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UNITED STATES PATENT OFFICE.

EUGENE CARPENTER, OF NEWTON, AND FRED M. KIMBALL, OF SOMERVILLE, MASSA-
CHUSETTS, ASSIGNORS TO THE AUTOMATIC REFRIGERATING COMPANY, OF JERSEY
CITY, NEW JERSEY, A CORPORATION OF NEW JERSEY.

AUTOMATIC CONTROLLING MECHANISM FOR REFRIGERATING SYSTEMS.

982,794.

Original application filed March 15, 1907, Serial No. 362,518.

1907.

To all whom it may concern:

Be it known that we, Evonye CarpENTER
and Frep M. Krusarin, citizens of the
United States, and residing at Newton,

5 county of Middlesex, State of Massachu-
setts, and Somerville, county of Suffolk,
State of Massachusetts, respectively, have in-
vented certain new and vseful Improvements
in Automatic Controlling Mechanism for

10 Refrigerating Systems, of which the follow-
ing is a specification.

Our present application is a division of
our prior application filed March 15, 1907,
serially numbered 862,518.

15 Our invention relates especially to that
type of refrigerating apparatus in which the
maintenance of constant temperature in the
refrigerated chamber or space, is, so far as
possible, automatically controlled. Such ap-

20} paratus involves a conduit for the refriger-
ant, whose low pressure side is located in
the space to be refrigerated, whether the
same be a cold storage chamber for example,
or the cooling tank of a brine circulating

25 system; a pump for compressing and cir-
culating the refrigerant in said conduit; a
motor (usually electric) for operating said
pump, and a thermostat or other equivalent
device in the refrigerating chamber or space

30 to control the stopping and starting of the
motor and therefore of the refrigerant circu-
lating pump, in accordance with tempera-

ture conditions in said chamber or space.-

In such systems, situated as they are in a

35 great variety of widely detached locations,
the water supply depended upon for the
condenser upon the high pressure side of
the refrigerant circuit is not uniformly re-
liable or constant, and should its flow be di-

40 minished or cut off or should for any reason
a properly reduced temperature be unat-
tainable on the high pressure side of the re-
frigerant circuit, an abnormal pressure may
develop in the latter interrupting the prop-

45 erly normal operation of the apparvatus or
even resulting in the accumulation of
dangerous pressure. :
The object of our invention is to prevent
absolutely the operation of the pump and
50 automatically throw it out of operation, if
it is in operation, should abnormal pressure
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develop in the refrigerant circuit or should
the condenser water supply fall to an in-
adequate amount. :

Our invention particularly contemplates 55
the coaction of both the refrigerant pressure
and condenser fluid pressure (and any other
fluid pressure whose abnormality might be
prejudicial to the proper operation of the
system) in controlling the motor, so that 60
they have to be in substantially normal
state in order that the motor shall start or
continue in operation and the development
of abnormal pressure in either or any con-
duit will automatically stop the motor. 65

In the forms of our invention here illus-
trated and more particularly described, the
driving power for the pump is supposed to
be an electric motor, but the invention is
not to be understood as so limited, for the 70
controlling devices here shown are appli-
cable to other forms of motive power and
the member controlled thereby and itself
controlling the motor may be a switch as
here shown or the controlling lever or other 75
devices of a water, steam or gas motor.

In the accompanying drawing: Figure 1
exhibits partly in diagram and partly in
sectional elevation so much of the apparatus
only as is necessary to an understanding of 80
our invention in a form employing two
separate switches arranged in series in the
motor circuit; Figs. 2 and 3 show respec-
tively in side and plan views a form of our
invention wherein a plurality of controlling 85
devices control a single switch.

In these examples of our invention the
circuit is closed manually, and automati-
cally controlled only as to the opening of
the circuit, 90

Referring to Fig. 1 of the drawing, 1
and 2 are members controlling the stopping
and starting of the refrigerant circulating
pump. As here shown they are hand knife
plate switches pivoted at 8 and 4 either 95
alongside of each other on the same base
plate, or on separate base plates 5 and 6.
They may be so hung and weighted or
spring actuated as by leaf spring «a, as to
be held normally away from their contacts
but may be shifted by hand to engage a
series of contacts 7, 8 and 9, 10 arranged in
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series in circuit 11 which may include the
pump motor or the controlling circuit there-
of. Should either of said switches be opened
the motor is out of circuit and the pump
absolutely prevented from operation. Only
two switches are here shown but it will be
obvious that an additicnal one may be sap-
plied for each part of the refrigerating sys-
tem in which an abnormal or changed con-
dition may render necessary or desirable the
stopping of the motor and the consequent
stoppage of circulation of the refrigerant.
One of said switches may for example be
controlled by the pressure in the condenser

water conduit, the other by the pressure in

the high pressure side of the refrigerant

conduit, and a third might be controlled

by the low pressure side of the latter. Va-
rious imeans may be adopted to this end,
and those herein shown are intended to be
illustrative merely and may be modified to
suit the requirements. As here shown- each
switch arm 1 and 2 has a shoulder 12 and
18 engaged by the short arm or pawl 14 and
15 of an angle lever pivoted to the base plate
and connected at the end of its long arm 16
and 17 to the pin 18 and 19 of the dia-
phragm or piston 20 and 21 in a pressure
chamber 22 and 23. The angle levers are
so actuated by springs 14* or equivalent
means as to prevent the short arms thereof
engaging with the shoulders of the switch
levers except at such times as the dia-
phragms are in position due to the normal
operation of the system. The pressure
chambers may be in various forms, for ex-
ample, a cylinder and piston, a Bourdon
tube or equivalent construction may be used ;
but as the simplest form we have shown and
prefer the inclosed pressure chamber here
lustrated with flexible diaphragm directly
controlling the pin 18 and 19.

The pressure chamber 22 is on the side of the
diaphragm opposite from the controlling pin
18 connected as by pipe 24 with a condenser
water conduit, while the opposite side of the
pressure chamber 23 is connected as by pipe
25 with the high pressure side of the re-
frigerant circulating conduit. Thus one of
the diaphragms is controlled by the pres-
sure of the water supply to the condenser
and the other by the refrigerant circulation,
both of which have to be In the proper con-
dition in order that the system shall operate.
Referring for example, to the switch 1 and
its control pressure chamber, it will be seen
that normally the pressure in pipe 24 will
hold the diaphragm 20 to the position shown
in full lines holding the locking pawl 14 in
position to engage the shoulder of switch
arm 1, but if there is an inadequate pressure
of water in the pipe 24 diaphragm 20 will be
drawninto the position shown in dotted lines.
The pawl 14 will not engage its switch
and if the latter is closed, it cannot remain

closed; also i1f with the pump in operation
low pressure develops in the pipe 24, the
diaphragm moving into the position shown
in dotted lines will disengage the pawl 14
from the switch and the electric circuit will
be automatically opened. Referring to
switch 2 it will be seen that if when said
switch is manipulated to close it, the pres-
sure in the pipe 25 is abnormally high, the
diaphragm 21 will be.in the position shown
in dotted lines and the switch cannot be
held closed, and that the pump will not be
started and if with the pump in operation
such abnormal -pressure develops in the
refrigerant circuit, the switch will be auto-
matically unlatched and will open the motor
cirenit and stop the pump. A duplicate of
switch 1 and its controlling mechanism may,
as already stated, be arranged in series
therewith, but connected to the low pressure
side of the refrigerant conduit so that ab-
normal drop of pressure therein would also
open the circuit. The conduit would in that
case be controlled by all three switches, all
of the controlling pressures of which would
have to be in a normal condition in order
that the motor might be started and kept in
operation.

Either switch 1 or 2 may be controlled by
several pressure chambers. For example,
we have illustrated in Figs. 2 and 3 how
switch 1 may be controlled by pressure in

two or more pressure chambers in several

fluid circulating conduits. With this form
of the mechanism switch 2 arranged in
series with switch 1 may still be employed
and be controlled by other fluid pressure
devices, or it may be omitted and the motor
circuit controlled by the single switch 1
controlled by all the fluid pressure circuits
whose liability to abnormal conditions might
be prejudicial to the proper operation of
the system,.

In Figs. 2 and 3 a single controlling switch
or lever 1 is employed, having a pivoted
locking pawl lever 14 and 16 engaging the
shoulder 12 thereof. The spring 26 holds
and returns the pawl lever to engaging po-
sition, so that in the normal operation of
the apparatus the pawl 14 will engage and
lock the switch whenever it is closed. The
long arm 16 of the pawl lever enters a yoke
27 fixed to the base plate. Each diaphragm
pin 28 and 29 of the condenser water pres-
sure and refrigerant pressure controlling
chambers 22 and 23 is prolonged to enter

said yoke from opposite sides in rear of the =~

arm 16, and they have inclines or cam faces
30 at their adjacent ends engaging the rear
edge of arm 16. Thus abnormal pressure in
either chamber 22 or 23 causing an outward
movement of the corresponding pin 28 or
29 will cause movement of lever 16, 14 suffi-
cient to free the switch and allow it to fall
and open the circuit. It will be apparent
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that with this form also both or all control-
ling pressure conditions must be normal to
allow the switch to remain closed.

The pressure controlling devices above de-
scribed may be made adjustable to suit the
varying conditions and may be provided with
signaling apparatus to indicate return of
pressure conditions to normal. We have
llustrated such mechanism in the form of
the apparatus shown in Fig. 3. Suitable de-
vices, for example, springs 31 and 32 of any
desired form and adjustable if desired in
either or both directions by adjusting screws
as shown, may be employed to adjust the
pressure required for releasing or holding
the switches.

The arrangement is evidently capable of
extension by simple addition of pressure
chambers, etc., to the controlling of the
switch by any number of members. In this
way a pressure chamber controlled by the
low side of the refrigerant circuit may be
added. However many such controlling de-
vices are used, all must indicate a normal
condition in their several conduits before the
motor can be started, and any departure
from normal conditions of a predetermined
amount in any conduit will stop the motor.

The pins 28 and 29 may be made with ad-
justing means such as turn buckles 33 placed
on pins 28 and 29, so that their length may

be adjusted as required for different condi-

tions, for example, different normal positions
of the respective diaphragms.

A signal circuit, as for example, the light
circuit 34 may be so arranged as to give a
signal when both or all of the controlling
pressure conditions are normal. As here
shown the signal circuit has terminals 35 and
36 engaged by contacts on pins 28 and 29
when the diaphragms are in normal posi-
tion, thus completing the cireuit through the
engaging metal parts 27, 28 and 29.

We claim:

1. In a refrigerating system, the combina-
tion with a motor controlling switch, a plu-
rality of pressure operated devices, each de-
pendent upon—the pressure in its own con-
trolling fluid, and independent of the pres-
sure 1n the controlling fluid of another, and
means for adjusting said pressure operated
devices to be operated at the desived pres-
sure; of means controlled by all of said pres-

sure operated devices conjointly for keeping
the motor controlling switch closed, and by

any one of them alone for opening the motor-

controlling switch. :

2. In a refrigerating system, the combina-
tion with a motor controlling switch, and
means constantly tending to open the same;
of a plurality of pressure operated devices,
each controlled b“Ly\_Ttle pressure in its own
controlling fluid, and independent of the
pressure in the controlling fluid of another,
means for adjusting each of said pressure
operated devices to operate at the desired
pressure, and means for holding said switch
closed when all of said pressure operated de-
vices are normal, and for permitting said
switch to open when any one of them is ab-
normal.

3. In a refrigerating system, the combina-
tion with a motor confrolling switch, means
constantly tending to open the same, and a
latch adapted to hold said switch closed; of
a plurality of pressure operated devices, each
controlled by the pressure in its own con-
trolling fluid, and independent of the pres-
sure in the controlling fluid of the other,
means for adjusting each of said pressure
operated devices to operate at the desired
pressure, and means for permitting said
latch to hold said switch closed when all of
said pressure operated devices are normal,
and for preventing it from holding said
switch closed when any one of them is ab-
normal.

4. In a refrigerating system, the combina-
tion with a motor controlling switch, means
constantly tending to open the same, and a
lateh adapted to hold the switch closed ; of a
plurality of pressure operated devices, each
controlled by thé pressure in its own control-
ling fluid, but independent of the pressure
in the controlling fluid of the other, means
for adjusting each of said pressure operated
devices to operate at the desired pressure,
and means for moving said latch out of said
switch holding position when any one of
said pressure operated devices is abnormal.

EUGENE CARPENTER.
FRED M. KIMBALL.
Witnesses:

M. S. Norrow,
M. J. Frrem.
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