in-
creasing ‘the operation of the blowers 23 and the
exhaust fan 22 to an intermediabe speed, and
thenee through the blower #3 and the-exhaust
fan 22 through a conductor 83 to the negative
bus 53.7 It will be observed .that-the blower .
28 and the exhaust fan 22 are connected in par-
allel so that both will cperate at the same speed.
An additional circuit is closed upon energiza-
tion of the relay 88, said circuit including the
positive line 32, a normally closed switch 88 'in '
a conductor 97, the winding of the relay 18,
conductor ‘88, contactor 88 of the relay 88, a con-
ductor 181 and thence through a contactor 162 of

the relay 74 which is maintained energized so

long as the thermostat {08 in the return duct 21.
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see also Fig. 1, is below 78° F.. As long as the tem-
perature in. the return: duct 21 is below 78°. F

a circuit is made through a winding 104 of the
relay 74, a conductor 106, and resistors 187 and
108 with which the winding 104 is in circuit. ‘The
closing of the relay 19 energizes the winding
16 of the solenoid actuator 43, thus moving the
damper valve 42 to the full line position shown in
Fig. 1, the damper valve 42 then being in posi-
tion to admit 90 percent of fresh air and to re-
circulate 10 percent of the air within the car. 8.

Energization of the relays 88 and 74 controls a
“stick” circuit for energizing a relay {88. When
the relays 88 and 74 are thus energized, under
the conditions as described above, the “stick”
circuit thus made includes a conductor :1{f
branching from the conductor 97, a winding 112
of the relay 109, thence through a conductor {13
which is connected' to the lead 98, the circuit
then being: completed through the contactor 99
of the relay 88, the line {01 and the contactor
102 of the relay 74. - The energization of the relay
109 closes another “stick” circuit which includes
conductor - 1 {4 ~branching from the lead . (81,
thence through the closed contactor {16 of the
relay 109 to the negative bus 53.through a con-
ductor 117.

From the foregoing description it will -be ap-
parent ‘that when the temperature outside the
car is between: 0° F. and 50° F. the system will
operate to give ‘90 percent. of fresh air, the air
80 .supplied by the blower 23 and the exhaust fan
22 operating at intermediate speed, at the same
time-both floor heat and overhead duct heating
being supplied with steam through the fiow valves
{3 and 27 and the floor radiator admission valve
14 and the overhead heat valve 28 as before; the
circuits for maintaining conditions of the valves
18, 14, 21, and 28 remaining the same as though
the outside temperature were-at 02 F. or less:

Under the condition when the ambient outside
the car 10 is greater than 50° F. the system is so
arranged that the heating vapor supplied to the
floor radiator !i is cut off by the floor valve 14,
heat being supplied to the interior of the. car (9
through the overhead heater 24 under the con-
trol of the overhead heater valve 28, provided
that the return duct temperature remains less
than :80° F. Under this condition ‘of operation,
when. the outside temperature is greater than
50°.7, the blower 23 and the exhaust fan 22 will
operate at full speed, the resistor 82 being
shunted out of circuit with the blower 23 and the
fan 22.

‘When the outside temperature reaches 50° F
a winding 118 of the master relay 64 will be ener-
gized, the circuit leading from the positive line 52
through the coil 118, and a conductor {49 in-
cluding an outside thermostat 121 which closes
when. the outside temperature. rises to 50° F.

' When the relay 64 is thus energized, an additional
circuit is made for subsequent deenergization of
the relay. 189 when the return duct 2{. attains a
temperature of - 80° ¥.  This additional circuif
includes a lead 122 branching from the lead (i1,
thence through a closed contactor. 128 of the relay
64, a conductor 124 which leads to a.re-circulat-

. Ing cooling thermostat 126 positioned in the re-
turn duet 24, and a .conductor. (27 to the main
negative line 54 ‘

The energization of the relay. 84, which takes
place when the outside temperatire rises to 50°

F., also causes the blower 28 and the exhaust fan.

22 to. operate as full speed, at full supply poten-
tial across the supply line 52, 53. When the relay

10
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64 is energized, a- circuit is made leading from
positive line 52 through a closed contactor 128 of
the relay 64, a conductor 129, a closed ecomtactor
131 of the relay 109, a conductor 132 joining the
conductor 84 and thence through the blowers 23
and the exhaust fan 22 and the conductor 83 to
the negative bus line 53.

As long as the temperature of the return duct
2t is below 78° F. the relay 14 remains energized,
the coil 104 6f the relay being in circuit with the
conductor 18§ across the supply line 52, 54. The
relay 84 controls the operation of the floor heat
relay §{ and through it controls the floor heat
valve {4. When the outside temperature reaches
50° F. the relay 64 is energized which condition
opens contact 134 thereof and deenergizes the
relay 61, the ecircuit for the relay §{ including
positive line 52, conductor 133, contactor 134
(now open: because the relay 64 is energized),
winding 138 of the relay 61 and closed contactor
137 of the relay 14, the latter of which remains
energized while the return duct is below 78° F
When -the relay 6{ is thus de-energized, the
winding . 57 of the floor heat valve {4 will be
energized and the valve 14 -will close thus cutting
off the supply of steam to the radiators {f.

When' the outside temperature moves below
50° ‘F. and the temperature of the return duct
21 is less than 78° F., the. circuit for energizing
relay 61 is closed through de-energized closed
contact 134 of relay 64 and energized closed con~
tact 137 of relay 74. Under such conditions the
temperature at the floor thermostat 188 will be
belew 78° F. Consequently the relay 61 will be
energized -open-and the floor heat valve will re-
main open under the influence of spring i4a,
but when the temperature within the car again
reaches 78° ‘¥ .while the outside temperature
remains below 50° ¥,, the supply of electric cur-
rent to coil 138 of relay 61 will be cut off by the
opening. of contact (31 of relay 14 and thereby
result in closing relay 6! to energize floor hest
valve {4 closed. 'The floor heat thermostat {38
is provided with an auxiliary heater {39 which is
energized and in a circuit including eonductors
(41, 182, 142a and contactor 143 of the relay 14.
Thus, when the return duct thermostat 163 con-
trolling the -overhead heat is calling for heat,
the relay 74 -will be energized and the contactor
143 will be opened. . Auxiliary heat will be re-
moved from the ficor heat thermostat 138, but as
soon as said return duct thermostat 108 is satis-
fled the contactor 143 will close and the thermo-

- stat 188 will receive sufficient auxiliary heat to

63

cause it to close and. thereby short out the coil
{35 of the relay.thus re-energizing the winding
57 to close the floor heat valve {4, The amount
of electrical heat applied to the floor heat ther-
mostat is such as to cause it to function when the
overhiead heat thermostat 103 is satisfied. Con-
sequently. the floor heat radiators are effective
only -‘when the floor heat thermostat. calls for
heat when steam .is being supplied to overhead
heater 24.. If, for any reason, the floor ther-
mostat 138 is ‘closed while the. overhead heat

;-thermostat is calling for heat, the relay 61 will

he de-energized  closed by the functioning of

thermostat 138 and the radiator valve 14 will be

energized closed to shut:off the foor heat.
However, floor heat: will not be supplied to.the

‘radiators ‘1§ since the flow of steam. to the floor

radiators-1{ is also under the control of the fiow
valve {3 which is.closed when its coil 5§ is:ener-
gized.- The temperature in the return duct 21
is. adapted to control the flow valve {3 and to
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energize: the coil: 587 to close: said. valve.

78° -and the ambient is above 50° F. a circuit
is ‘made which. includes a conductor {44, con-
tactors 146, a coil |47 of the relay €8, a cooling
pilot thermostat: (48:and a-lead {49 to.the nega-
tive bus §3. 'The energization of the relay &8

When
the temperature: in: the refurn: duct 24 reaches

closes the circuit! through. the contactor 83 of .

the relay 54; the contactor 67 of the relay 8§, the

lead 88 and the coil 58 of the flow valve i3, thus

closing .-the valve {8: A parallel cirzuit is made

at this time through:a- coil {51 of the solenoid

operated - switch--34 thus supplying current o
the motor-compressor unit 32 through a. con-
juctor' 188, see Fig. 1. The motor-compressor
unit 33 is. provided with. an electrically operated
valve 2% which controls-the supply of refrigerant
to the evaporator 3.
The overhiead heat the1mostat 183, the cooling
re-cireulation control thermostat 128 and the
~cooling pilot thermostat 148 are respectively pro-
vided with: auxiliary heaters $52, 153 and 154
which have a maxium variation of 6° . and are
adjusiable by & variable resistor {156, Auxiliary
heater $52is.in a circuit which comprise adjust-
able resistor 158, a conductor 1587, a resisior 18%¢
and the conductor {27. - Auxiliary heater 183 is
in a circuit-which includes the adjustable resistor

{E6. a conductor 158, 2 resistor 189, and a lead.

i8¢, The auxiliary heater {54 is in a circuit in-
cluding the adjustable resistor 156, lead (58, a
resistor 162, and a lead (83.

It will be seen from the foregoing that there
is-a range of temperatures within- the car {8
during which range both overhead heat and cool-

ing will-'be had. This range of temperatures in .

the return: duct 24-is from 76° F. to 78° F. - As
explained, the relay 68 will be energized when
the te'npnrature_ in ‘the return duct 21.reaches
78° P to start the compressor 33, the cooling pilot
thermostat 148 controlling the relay 68. The
relay 74 i§ deenergized when the tempetrature
in the return duct 21 reaches 78° F., the thermo-
stat 183 shorting out the-coil 1§4. When the
< temperature in the return duct 21 reaches 78° I
- the ecircuit for energizing the relay 79 is opened
and the solenoid 78 is deenergized, thus moving
the ,damper 42 to the dotted line position seen
in ¥ig. 1-to provide for 75 percent of re-circulated
air and 25 percent of fresh:air. When the tem-
perstme in. the return duct reaches 78° F. over-
heéad heat from the overhead heater 24 Is cutb
off; since the deenergization of the relay T4 will

open the econtactor 73 and deenergize the wind- -

ing T#of the valve 28, At this time the air mov-
ing past the evaporator-3i will coolthecar §0.

“When the temperature in the return duct 21
and the car 10 reaches 80° F. both relays {88
and 79 will: be deenergized, the cooling re-circu-
lating control- thermostat 12§ shorting out the

- winding 112 of the relay 189 to reduce the operat-
ing speed of the fan 22-and blower 23 and also-

shorting out the winding of relay 72 so as to de-
energize the. damper solenoid 43 and thereby
permit the damper 42 to-assume the dotted line
position, in, Fig.“1. - The short circuit so made
eads from: positive line-52 through conductor
‘37 closed switch-88, conduictor {11, conductor 122,
closed contactor i23; conductor IZA the cooling
re-cireulation. thermostat 126, conductors- {13
and-88 through closed contact 88 of relay 88, and
thence through conductor 18! and closed contact
{82 0of relay T4 to the negative bus §3.

131, Wthh when- closed: shorts out the resistor

The de-
energization of the relay {09 opens the contactor .

10-

20

%]
[+

&
<@

40

45

fgn

60

- relay controilable by the last men

aliering load on the system by varying

8 ,
82 controlling: the speed of the blowers 23 and
the exhaust fan 22, When the contactor- {31: is:
open the fan: 22 and the -blower 23 will operate:
at intermediate speed; only a portion of the re-
sistor 82 being in circuit with the fan and blowers,
the circuit: thereto then including the conductor
g2, closed: contactor 93; lead 94, part of the re-
istor 82 and. conductors &1 and 83. The de-

‘energization of -relay 79 opens contact 18 and

therefore deenergizes the solenoid &3, whereby
the damper is moved by spring 45 o the dotted
line position of Pig, 1 for delivery of 75 percent
of re-circulated. air and 25 percent of iresh air
through the cooler 31.

I6-wiil -‘be thus seen that a novel and useful
form of a combined heating andiair cooling sys-
tem has. been. provided: which is sensitive in ity
3.(u~uﬁ to wxde changes in. outside temper~

wit ln the space within narrow limits. The
sygtemn according to the present invention- is

argoherized. by- the provision of & maximum
2moun t of fresh: aiv when ihe ouisids temper-
ature, withinh the space within narrow limits..
i lacing 100 severe a load cn the heating
2 portions of the system.  The system
7 to the presens invention is alse char-
zeﬂ by the pro nof a d mper "'*mrol-

the anf‘owlt of il"f?sﬂ az 40 he introduced into

tie space when the heating and/or cosling lbads

are su ¢h -as to rsquire the recirculation of the
previously treated air. '

Wnﬂ me ’f'Vl,ﬂuxO‘() has been described in ag-
referred:embodiment, 165 scope
ba limited in te

hown nor otherwise
nded cmxmu

air-to an

1. A system fof supplying tempered
enelosed space to mizintain a desired t‘e*n“era‘tnu

thersin, comprising, in combination, an else
trically operated blower communicating with tlﬂe,
eneclosed space and with the oubside atmosphere
for delivering g stream- of air into said enclosed
space; an electrically- operated exhaust fan con-~
nected: in parallel with:said blower and operable
0% Athdraw air from the enclozed space ang dis-
h mg the same into the cutside atmosphere,

ch

hd air delivered into the enclosed spacs
and electrlcal means for autuating said damper,
means including g thermostat responsive to the
temperaturs of the enclosed spacr* and o relay
control thereby for-increasing and decreasing the
sffectiveness of said temperature aliering means,
means including a second’ thermostat responsive
to @ predetermined outzide temperature and a
relay control thereby for Varvmg the operating
gpeeds for said blower and said exhaust fan; &
ioned relay
and adapted to control the enerzizetion of said
damper actuating means, .whereby  ihe said
damper may be altered toreduce the temperature
the pro-

~ portion ofrecirculated: air and fresh air-in rela-

70

(3

nfu ber alter the onnratm

tion to-the temperature requirements of the en-
closed space, a master relay, a third thermostab
responsive to a predetermined higher outside
yamperature for controlling the master relay, and
a relay cooperating with a closed contact of said’
master relay for closing an energizing cirveuit to
speeds of said blower

‘,.‘

and’ sald fan:.
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2. A system for supplying tempered air to an References Cited in the file of this patent

enclosed space according to claim 1 characterized UNITED STATES PATENTS

in that a fourth thermostat is provided for con-

trolling the last mentioned relay effective to alter - Number Name Date

the operating speeds of said blower and fan, the 5 ~1949,735  Bulkeley —..__..____ Mar. 6, 1934

said fourth thermostat heing set to function at a 2,050,824 Atherton __..._____ Aug. 11, 1936

predetermined inside temperature to open the 2,095,881 Madden oo Oct. 12, 1937

last mentioned energizing circuit through said 2144693  Seid .______________ Jan. 24, 1939

blower and said fan. 2,177,596 Haines ____.._____ Oct. 24, 1939
10 2,182,449 Parksetal. .. __ Deec. 5, 1939

2,201,765 Buwer ... _._______ May 21, 1940



