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UNITED STATES

1,658,340
PATENT OFFICE.

JESSE G. KING, OF DAYTON, OHIO, ASSIGNOR TO DELCO-LIGHT COMPANY, OF DAYTON,

OHIO, A CORPORATION OF DELAW.

REFRIGERATING APPARATUS,

Application filed November 15, 1923. Serial No. 675,005,

This invention relates to automatic con-
trolling mechanisms, and more particularly
to the control of refrigerant of a refrig-
erating machine. )

‘One of the objects of the present invention
is to provide a refrigerating system in which
normally a certain temperature may be ob-
tained and in which the operation thereof
may be changed to obtain temporarily a
higher temperature. The embodiment is
herein illustrated in connection with a refrig-
erating system in which refrigerant is cyeli-
cally circulated and in connection with that
type of system it is a further object to vary
at will one cycle of the apparatus so as to
raise the upper limit of temperature range
during that cycle and then restore the suc-
ceeding cycles to their normal range.

It is customary to control the operation
of household refrigerating machines so that
the upper limit of temperature range main-
tained in the cabinet will be below 32° F.—
say between 10° F. for the lower limit and
28° K. for the upper limit. When operat-
ing within this range the expansion unit is
likely to become covered with ice and frost
becanse of the moist state of the air sur-
rounding said unit, and become more or less
insulated from the air in the cabinet. Under
such circumstances it has been the practice
to stop the refrigerating apparatus for a
period of time long enough to allow the
temperature within the cabinet to rise and
melt the ice and frost within the expansion
unit. By this invention the period of ris-
ing temperature in one refrigerating cycle
may be prolonged at will and the temper-
ature within the cabinet allowed to rise
above the freezing point so as to defrost the
expansion unit, and the cycles thereafter be
restored automatically so as to maintain the
normal temperature range below freezing.

This invention consists in a manually con-
trolled element, which may be denominated
a defrosting means, and which may be set
to prevent the automatic controlling mech-
anism from operating during the phase of
rising temperature until the temperature in
the vicinity of the expanding unit has risen
to a predetermined point higher than that
at which the controlling mechanism operates
in the normal cyeles, and to be rendered
inoperative automatically when the control-

ling mechanism operates to stop the evapo-
rating or rising temperature period and
start éhe condensing or falling temperature
period..

In the accompanying drawings in which
like reference characters indicate like parts
throughout the several views,

Fig. 1 is a front elevation of a refrig-
erator cabinet partly broken away to ex-
pose parts of a refrigerating apparatus in-
stalled in it;

Fig. 2 is a section on the line 2—2 of Fig.
1, illustrating a hand-operated device for
setting the defrosting means;

Fig. 3 is a side elevation of so much of an
automatic controlling mechanism as is neces-
sary to show the relation of the defrosting
means to the other parts of the controlling
mechanism, said controlling mechanism be-
ing in the position assumed when it has stop-
ged the evaporating period, started the con-
densing period, and rendered the defrost-
1n%_means' inoperative :

ig. 4 is an elevation of said controllin
mechanism, in the position assumed by 1t
when the condensing period is stopped and
the evaporating period begun, with the de-
frosting device set so as to prolong the evap-
orating period or period of rising tempera-
ture, and '

Fig. 5 is a section on the line 5—5 of
Fig. 8.

In the drawings the invention is exempli-
fied in a yieldable resistance element com-
bined with a controlling mechanism of the
type.disclosed in the patent to Bechtold and
Mellowes, No. 1,478,421, patented December
25, 1923, and so constructed and disposed
as to apply added resistance to the operat-
ing member thereof when it approaches the
end of its movement toward the position it
assumes to start the condensing period and
to be rendered inoperative as soon as the
condensing period has been started.

In Fig. 1, numeral 20 indicates 3 refriger-
ating cabinet, having a compartment 21 in
which a refrigerating machine is housed; a
cooling compartment 922 containing an ex-
pansion unit, and a compartment 23 for the
storage of food or other materials to be
kept cool. A removable panel-like closure
24 covers the front of the machine compart-
ment, and the usual hinged doors afford ac-
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cess-to the other comﬂartments. ‘Openings
95 and 26 between the compartment con-
taining the expansion unit and the food
compartment provide for. the circulation of
air through said compartments. .
A refrigerating machine unit 27 is shown
installed in compartment 21. The unit 27

may be constructed like that disclosed in

.U.’S. patent to Bechtold and Mellowes,
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#1,276,612, patented August 20, 1918, and
need not be described in detail. It will be
sufficient to state that the apparatus is of the
compressor-condenser-expander circuit type
and that the machine unit comprises a com-
pressor (concealed in Fig. 1 behind the clo-

‘sure 24) a prime mover 28 for driving

the " compressor, and a condenser chamber
formed with the compressor casing. The
prime mover 28 in this embodiment is an
electric motor which is started and stopped
by a switch (not shown) operated by the
controlling mechanism to be described.
Within the cooling compartment 22, an ex-
panding unit, indicated as a whole by 29,

‘may be sustained by hangers or brackets 30.

The expanding unit may comprise the usual
expansion tank 31 and expansion coils, not
shown in Fig. 1 because they are concealed
within a brine tank 82. Ice trays for hold-
ing water to be frozen or desserts to be con-
gealed are indicated at 33. Whether the
coils of the expanding unit are immersed in
a brine tank or exposed directly to air circu-
lating within the cabinet is not material to
this invention. , )
‘When the compressor is operating, refrig-
erant in vaporous form is drawn from the ex-
pansion tank 81, compressed and condensed,
and then pumped to the expansion tank. In
Fig. 1, numeral 34 indicates the low pressure
or vapor conductor which extends from the

- upper portion of the tank 31 to the low

. 46

. portion of the expansion tank. Accordingto

50

res-
sure side of the compressor, and 35 the %igh
ressure or liquid conductor which leads
om the high pressure side of the com-
pressor through the condenser to the lower

the usual practice, a liquid control valve (not
shown) of any approved type, may regulate
the discharge of refrigerant from the con-
ductor 35 into expansion tank 31. When

- motor 28 is started the compressor operates.
" ‘The motor is stopped and started automati-

55

- cally .in response to certain predetermined
‘limits of

ressure .in a fluid medium, the

- pressure of which varies in accordance with

60

variations of temperature. The fluid pres-
sure medium referred to may be the refrig-
erant in the low pressure side of the refriger-
ant circulating conductors or it may be in a

thermostatic tube having one end juxtaposed

to or in the immediate vicinity of the expan-
sion unit. In Fig. 1, a thermostatic tube 36
is illustrated, one end of which enters the
brine tank 32 so that the pressure of the

1,658,840

fluid confined within the tube is always ap-
proximately the pressure of the confined gas
or vapor at the temperature of the brine
which surrounds the expansion coils. The
control mechanism referred to is operated
in response to pressure within tube 36, said
mechanism starting the compressor when the
pressure in said tube is such as results at the
upper limit of temperature intended to be
reached in the vicinity of the expansion unit
and stopping the compressor when the pres-
sure corresponds to that produced by the
lower limit of temperature. The pressure
in tube 36 is transmitted to the controlling
mechanism by a flexible diaphragm consist-
ing of a tubular corrugated %gilows 37
which constitutes a part of said controllin,
mechanism. The bellows acts upon a switc
operating member which moves a switch to
open or close the circuit of motor 28. -

The switch for opening and closing the
motor- circuit may be a snap switch (not
shown) of any suitable tyﬂe disposed in a
switch box 38. The switch box 38 and a
platform-like extension 39 thereon constitute
a base for supporting the controlling mecha-
nism by which a rod 40 that is connected to
the switch may be moved to open and close
the switch. From the extension 39 rises a
plurality of rigid standards 41, which sup-
port a rigid frame 42 that comprises an arm
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or projection 43 extending over the switch -

box 38, and a part 43* that overhangs the
latform-like extension 39. ' A bearing mem-
er 44 depends from each edge of frame 42
between two of the supporting standards
41, each bearing member having a V-shaped
notch 45 at its lower end. Although Figs.
3 and 4, being side elevations, show only one
of these bearing members 44, it will be
understood that as one depend’s from each
side of the frame 42, an elevation from the
other side would present the same appear-
ance. : ‘
There are preferably four of the standards
41. In the space between said standards is
the tubular metallic bellows 37, the lower
end of which is sealed, fluid tight, to said

platform-like extension 89 in any suitable -

manner, but is provided with an opening
communicating with the thermostatic tube
36. The upper end of bellows 37 is sealed
to a head 46 from which an arm 47 extends
beneath the arm 43 of frame 42 and which
is connected to the arm 43 by a link 48.
Rising from the head 46 there is a central
bearing standard 49 having a V-shaped
notch 50 in its upper end the center or apex
line of which is garallel with, but displaced
laterally from the center or apex lines of
the notches 45 in depending bearing member
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44. A lever 51, constituting an operating

member, is fulcrumed between its ends in
the notches 45 by means of knife edged
bearings 52 carried by the lever. A knife
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edged bearing 58 carried on said lever rests
in the notch 50 of the upright member 49
which rises from the bellows head. At its
right end,—as viewed in Fig. 4,—lever 51 is
pivoted at 54 to the switch moving rod 40
before mentioned. On the other end of lever
51 is an adjustable weight 55 which may be
fixed at various points along the arm of
lever 51 by means of set screw 56. The
weighted arm of lever 51 is preferably
guided by a guide member 57, here shown
as a bracket having a right angled flange 58
seated on top of the overhanging part 43
of frame 42 and secured in place by machine
screws 59. Said guide member 57 has an
elongated slot which serves not only to limit
lateral movements of the lever arm, but
also to limit the range of oscillation of lever
51 about its fulerum so that no undue strain
may be transmitted to the snap switch after
it has been opened or closed. - The structure
of the switch operating lever, its mount and
connection to the bellows are fully disclosed
in the patent to Bechtold and Mellowes,
No. 1,478,421, patented December 25, 1923.
As thus far described, it will be apparent

that if sufficient pressure is admitted to the

bellows 37 the latter will expand and cause
the lever 51 to move about its fulcrum on
bearing members 44, turning the lever so as
to raise the weight 55 and depress the rod
This closes the switch. = Decrease of
pressure in bellows 37 will permit the weight
55 to depress the weighted arm of the lever
and raise the opposite end, thus lifting rod
40 and finally opening the switch. It will
be understood that the switch does not make
or break contact in the motor circuit until
at or near the limits of movement of lever

- 51 and rod 40, in the manner charateristic

of snap switches,
By adjusting weight 55 toward the end of
leyer 51, it will be apparent that the switch

‘will open when the pressure in bellows 37 is

at a certain predetermined low pressure and
the expansion unit at a corresponding tem-
perature, and that by moving weight 55
nearer to the fulcrum the switch will open

.only when the pressure in the bellows is still

lower, corresponding to a lower temperature
at the expansion unit; likewise, that the
difference between opening and closing pres-
sures and temperatures may be vari by
adjusting the weight 55. It will also be
anarent that with the adjustable weight
alone controlling the range of pressure and
temperature between opening and closing of
the switch, the pressure that closes the switch
cannot be varied without also varying the
pressure that opens it, and that with a given
setting of the wéight 55 the cycles will su--
ceed each other between a” substantially
definite high and low pressure corresponding
to a substantially definite high and low
temperature.

By interposing in the latter part of the
upward path of movement of the weighted
arm of lever 51 an additional resistance, it
will be clear that the closing of the switch
and starting of the motor will be deferred to
a time later than it would be without such
interposition. If additional resistance is
added to said lever, additional pressure must
be built up in the bellows to overcome it and
the additional pressure must occur by reason
of an increase of temperature at the expan-
sion unit of the refrigerating apparatus.
The particular improvement to which this
application relates comprises an additional
resistance that can be interposed at will in
the path of the weighted arm of switch
operating lever 51, toward the end of its
upward movement and will be automati-
cally disabled as by being removed from the
path of movement of sald lever as soon as
its additional resistance has been once over-
come. Thereafter the refrigerating cycles
proceed in the normal range.

In ‘the invention as exemplified by the
drawings, the additional resistance for pro-

longing the period of rising temperature of

one cycle is provided by a U-shaped lever
member 60, the two limbs 61 of which are
pivoted, between their ends at 62, to parallel
arms 63 extending, one from each edge of
guide bracket 57, toward the fulerum of
lever 51. The U-shaped member 60 is
limited in its upward and downward move-
ments by stop shoulders 64 and 65, respec-
tively. Attached to an ear 66 on each side

- of the member 60 is one end of a coiled ten-

sion spring 67, the other end of each of
which is attached to arm 63 by means of
a take-up bolt 68. The springs 67 exert
their tension, as will be seen by inspecting
the drawings, so that when the member 60

is lowered as indicated in Fig. 4, into the

path of novement of lever 51, the spring,
exerting its tension in a line below the
pivot of member 60, will hold it so until
its tension is overcome by the pressure in
bellows 87 pushing the lever 51 against it.
And when the member 60 has been pushed
upward by the pressure in bellows 37 un-
til the pull of the spring is on a line above
the pivot of member 60, the spring will
hold member 60 in this inoperative position
out of the path of lever 51 until it is again
reset by hand. The member 60 is intended
to be so disposed with relation to the lever
51 and the switch that when, in rising, the
weighted arm of lever 51 has pushed up-
ward the resistance member 60 to the point
where the spring 67 will snap it away from
the lever, the switch will ﬁe snapped to
closed position, and the compressor will be
started. Tt is readily apParenjg, that the ten-

sion of springs 67 can be adjusted by the:
take-up bolts 68. In this manner, the re-

sistance device can be varied tp thus regu-
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late the temperature at which the. switch
is actuated to start the compressor motor
when said resistance device is operative.

In order to reset the resistance member
60, that is, to move it from the ineffective
position in which it is shown in Fig. 3, to
the effective position in which it is shown

- in Tig. 4, a device is provided that can be

10

. wire 70 so that an outward

operated from the exterior of the cabinet.
This device may comprise & resetting lever
69 to which is attached one end of a wire
70, the other end of which is attached to
a bar 71 having a handle 72 on the outside
of the front wall 20° of the cabinet. A
tubular guide 73 extends through said front
wall in which the bar 71 is adapted to slide.
That portion of the tubular guide that
passes through the wall is threaded and is

clamped securely in place by nuts 74. The-

inner end of said tubular guide 73 is curved
downward, as at 75, in order to guide the
dpull of the

handle 72 may exert an upward pull of the

-wire at substantially right angles to the

power arm of resetting lever 69. Resetting
lever 69 may be of “U-shape, one limb 76
being pivoted in bearings 77 at the lower
end of guide bracket 57 and encircled by

" g coiled torsion spring 78, so constructed

30

35

and arranged as to exert its elastic force
to keep lever 69 in its down or inactive
position and to pull on the wire 70 so as
to hold the handle 72 close against one of
the nuts 74 at the front of the cabinet.
The other limb is so disposed as to engage

the extremities of the limbs 61 of resistance.

member 60 when. the handle 72 is pulled

- outward and lifts lever 69 against the re-

sistance of spring 78. As member 60 is
a lever of the first class, upward pressure
of lever 69 on the ends of the limbs of
said member to the right of the fulerum
pin (as viewed in Fig. 3) will set the mem-
ber 60 to the position indicated in Fig. 4.

In operation, assuming that a tempera-
ture range between 10° F. and 28° F. is

~ intended to’ be maintained at the cooling

650

55

unit, the controlling mechanism will be so
constructed and adjusted that the pressure
in the bellows 37 corresponding to the upper
limit of temperature desired will cause the
lever 51 to operate to close the switch and
start the compressor. This terminates the
period of rising temperature in the cabinet
and begins the period of falling temperature.

- When the pressure in bellows 37 has fallen

G0

65

to degree corresponding to the lower limit
of temperature at the expanding unit, the
weight on lever 51 will have moved the
lever far enough to open the switch and
stop the compressor. This terminates the
period of falling temperature. The cycles
succeed each other normally over substan-
tially the same range. ‘ :
Should it now be desired to defrost the

1,658,340

expansion unit, or for any other reason to -

raise the upper limit of temperature at the
expansion unit, the handle 72 may be pulled
outward and the resistance member 60 inter-
posed in the path of lever 51 as it moves
toward the position in which the switch is
closed. When the increasing pressure in

bellows 87 due to the rising temperature at

the expansion unit has moved the weighted
arm of lever 51 into contact with the resist
ance member 60, the added resistance will
check the rise of said weighted arm until

70

(i

additional pressure corresponding to a hiﬁh-‘ :
as

er temperature at the expansion unit
been built up in bellows 37 to an extent

80

sufficient to overcome the pressure of the |

resistance member. When the upward move-
ment of lever 51 has overcome the pres-

sure of the resistance member, the switch-

will close and spring 67 will snap the mem-

ber 60 to its-ineffective position where it will

remain until reset by again pulling out the

handle 72. Thereafter the normal cycles

will be automatically resumed. The addi-
tional resistance may be sufficient to require
a pressure’ in bellows 37 corresponding to a

85

90 .

temperature of, say 36° F., so that the ice

“and frost will be melted from the expansion

unit: At any time it is desired to defrost
the expansion unit, all that is necessary to do
is to pull out the handle 72.

While I have illustrated and described a
preferred embodiment of the invention, it is
not my intention that the invention shall be
limited otherwise than by the appended
claims. '

‘What I claim and desire to secure by
Letters Patent of the United Statesis:

1. A refrigerating apparatus, comprising
in combination, an evaporator, means for
withdrawing refrigerant medium from the
evaporator and for condensing said medium
and for forcing same into the evaporator, an
operating member movable up and down for
eontrolling said means, a device constructed
and arranged so as to be responsive to the
temperature of the evaporator, said device
being adapted to control said -operating
member, a movable resistance device adaptea
to be set in the path of upward movement
of said operating member, and to be moved
by the operating member out of its path in
overcoming the resistance, manual means for
setting said resistance device, said resistance
device comprising means tending to hold it
in resisting position until its resistance has
been overcome and then to hold it in its
ineffective position.

2. A refrigerating system, comprising in
combination, an evaporator, a compressor
connected ‘therewith, a condenser connected
with the evaporator and compressor, mecha-
nism constructed and arranged so as to be
responsive to the temperature of the evapo-
rator for starting and stopping-the com-
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pressor in accordance with upper and lower
temperature limits of the evaporator, a re-
sistance, device, and means for setting said
resistance device manually in position to
resist the movement of said mechanism to-
ward the position in which it starts the
compressor, said resistance device having
associated therewith means for holding it in
ineffective position as soon as its resistance
has been overcome by said member.

3. A:refrigerating system, comprising in

‘combination, an evaporator, a compressor

connected therewith, a condenser connected
with the evaporator and compressor, mecha-

‘nism constructed and arranged so as to be

responsive to the temperature of the evapo-
rator for starting and stopping the com-
pressor in accordance with upper and lower
temperature limits of the evaporator, a re-
sistance device com rising a lever and a
spring adapted to hoi)d it either operative or
inoperative according to its position, and
means for setting said resistance device
manually in position to resist the move-
ment of said mechanism toward the position
in which it starts the compressor, said resist-
ance device having associated therewith
means for holding it in ineffective position
as soon as its resistance has been overcome
by said member. :

4. A refrigerating system, comprising in
combination, a cabinet including a cooling
chamber, an evaporator within the chamber,
& compressor connected with the evaporator,
a condenser connected with the evaporator
and compressor, mechanism constructed and
arranged so as to be responsive to the tem-
perature of the evaporator for starting and
stopping the compressor in accordance with
the upper and lower temperature limits of
the evaporator, a resistance device, and
means for setting said resistance device
manually in position to resist the movement
of said mechanism toward the position in
which it starts the compressor, said resist-
ance device having associated therewith
means for holding it in ineffective position
as soon as its resistance has been overcome
by said member, said means including a
lever and a device accessible on the exterior
of the cabinet for moving the lever into con-
tact with the resistance device for setting
the latter.

5. A refrigerating system, comprising in
combination, an evaporator. a compressor
connected therewith, a condenser connected
with the evaporator and compressor, mecha-
nism constructed and arranged so as to be
responsive to the temperature of the evapo-
rator for automatically starting and stop-
ping the compressor in accordance with pre-
determined normal upper and lower tem-
perature limits of the evaporator, and means
associated with said mechanism for delaying
the operation of said mechanism to start the

compressor, whereby the starting of the com-
pressor is delayed until the temperature of
the evaporator rises above said predeter-

mined normal upper limit, said mechanism

being adapted to render said means ineffec-
tive after a predetermined operation of the
mechanism. ' '

6. A refrigeratin,
cooling unit, means for circulating s re g-
erant medium- through said unit, tempera-
ture-responsive means for controlling said
first-mentioned means to maintain said unit
between predetermined limits of tempera-
ture, auxilliary means for temporarily ob-
taining a higher temperature in the cooling
unit including mechanism for temporarily
modifying the operation of said first named
means, and means for rendering said auxili-
ary means operative. :

7. A refrigerating system comprising, a
cooling unit, means for circulating a rei%‘ig-
crant medium through said unit, tempera-
ture-responsive means for controlling said
first-mentioned means to maintain said unit
between predetermined limits of tempera-
ture, auxiliary means for temporarily ob-
taining a higher temperature in the cooling
unit_including mechanism for temporarily
modifying the operation of said first named
means, means for varying the effectiveness
of said auxiliary means, and means for
rendering said auxiliary means operative.

8. A refrigerating system comprising, a
cabinet, a cooling unit within the cabinet,

‘means for circulating a refrigerant medium

through said unit, temperature-responsive
means for controlling said first-mentioned
means to maintain said unit between pre-
determined limits of temperature, auxiliary
means for temporarily obtaining a higher
tem;})lerature in the cooling unit including
mechanism for temporarily modifying the
operation of said first named means, and
means extending through a wall of the cab-
inet and associated with said auxiliary means
for controlling the latter.

9. A refrigerating apparatus comprising,
& cooling unit, means for circulating a re-
frigerant medium through said unit, temper-
ature-responsive apparatus normally control-
hng the flow of medium whereby to cool
said unit to a predetermined temperature,
a device for temporarily obtaining a higher
temperature in the cooling unit including
mechanism for temporarily modifying the
circulation of said medium, and provisions
operated automatically after a  predeter-
mined operation of said device for restoring
the system to normal operating condition.

_ 10. A refrigerating apparatus compris-
ing, a cabinet, a cooling unit within the cab-
inet, means for circulating a refrigerant
medium through said unit, temperature-
responsive apparatus normally controllin
the flow of medium whereby to cool sai

system comprising,. a
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unit to a predetermined temperature, a de-
vice for temporarﬂmbtaining a higher tem-
perature in the cooling unit including mech-
anism for temporarily modifying the circu-
6 lation of said medium, and provisions oper-

ated automatically after a predetermined.

operation ‘of said device for restoring the

system to normal operating condition, said

evice having a.portion extending through
10 a wall of the cabinet and operable for ren-
dering said device operative. :

11. A refrigerating system comprising, a
cooling unit, means for circulating a refrig-
erating medium through said unit, control
means for controlling said first-mentioned
. means to maintain said unit between pre-
determined limits of temperature, and means
for temporarilznobtaim'ng a higher tempera-
ture in the cooling unit including mechanism
for temporarily modifying the action of said
first-mentioned means, and for thereafter
automatically restoring the system to the
normal control of said control means.

12. A refrigerating system comprising, a
cooling unit, means for cyclically circulating
a refrigerant medium through said umit,
temperature-responsive apparatus for con-
trolling the circulating cycles of said medium

20
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‘to maintain said unit between predetermined

limits of temperature, a device for tempo-
rarily obtaining a higﬁer temperature in the
cooling unit includin

of said means, and provisions operated auto-
matically after a predetermined operation of
said device for restoring the system to nor-
myl operating condition. . '

13. A refrigerating system comprising, a
cooling unit, means for cyclically circulating
a refrigerant medium through said unmit,
temperature-responsive apparatus for start-
ing the circulating cycle when the tempera-
ture of said umit is at a certain value and
for stopping said cycle when the temperature
of said unit is at a certain value; a device
for-temporarily obtaining a higher tempera-
ture in the cooling unit including mechanism
for temporarily delaying the starting of the
cycle, and provisions operated automatically
after a predetermined operation of said de-
vice for restoring the system to normal oper-
ating condition.

In testimony whereof I hereto affix my
signature. :

JESSE G. KING.

, incl mechanism for tem-
porarily modifying the cycles of operation
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