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This invention relates to new and useful in 
provements in refrigeration apparatus, and, more 
particularly, aims to provide a novel and valuable 
auxiliary apparatus under governance of time 
measuring means for acting, at predetermined 
irrtervals, and each time over a predetermined 
operating cycle, for defrosting the evaporator of 
a commercial type refrigeration apparatus. 
The invention has been made with the idea of 

providiirrg such an auxiliary apparatus which shall 
be especially useful in connection with the de 
frosting of the evaporator of freezer lockers as 
commonly commercially manufactured, whether 
the evaporator be a blower type one or a plate 
type one. However, since most of the Smaller 
freezer installations employ a blower type evapo 
rator, an apparatus pursuant to the present in 
vention, in view of its relatively low cost of manu 
facture, its simplicity and its efficiency and relia 
bility in operation, should particularly find wide 
acceptance as an economical and otherwise ideal 
type of automatic defroster for a blower type 
evaporator. 
The embodimeTit of the invention as herein 

shown and described, therefore, is one for use with 
a freezer having a blower type evaporator; but 
that fact is to be taken as being merely in illus 
tration of a particular adaptation of the inven 
tion and not as in any way a limitation upon the 
Scope of protection contemplated. 

In carrying out the invention, an apparatus is 
provided which, except for electrical connections 
to certain parts of the freezer, and except for sim 
ple devices easily added to the refrigerating appa 
ratus, is wholly self-complete, and is readily em 
ployable for use with a freezer previously in use. 
Stich easily added devices comprise merely a sole 
noid operated valve interposed in the refrigerant 
line, a solenoid operated valve interposed in the 
water supply line for spraying the evaporator for 
defrosting, and, for use in connection with ex 
tremely cold installations, electric-resistance type 
heating elements for warning the water before it 
is sprayed and while it is being drained off after 
being sprayed. 

Essentially, the apparatus comprises a time 
measuring means, that is, a time-clock having 
instrumentalities manually adjustable in such 
nanner that at certain times, say once in each 
twenty-four hours, there will automatically be 
initiated, continued and completed a predeter 
mined cycle of operations for fully yet safely de 
frosting the evaporator; the arrangement being 
also such that when said cycle is completed, the 
apparatus automatically becomes reset, so as 
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automatically to repeat the cycle when next the 
same is to be performed. 
Each cycle comprises, in the case of a biower 

type evaporator: 
(a) The shutting off of the refrigerator comi 

preSSOr; 
(b) The shutting off of the evaporator blower or 

fan; 
(c) A time lapse sufficient to allow the blower 

or fan to corne to rest; 
(d) The spraying of the evaporator with water; 
(e) A time lapse sufficient to allow the evapo 

rator coils to cool; 
(f) The restarting of the compressor; 
(g) The restarting of the blower or fari. 
These steps of the cycle, taken by themselves, 

are perforried in the order just indieated. 
However, in order to prevent the burikding up 

of high head pressure, an interpolative step is 
performed, which involves cutting off the supply 
of refrigerant to the evaporator while the defrost 
ing cycle is in progress. 

Also, to meet the situation encountered in ex 
tremely cold installations, means are provided 
for performing two other functions; these being 
to keep the Spray water from freezing, and sini 
larly to serve the water so that after being sprayed 
on the evaporator it may be drained off. 

Consequently, the invention involves the pro 
vision of an apparatus which, in addition to being 
adapted automatically to perform the steps (a) 
through (g), is also adapted automatically and 
with propertiming to perform the steps of 

(h) Warming the spray water before and after 
spraying befere and after step (d); 

(i) Cutting off the supply of refrigerant to 
the evaporator following step (b); 

(k) Turning on the spray water following step 
(c); 

(m). Cutting of the supply of spray water foll 
lowing step (d). 
For further comprehension of the invention, 

and of the objects and advantages thereof, ref 
erence will be had to the following description and 
accompanying drawing, and to the appended 
claims in which the various novel features of the 
invention are more particularly set forth. 

In the accompanying drawing forming a mate 
rial part of this disclosure: 

Fig. 1 is a Schematic view showing, among other 
features, the characteristic elements of a type of 
freezer to which the invention will be described as 
applied. 

Fig. 2 is a front elevational view of an embodi 
ment of said self-contained apparatus as now 
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favored, the same being shown in a lidded box, 
with the lid open and partially shown. 

Fig. 3 is a wiring diagram, showing current 
conductive arrangements in the electrical devices 
of Fig. 2, and the Solenoid operated valves afore 
Said. 

Referring to the drawing more in detail, and 
referring first to Fig. 1, an evaporator is indi 
cated at . Refrigerant from a compreSSOr 
goes through a high pressure conduit f2 to a con 
denser i{3, thence to a receiver 5, and from the 
latter to the evaporator 0 through a refrigerant 
liquid transmitting conduit 6 which includes an 
expansion valve 6a. A suction conduit With 
draws the refrigerant from the evaporator and 
returns it to the compressor. The compreSSOr is 
driven by a motor 8, and the evaporator is Served 
by a blower or fan 9 driven by a motor 20. The 
freezer locker is indicated at 2:. 

Also, and pursuant to the invention, a Solenoid 
operated normally open shut-off valve 22 is shown 
as interposed in the line for Supplying refrigerant 
to the evaporator iO; a water spray means for 
the evaporator is indicated at 23, the same having 
a normally closed valve 24 Solenoid-operated to 
open condition; a spray water collecting tray is 
indicated at 25 having a drain pipe 26; a heating 
means for the supply of Spray Water is indicated 
at 27, and a heating means for the drain Water is 
indicated at 28. 

Referring to Fig. 2, the electrically operated 
time-clock is shown at 29, one of the electrical 
relays at 30, the other at 3, the electrically op 
erated timer at 32, and the electrical time-de 
lay relay at 33; these devices suitably mounted 
in a box 34, having an openable lid 35. 
The time-clock 29 is the single pole Single throw 

“Intermatic' time clock, model T. S. 41 (110 volts, 
60 cycle, 35 a.m.p.), made by International Regis 
ter Co., of Chicago, Illinois. This clock is adapt 
ed for initiating an operation controlling cycle 
once every twenty-four hours, and may be man 
ually set to start its operation controlling cycle 
at any time marking the beginning of a quarter 
hour period. It carries an arm or index and an 
associated dial 29a calibrated for each of the 
quarter-hour intervals over a twenty-four hour 
period, these are relatively adjustable and as SO 
adjusted rotated by the clockWOrk mechanism, 
and a pair of individually adjustable coacting 
members one labelled "On' and the other labelled 
"Off.' The manually arranged spacing between 
these “On' and "Off' members measures the 
desired time lapse between the starting and 
finishing of the electrical coaction between the 
time-clock and the device or devices to be con 
trolled thereby. 
In the case of the present invention, the time 

clock 29, when once Set, predetermines the de 
frosting time; that is, the time during which 
the complete defrosting cycle is to be performed, 
and also the time when the cycle is to be started. 
It also, as will be made plain later, establishes 
the length of the 'off' time for the compressor 
and blower. 
The relays 30 and 3 are both double pole 

double throw relays with 110 volt operating coil, 
Cat. #81-219, S. O. 4576569, made by Ward Leon 
ard Electric Co., of Mt. Wernon, New York. 
The electrically Operated timer 32 is a One min 

ute interval, 55 minute maximum, type, having a 
hand manually Settable at any one of the one 
minute divisions around its dial 37; this timer 
being Cat. #P-1-H, made by Industrial Timer 
Corporation, of Newark, New Jersey. 
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The time-delay relay 33 is a double pole double 

throw one, 50 amp., 110 volts A. C., type 304B, 
made by Advance Electric & Relay Co., LOS 
Angeles, California. The same incorporates a 
thernal time delay circuit, adjustable for a de 
layed action of from five seconds to one minute. 
The solenoid operated valves 22 and 24 (these 

shown in Figs. 1 and 3) may also be Standard 
equipment; for instance F7F-1547, type K-10-1, 
made by General Valve Controls Co., of Chicago, 
Illinois. 

Referring now primarily to Fig. 3, as made 
plain by the legends thereon at the left the en 
ergizing leads for the compressor motor 8 are 

, shown at 38 and 39 and at 40 and 4 i, the ener 
gizing leads for the water heating elements 2 and 
28 (these of the electric-resistance type) are 
shown at 42 and 43, and the energizing leads for 
the blower motor are shown at 44 and 45 and 
at 46 and 47. 

Further leads 48 and 40' are connected in par 
allel to the time-clock 29 to the relayS 30 and 
3, and to the time-delay 33, as ShOWn. 
As the time-clock 29 is illustrated, the time has 

not yet arrived for the beginning of a defrosting 
cycle. 
Hence the relay 30 is illustrated in its normal 

condition, for causing operation of the compreS 
sor; that is, with the coil 49 of Said relay not 
yet having been energized, the relay arms 50 
and 5 are now acting, respectively, to connect up 
the leads 39 and 40 and to connect up the leads 
38 and 4. At the same time, the back contacts 
52 and 53 of the relay are disabled in regard 
to the leads 42 and 43 for energizing the Water 
heating elements 2 and 28. 

Hence, also, the relay 3 is illustrated in its 
normal condition, for causing operation of the 
blower; the coil 54 of the relay not yet having 
been energized, and the relay arms 55 and 56 
now acting, respectively, to connect up the leads 
46 and 45 to connect up the leads 47 and 44. At 
the same time, the back contactS 57 and 58 are 
disabled in regard to the leads 60 and 70 for en 
ergizing the solenoid of the refrigerant shut-off 
valve 22. At this time also, the Water Spray Valve 
is closed, due to the breaking of the part of the 
circuit for energizing its solenoid including the 
leads 6 and 62, such breaks being in the timer 
32 at its relay arm 63, arranged normally as 
shown, and in the time-delay relay 33 at its re 
lay arm. 64. 

It is to be noted that the time-delay relay 33 
has, in addition to the relay arm 64, arranged 
normally as shown, a relay arm 65 also arranged 
normally as shown and operating With the relay 
arm 64 on energization of a coil 66, this coil en 
ergized on energization of the relay 3 ; also, a 
contact 69, to be engaged by the arm 64 on en 
ergization of said coil, thereby to start opera 
tion of the timer 32 by energizing its coil 68, 
thereby to prepare for energization of the Sole 
noid of the Water-spray valve 24. 
In regard to such preparation for energiza 

tion of said solenoid of the valve 24, it will be 
noted that the arm 64 and the contact 69 of the 
time-delay relay 33 are in Series with the circuit 
from the back side of the relay 3; such circuit 
including the lead 46, the relay arm 55, the con 
tact 57, a lead 70, and, when the coil 66 is en 
ergized, the arm 64. As this circuit continues 
beyond the parts just mentioned, it includes the 
lead 6t, the solenoid of the valve 24, and the 
lead 62. This lead 62 goes through the timer 32, . 
and has a gap therein at the timer's arm 63. 
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Such gap is closed by energization of the coil 
68. of the timer 32, causing the solenoid of the 
valve 24 to be energized to open the valve 24 
causing water to flow from the water spray means 
23. The gap closed by the timer arm 63 re 
mains closed until the timer 32 has operated for 
the length of time it was set to operate by ad 
justment of its hand 37, at the conclusion of 
which operation the gap is opened and the sole 
noid of the valve 24 is deemergized and the water 
spray is turned off. 
With the relay arm 65 of the time-delay relay 

33 normally in closed condition, that is, in en 
gagement with a contact T, the timer 32 is start 
ed on energization of its coil 68. Energization of 
said coil 68 occurs as soon as the time-clock 29 
reaches its cycle-starting condition. 
When this last happens, the relay 30 is oper 

ated, to shut off the compressor and to energize 
the water heating elements 27 and 28, and at the 
same time the relay 3 is operated to shut off 
the blower 9 and to bring into circuit the lead 
70 by engagement of the arm 55 of said relay with 
the contact 57 of said relay. 
Then, simultaneously, with energization by 

way of the leads 59 and 60 of the Solenoid of the 
valve 22 for shutting off the refrigerant, the coil 
68 of the timer 32 is energized, and the starting 
circuit for said timer is made. 

However, voltage is prevented from reaching 
the solenoid for the water-spray valve 24 until 
the thermal time element 73 of the time-delay 
relay 33 functions to close the normally open 
contacts of said element 73, thereby to close the 
circuit for said Solenoid and so turn on the water 
spray. In other Words, the Water-spray is not 
turned on by opening of the valve 24 until the 
time-delay relay 33 has acted pursuant to its 
manual adjustment, which adjustment is so made 
as to insure that before the water-spray is turned 
on the blower f 9 will have come to rest following 
deenergization of its motor 20. However, as will 
be noted, the refrigerant shut-off valve 22 is 
closed at the very initiation of the defrosting 
cycle. P 
The water-spray, started following shut-off of 

the refrigerant and cessation of operation of the 
compressor and blower, and also following the 
subsequent coming to rest of the rotor of the 
blower, continues, together with the operation 
of the heating means 27 and 28, until the timer 
32 has operated for the length of time for which 
it was set for operation by the adjustment of its 
hand 3. 
The timer 32 and the time-clock 29 are so ad 

justed in relation to the operating characteristic 
of the thermal time element 73 of the time-delay 
relay 33 that, following the shutting of the water 
spray valve 24 by said element 73, there will be 
a sufficient time lag, before the time-clock 29, 
by way of its "off' member, ends the defrosting 
cycle by deemergizing the relays 30 and 3 and 
so restarting the compressor and blower, for the 
evaporator coils to have dried. 
As will now be clear, the time at which a de 

frosting period is to start may be predetermined 
by the setting selected for the adjustable “on' 
member of the time-clock 29; and the length of 
time Over which said cycle is to continue may be 
predetermined by the setting selected for the 
adjustable 'off' member of the time-clock 29. 
The setting to take care of the time-part of the 
cycle required for the rotor of the blower to come 
to rest, and for this time-part to be in its proper 
time-place in the cycle, is made on the time 
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delay relay 33, by adjustment of its thermal time 
element 73. The time required for the water 
spray and for this to start in its proper time 
place in the cycle, is predetermined by the setting 
of the timer 32. The drying time will be the 
difference between that part of the time interval 
for the entire defrosting cycle remaining after 
conclusion of the water-spray, and the time al 
lowed for water Spraying. 
Thus, for each defrosting cycle, these cycles 

recurring at a predetermined time during each 
twenty-four hours, and such time variable as to 
its place in the twenty-four hours as desired, 
the length of compressor and blower idle time is. 
variable, the length of blower come-to-rest time 
is variable, the water-spray time is variable, and 
the drying time is variable. Once the apparatus 
is so timed, and this once when installed, no 
further adjustments will be required. Since all 
the time elements are variable, the apparatus can 
be installed on any style or type of refrigerating 
system that uses the water defrosting method. 
While I have illustrated and described the pre 

ferred embodiment of my invention, it is to be 
understood that I do not limit myself to the pre 
cise construction herein disclosed and the right 
is reserved to all changes and modifications con 
ing within the scope of the invention as defined 
in the appended claims. 

Having thus described my invention, what I 
claim as new, and desire to secure by United 
States Letters Patent is: 

1. An auxiliary apparatus for defrosting a re 
frigerating system of the kind including an elec 
trically oparated compressor, an electrically oper 
ated blower, an evaporator, a refrigerant Supply 
line fronn said compressor to the evaporator and a 
water-spray defrosting means for the evaporator, 
comprising a normally open Solenoid operated 
valve in the supply line to be energized to close and 
stop the flow of refrigerant when defrosting is to 
take place, normally inoperative heating means 
beneath the evaporator and on the Water-Spray 
means, a normally closed solenoid operated valve 
on the water-spray means to be energized to open 
and start the flow of water from the Spray means 
onto the evaporator, and manually settable cir 
cuit means for stopping operation of the compres 
sor and the blower, for closing said normally open 
solenoid, for energizing said heating means and 
for opening said normally closed Solenoid. 

2. An auxiliary apparatus for defrosting a re 
frigerating system of the kind including an elec 
trically operated compressor, an electrically oper 
ated blower, an evaporator, a refrigerant Supply 
line from said compressor to the evaporator and a 
water-spray defrosting means for the evaporator, 
Comprising a normally open Solenoid operated 
valve in the Supply line to be energized to close 
and stop the flow of refrigerant when defrosting 
is to take place, normally inoperative heating 
means beneath the evaporator and on the water 
Spray means, a normally closed Solenoid operated 
Valve on the water-spray means to be energized 
to open and start the flow of water from the spray 
means onto the evaporator, and manually settable 
circuit means for stopping operation of the com 
pressor and the blower, for closing said normally 
Open Solenoid, for energizing said heating means 
and for Opening Said normally closed solenoid, 
Said circuit means including an electrically oper 
ated main time measuring means having manu 
ally settable controls for predetermining the start 
of a defrosting cycle at any time within a twenty 
four hour period. 
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3. An auxiliary apparatus for defrosting a re 
frigerating system of the kind including an elec 
trically operated compressor, an electrically Oper 
ated blower, an evaporator, a refrigerant Supply 
line from said compressor to the evaporator and a 
water-spray defrosting means for the evaporator, 
comprising a normally open solenoid operated 
valve in the supply line to be energized to close 
and stop the flow of refrigerant when defrosting is 
to take place, normally inoperative heating means 
beneath the evaporator and on the Water-Spray 
means, a normally closed solenoid operated valve 
on the Water-spray means to be energized to open 
and start the flow of Water from the Spray means 
onto the evaporator, and manually Settable cir 
cuit means for stopping operation of the conn 
pressor and the blower, for closing said normally 
open Solenoid, for energizing said heating means 

8 
and for opening said normally closed solenoid, 
said circuit means including means for slightly 
delaying energization of the Solenoid of said nor 
mally closed valve following energization of said 

S. circuit means. 
HARVEY H. MELLION. 
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