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My said invention relates to a refrigerat-
ing ~system with automatic controlling
means, preferably electrically operated,
whereby the teraperature in any number of

g vooms in a direct expansion system may be
controlled individually. It is an object of
the invention to provide means in such &
system whereby the entire system may be
controlled automatically, or part may be un-

10 der automatic control and another part un-
der manusl control or the whole may be
manually controlled.

A further object is to provide signalling
means for indicating the condition of the

i§ system.

Still another object is tc provide a man-
uelly-operated valve auxiliary to the auto-
matlc pressure-controlled valve,

Referring to the accompanying drawings

20 which are made a part hercof and on which
similar reference characters indicate similar
parts, )

"~ The figure is a diagrammatic plan view

of an embodiment of the system.

In the drawing reference character 1 in-
“Jicates a compressor driven by a belt 2
from & three-phase motor 3. The compres-
sor forms part of an ammonia circuit includ-
ing a pipe 4 leading to the condenser 5 and
30 g receiver 6. This pipe is provided with

branches 72, 7°, 7¢ and 7¢ leading to freezing

coils 8%, 8% 8° and 8% The ammonia or
other refrigerant is returned from these
freezing coils to the compressor by means of

35 & return pipe 9. :

The coil 11 is a part of an automatic
starter for the main motor 8 and is arranged
to close a magnetically-operated switch 10
whenever the coil is energized thereby clos-

40 ing the motor circuit through lines 13, 14
and 15 and opening the switch when it is de-
energized thus breaking the circuit and stop-
ping the motor.

A manually-operated main line switch 12

45 is also provided for controlling the motor
cireuits. Overload relays at 16 serve to pro-
tect the motor, these relays being in eircuit
with the coil 11 so that the coil will be de-
energized if the relays are opened from

50 overload. This will break the motor cir-
cuit and shut down ‘the motor. The over-

* load relays are in circuit with a lamp 17 ar-
- ranged to go out if said relays open and so
give a signal. Fuses 18* and 18" in the cir-

56 cuits are connected with lamps 17 and 19

28

which go out selectively when a fuse blews
out and thus give a signal to indicate the -
nature of the defect. The circuit for lam

17 may be traced from main line 15 throug
fuse 18%, conductor 507, relays 16, 16, lamp @0
17 and conductor 50 to main line 14, while
that for lamp 19 may be traced from main
line 14 through conductor 50, fuse 18°, lamp -
19, conductor 50° and fuse 18> to main line 15.

1§ either fuse burns out lamp 19 will go 66
out but lamp 17 will go out only if fuse 18°
burns out as hereinafter explained.

_A high ammonia pressure cut-out is pro-
vided at 20, and an electric bell 21 is in eir-
cuit with the cut-out, said bell being oper- 70
ated by a transformer 21 arranged to ring
for indicating cxcessive ammonla pressure.
This cut-out is provided with manual means
for resetting it. A low water pressure cut-
out 23 has a lamp 24 in circuit therewith ar- 75
ranged to light up when the circuit is
broken. This cut-out is provided with auto-
matic resetting means. '

The control circuit, as illustrated, pro-
vides for control of four rooms and includes 80
a series of four normally-closed magnetic
shut-off valves 25, 25°, 25¢ and 25¢ in the
respective branches of the line going to the
different rooms. Fach branch is also pro-
vided with a hand:operated expansion valve 85
26 between the magnetic shut-off valve and -
the automatic expansion valve 27 through .
which passes all the ammonia of the system.
Manuaﬁy operated valves 27* provide means
for cutting the automatic expansion valve 90
97 out of the system and a normally closed
by-pass provided with a manually operated
valve 27° provides means to continue the op-
eration of the system when the automatic ex-
pansion valve is cut out. Fach valve 26 is 95
intended to be set so as to limit the flow of
ammonia to the coil of the corresponding
unit, while the shut-off valves 25% to 25% are
either fully closed or fully open. :

The magnetic shut-off valves are con- 100
trolled as to opening and closing by two-
pole single throw thermostats of the mer-
cury type having a snap action, the lower
poles of such thermostats being indicated at
283, 28v, 28° and 28%. Such thermostats are 108
of advantage over three-wire thermostats in
that no relay having a locking circuit is_re-
quired. These thermostats are connected in
circuit with their respective valves by means
of a conductor 29 leading off from wire 14 110
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and having a branch 30 for each thermostat.

Conductors 312, 31°, 31¢ and 31% extend
from the respective thermostats to the left-
hand contact 32 in the lower sct of each
group of contacts cooperating with the re-
spective control switches 33% 33", 33¢ and
334. The movable members of the respective
control switches, indicated at 342, 34", 81i°
and 34¢, are connected to the respective mag-
netic fluid -shut-off valves by pairs of con-
ductors 35%, 36; 35°, 36; 3b¢, 36°; and 359,
36¢, respectively. A branch 37 of conductor
99 1s connected through branches 382, 88°, 38¢
and 38% to the contacts at the left upper cor-
ners of the switches 332, 33", 33 and 334
The middle contacts of the upper and lower
rows are connected by branches 39, 397, 39°
and 39 to a wire 40. The contacts at the
lower right-hand corners of the switches
are connected in circuit with the low volt-
age coil 11 of the motor starter by a con-
ductor 41 divided into branches 427, 420, 42°
and 42¢ connected respectively to the top
poles 432, 430, 43¢ and 43¢ of the thermostats
and to poles which control the starting and
stopping of the machine. Wires 447 44%
44° and 449 connect these thermostats to the
lower right-hand contacts above referred to.
A transfer switch 45 serves to bridge the
conductors 41 and 46, the latter of which
is connected by branches 473, 47°, 47¢ and 47°
to terminals at the right-hand side of the
respective control switches.

In the operation of the device above de-
scribed, if it is desired to have the system
operate under full automatic control the
switch 45 is placed in the “off” position and
the control switches 83*, 83, 33¢ and 33" in
the “down’ position. The thermostats will
now control the action of the motor by their
upper poles 43" to 43¢, and by ‘their lower
poles 98¢ to 28¢ will control the respective
valves 25" to 25¢ each for itself. When all
the rooms are cold enough the motor stops,
and it starts again as soon as any room. be-
comes heated to a predetermined degree. In
such cases, assuming the room controlled by
the thermostat nearest the top in the draw-
ing to be the heated one, this thermostat will
be in the “on” position and the other three
in the “off” position. A circuit will be closed
from main line 15 through fuse 18, wire 507,
coil 11 and wire 41 to tube 437, then through
wire 44 to switch 332, the movable member
of which is in the “down® position so as to
he connected through wire 47, wire 46, low
water cut-out 23, high ammonia pressure
cut-out 20. wire 50 and main line 14,

The automatic starter is operated by the
circuit above deseribed so as to start the mo-
tor and operate the compressor. After the
motor has started current flows from main
line 14 through wires 29 and 30, the Iower
tube 28 of the uppermost thermostat, line
31% to terminal 82, through the switch 34,
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line 357, the coil of shut-off valve 25%, and
line 36* back to the center terminal of con-
trol switch 38%, then through wires 39" and
40 and fuse 18 to main line 15 thus oper-
ating the lignid ammonia shut-off valve 25
and allowing ammonia to flow into the corre-
¢ponding room. :

In like manner the other three thevmostats
control their respective rooms in a cyele Tike
{hat just deseribed, the arrangement being
such that the compressor will operate as
long as any one thermostat has it< upper
pole (or tube) in the “on” position and will
not c¢lose down until all of said upper poles
of the thermostats are in the “off” position,
it being vecalled that the shut-off valve “for
cach room is controlled by the temperature
in that room <o that the valve will be closed
when the room is cold and the lower pole of
the corresponding thermostat is “off” and
open to admit ammonia when such lower
pole is in the “on™ position.

The high ammonia pressure cut-out swifch
20 cuts out the motor in case of excessive
pressure of ammonia and is hand resef. while
the low water pressure cut-out switeh 23 does
the same when the water pressure to the con-
densers becomes Jow, the latter cut-ont being
automatically reset upon restoration of water
pressure. '

The transfer .switch 45 and control
switches 832, 33% 83° and 33¢ and the indi-
cating lamps 17, 19 and 24 will all be on the
control panel which carries the controlling
and indicating means for the entire electrieal
system. By means of the instrumentalities
on the control panel it is possible as above
explained to arrance for full automatic oper-
ation of the system, as well as for other
modes of operation.

If it is desired to operate all rooms under
manual control alone all the control switches
are thrown intoe the “up” position and trans-
fer switch 45 into the “on” position. This
puts the top pole of each thermostat out of
action, the circuit through switch 45 bridg-
ing the contacts of these poles in such man-
ner that the cirenit through the pull-up coil
of the anfomatic starter 1s in circuit all the
time. This cireuit may be traced from main
line 15 throuch fuse 18%, conductor 502, re-
lavs 16, 16, coil 11, condnctor 41, transfer
switch 45, cut-outs 23 and 20, conductor 0
and fuse 18" to main line 14. If cither or
both of the cut-outs 20 and 23 is open the
coil 11 will be de-energized, the switch 10
will open, and the motor will stop. The
switches 33* to 339 heing “up”, the circuits of
the magnetic shut-off valves are bridged di-
rectly across the power line and these valves
remain open all the time.

If the use of one or more rooms is to be
discontinued altogether, it is only necessary
to open the proper switch on the control
panel, by which the shut-off valve for that
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room is controlled, when the flow of refriger-
ant will be entirely stopped.

To operate part of the rooms under auto-
matic control and others under manual con-
trol part of switches 33*—33¢ are placed
in “up” position whereby the upper poles
43>—43% of their thermostats will be out
of circuit, the switch 45 being in “on” posi-
tion to put the plant in condition to op-
erate manually as to starting and stopping
the motor (the upper pole of each double-
pole thermostat being now out of action).
Now if switches 33* and 33" are in “down”
position, so that the poles of thermostats
28+ and 28" controlling the opening and
cloging of the corresponding magnetic fluid
shut-off valves, are in action, then the open-
ing and closing of valves 25* and 25" will

~be under automatic control of said poles,

while the valves in the remainder of the
system will be open all the time, subject to
manual control by valves 26.

If the low water pressure gauge 23 knocks
off and so shuts down the plant, current will
pass through lamp 24 to afford a visible
signal. When the main line switch 12 is
closed, and the fuses and overload relay
are intact, the lamps 17 and 19 remain
1it, but lamp 19 will go out if the fuse 18°
blows. If both fuses blow, lamps 17 and
19 both go out. In the event of the overload

_relays opening up and the fuses remain-

ing intact, lamp 17 only goes out. In the
above manner a visible indication is given
of any trouble which may develop and the
nature thereof.

A bell ringing transformer 22 and its
bell 21 are so connected in circuit with the
ammonia high pressure cut-out that the bell
will ring in case the plant is shut down due
to such pressure.

It will be obvious to those skilled-in the
art that various changes may be made in
my device without departing from the spirit

of the invention and therefore I do not limit

myself to what is shown in the drawings and

. described in the specification but only as

indicated in tHe appended claims. As an

" example of such changes the hand-operated

50

valve 26 might be ‘placed at the other side

of the magnetic shut-off valve without caus-
ing any difference in the operation or the
efficiency of the device. I may dispense en-

" tirely with the automatic expansion valve

55

and pass. the liquid ammonia directly to the
magnetic shut-off valve and use the hand
o¥erated expansion valve on the other side
of the magnetic shut-off valve from that

shown in the drawing forming a part of
the application. In this method of opera-
tion of course, the suction pressure on the
evaporating system would be controlled by
setting the expansion valves by hand.

Having thus fully described my said in-’
vention, what I claim as new and desire to

secure by Letters Patent, is:
1. A direct expansion refrigerating sys-
tem comprising a plurality of rooms or

tanks, a compressor for supplying refrigerant

thereto, a condenser and receiver for said
refrigerant, a motor operating the compres-
sor, two double-pole snap-action thermostats

in the respective rooms or tanks, and con-.

nections from such thermostats to the mo-
tor whereby the motor will be stopped when
all the thermostats are in off position, audi-
ble means for indicating high refrigerant
pressure and visible means for indicating
low water pressure to the condenser in cir-
cuit with said thermostats, substantially as
set forth.

2. A refrigerating
cooling compartments, means for supply-
ing refrigerant thereto, a condenser and re-
ceiver for said refrigerant, operating means
for the refrigerant supplying means, a tem-
perature responsive device in each refrig-
erating compartment, connections from said
temperature responsive devices to the op-
erating means whereby the same will be
stopped when the temperature responsive
devices are in off position, means for indi-
cating high refrigerating pressure, and ad-
ditional means associated with the tempera-
ture responsive devices for indicating low
water pressure in the condenser, substan
tially as set forth. :

3. A refrigerating system comprising a
plurality of cooling compartments, a com-
pressor for supplying refrigerant ‘thereto, a
condenser and receiver for said refrigerant,
a motor for operating the compressor, a

thermostat in each refrigerating compart-.

ment, connections from said thermostat to
the motor whereby the motor will be stopped
when all the thermostats are in off position,
signalling means for indicating high refrig-
erating pressure, and additional signalling
means in circuit with the thermostats for
indicating low water pressure in the con-
denser, substantially as set forth.

In witness whereof, I have hereunto set
my hand at Waynesboro, Pennsylvania this
30th day of April, A. D. nineteen hundred

and twenty-five.
- FRANK R. ZUMBRO.
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