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UNITED STATES

PAaTENT OFFICE.

ALBERT T. MARSHALL, OF BROCKTON, MASSACHUSETTS.

AUTOMATIC REFRIGERATING APPARATUS.

SPECIFICATION forming part of Listters Pdtent No. 630,816, dited August 8, 1898.
Kpplication filed June 4, 1897, Serial No. 639,428, (o model)

To all 1wwhom it madiy coicern.: .
Be it known that I, ALBERT T. MARSHALL,
a citizen of the United States, residing at
Broekton, in the county of Plymouth and
State of Massachusetts, have invented a new
and useful Improvement in Automatic Re-
frigerating A'pparatus, of which the following
is a specification. : L
My invention relates to that class of re-
frigerating-machines which ordinarilyemploy
anhydrous ammonia as a refrigerating me-
dium; and the objects of my invention are,
first, to provide meansforautomatically regu-
lating the admission of the refrigerating me-
diam to the expansion pipes or chambers;
second, {0 combine a thermostat and rheostat

- to automatically econtrol the motor which
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30

drives the puimp,so that the pump will be ac-
tuated to maintain a constant temperature in
the refrigerated space; third, to provide

‘means for antomatically eutting out the mo-

tor under certain conditions, and, fourth, to
provide means for automatically regulating

‘the cireulation of water employed for cooling

the refrigerating medium.

-In this application for patentIdonotelaim,
however, the specific details of the combined
thermostat and rheostat which I have illus-
trated herein; nor do I claim any specific de-

tails of the construction of the automatic cut-

out devices shown, as in my companion_ ap-

* plication, filed August 29, 1898, Serial No.
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89,749, I have shown and claimed a specific
construction of combined thermostat and
rheostat and specific forms of cut-out devices
for controlling the same. .

To these ends my invention consists of the
parts and combinations of parts, as herein-
afterdéscribed, and more particularly pointed
out in the claims at the end of this specifica-
tion. - ’ - '

In the accompanying five sheets of draw-
ings, Iigure 1is a longitudinal sectional view
of a refrigerating apparatus constructed ac-
cording to my invention, the water-circulat-
ing pipes being omitted. - Fig. 2 is a trans-
verse sectional view of the same.- Fig.3isa

_detail sectional view illustrating the form of

50

“automatic valve which I preferably employ
for regulating the admission of the refriger-.

ating medium to the expansion-pipes. TFig.

4 is.a detail sectional view illustrating the

form of hand-valve which I preferably em-
ploy for eontrolling the refrigerating medinm.
Fig. § is a transverse sectional view illus-
trating the combined thermostat and rheostat”
which I preferably employ for controlling the
eleetric motor which drives the pump. Fig.
6 is & front view of the same. Fig.7isa sec-
tional plan view thereof. Wig. 8 is a detail
view, to be hereinafferreferred fo. Fig.9is
a detail view illustrating a stop mechanism
which I mayemploy te antomatically operate
the rheostat when the electirie eurrent for
driving the motor is shut off at the central
station or otherwise. Fig.10 isa detail view
illustrating the eonstruction which I prefer-
ably employ for controlling the water ciren-
lation, and Fig. 11 is a detail view of a safety

cut-out which I may employ for stopping the

pump when the supply of water is cut off.
A refrigerating apparatus construeted ae-
cording to my invention comprises a storage-
chamber for liguid anhydrous ammonia or
other refrigerating medinm, the expanaion
pipes or eoils in whieh the liquid ammonia is

.allowed to expand into the form of a gas, and

apump for drawing the refrigerating medinm
from thé expansion-pipes and condensing it
back to a liquid after the same has béen
cooled preferably by means of a circulation
of water. . a ,

The expansion pipes or ¢oils are preferably
immersed in a brine-tank; but, if’desired, the
brine-tank may be omifted, and the expan-
sion pipes or coils alone may be located di-
rectly in the space to be refrigerated.

The parts may be of any of the ordinary or

approved constructions, and while in the ac-
companying drawings I have illustrated my

invention applied to a comparatively small-

cabinet refrigerator or chest it is to be under-

55
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stood that my inventions are equally appli- |
cable to the larger forms of ice .or refrigerat- .-

ing machines. S

To. control the adinission of refrigerating

95

medium to theexpansion-pipes, I preferably - :

employ a needle-valve for throttling or regu-
lating the flow of the éxpansion medium, and
I automatically operate said needle-valve by
the.combined action of two diaphragms, one

100

diaphragm being acted upon by the pressure

of the expansion medinm on the suction side

of the pump and the other diaphragm being
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acted upon by the pressure of a body of ex-
pansion medium confined in a closed vessel.

The hand-actuated shut-off valves which I
may smploy at various points in the ammo-
nia-cireulating pipes are preferably provided
with diaphragms, which may bescerewed down
into engagement with suitable valve-seats.

In practice I preferably drive the pump by
means of an electric motor, and in order to
maintain a constant temperature in the re-
frigerated space I control the electric motor
by means of a thermostatic rod. -In some
cases the thermostatic rod may be connected
to simply start and stop the motor; but in
practice I prefer to combine the thermostatic
bar with a spring-actuated rheostat in order
that the motor may be started up slowly and
the full strength of the current turned on
gradually. '

Tocoolthe condensed refrigerating medium,
I preferably employ a circulation of water,
and I control the admission of water to the
cooling-chamber by means of a needle-valve,
which is automatically actuated by a dia-
phragm controlled by the pressure of the re-
frigerating medinm. If the supply of water
should faii or should be shut off and the pump
should continue in action, a heavy pressure
might be generated in the condensing-coil,
and in order to prevent this from happening
i preferably provide a safety cut-out device

- for stopping ‘the motor when the water-sup-

35

{

ply is shut off. .
Referring to the first two sheets of draw-
ings and in detail, A designates any of the

. ordinary or approved forms of casing, which,

40

- 45.

50

a8 illustrated, is divided into compartments
B and ¢, the compartment C being the space
which is to be refrigerated and the compart-
ment B being arranged to contain the greater
part of my refrigerating apparatus. Mount-
ed in the rear part of the space C to be re-

frigerated is a flat rectangular brine-tank 10,
containing the expansion pipes or coils 11,

The outlet-pipe 12 from the expansion-coils
11 is connected to a header 13. A shut-off
valve is arvanged in the upper part of the
header 13, and leading from said header 13 s
A pipe 14, connected to a pressure-gage G, a
pipe 15, whichi~connects to one of the dia-

- phragm-chambers which control the expan-

.55
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65

sion-valve, regulating the admission 6f ref rig-
erating medinm to the expansion-pipes 11,and
a pipe 16, which is connected to the suction
side of a pump or condenser 17. The pump
17maybedriven inany of the ordinary or pre-
ferred manners, and, as illustrated, the same
is preferably driven by a belt 18 from an elec-
tric motor 19, secured on top of the, casing A.
The pressure side of the pump 171is connected
by a pipe 20 to a header 21. Leading from

‘the header 21isa pipe 22, connected to a dia-

phragm-chamber 28, which contains the dia-
phragm for automatieally con trolling the cir-
culation of water in the cooling-chamber, a
pipe 24,which leads up to a second pressure-
gage G, and a pipe 240, which leads down to

a coil located in the cooling-chamber 25, The
header 21 may be provided at one end with
one of my ammonia-shut-off valves. . From
the coil or worm in the cooling-chamber 25
the condensed refrigerating medium passes
into a storage tank or chamber26. The tank
26 is provided at its end with a head 27, hav-
inganammonia-shut-off valve. Leadingfrom
the head 27isa filling or blow-off pipe 28,which
is closed at its end by means of another one
of myammonia-shut-off valves. Alsoleading
up from the head 27 is a pipe 29, which con-
nects to the expansion-valve 30. Leading
from the expansion-valve 30isa pipe 31,which
connects to the inlet side of the expansion-
coil 11.. .

In the operation of a refrigerating appara-
tus as thus construeted theammoniaor other
vefrigerating medium will be drawn by the
pump 17 from the expansion-pipes 11 in the
form of a gas and will be condensed in the
cooling-chamber 25 to a liquid. Theecireula-
tion of water around the coil inside of the cool-
ing-tank 25 will be automatically controlled,
as hercinafter explained. From the storage-
tank 26 the ammonia or other refrigerating
medium will pass in the form of a liquid to
the expansion-valve 30, said expansion-valve
30 being, as hereinafter explained, automat-
ically controlled to regulate the admission of
the refrigerating medium to the expansion-
pipes 11, where the ammonia again expands
into the form of a gas and cools the brine in
the tank 10. o

In order to maintain a constant tempera-
ture in the refrigerated space G, I preferably
mount a hard-rubber expansion thermostatie
rod 82 in the space to be refrigerated and
combine said thermostatic rod with a spring-
actuated rheostat to control the electric mo-

Jor 19. Instead of mounting the expansion-

rod or thermostatic rod 32 in the space to be

.refrigerated the same may be immersed in
‘the brine-tank, and when thus located the

¢

thermostaticrod 32 and the devices controlled
thereby will maintain the brine at a constant
temperature. '

The construction which I employ for auto-
matically operating the expansion-valve 80 is

.most clearly illustrated in Figs. 1, 2, and 3.

As shown in Figs. 1and 2, a shelf I is located
hear the upper part of the compartment B.
Secured on the under side of the shelf I are
the two diaphragm-chambers 35 and 36. Tho
pipe 15, before referred to, is connected to
the diaphragm-chamber 35. A small closed
pipe or vessel H is located in the brine-tank
and is provided with a blow-off. valve or

70
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header h, by means of whichliquid anhydrous -

ammonia or other expansible medium can be
introduced therein. The pipe H connects to
the diaphragm-chamber 36. The constttic-
tion of the diaphragm:chambers 335 and 36
and.the connections for operating the valve
30 are most clearly illustrated in Ilig. 3. As

'shown in this figure, the diaphragm-cham-

Der 335 is formed by two castings 37 and 38.

130
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Clamped in position between the castings 87 |
‘ the lever 42 a given pressure in the closed

and 38 is a flexible rubber dlaphmorm 39.
Below the flexible dxaphraam 39, in position
to be actuated thereby, is afollower 40, which
is provided with a socket for receiving a stud
41, said stud 41 being pivotally connected at
its lower end to a lever 42. ,

In order to form a tight joint between the
pipe15and the easting 37, I preferably thread
a wrought-iron washer 43 ontothe end of the
pipe Hand arrange a rubber packing-washer
44 between the wrought-iron washer 43 and
a bushing 45, threaded into the casting 37.
This form of connection I have found in prac-
tice affords a very simple and inexpensive
manner of connecting an ammonia-pipe to a
valve casing or easting, and I ordinarily em-
ploy similar connections wherever an am-
monia-pipe I8 to be tapped into or connected
with other fittings or castings.

The diaphragm-casing 36 is formed by the

castings 47 and 48, whmh are of similar form
to the ca&tmps 37 and 38 and inclose a flexi-
ble diaphragm 49, said diaphragm 49 being
arranged to-act upon a follower 135, Which
contains a stud 136, also pivotally connected
to the lever 42. The lever 42 is pivotally
mounted upor a bolt or stud 137, which bolt
137 is adjustably mounted in a slot in a

» bracket 138 and passes through the slot.139

in the lever 42. By ddgushmv the bolt or
stud 137 in its bracket 138 the"leverage ex-
erted by the diaphragms 49 and 39 can be
1ea,dxly and quickly adjusted.. The lever 42
ig provided at its end with a handle 140, as
shown in Fig. 2. The.expansion- v?tlve 30
is provided w1th a valve-stem 330,"having a

needle or shut-off section 24’ for contxollmcr-

or throttling the flow of.the refngexaunu
mediam. The valve-stem 330 extends up
through a suitable stuffing-box 141 and is
pivotally connected at its uppel end to the
lever 42.

In the operation of my constructlon for au--

tomatieally. controlling the expansion-valve
as thus arranged the anhydxous amrmonia or
other expansive. medinm contained in the

closed pipe or chamber H will exert a pres-

sure on the diaphragm 49. If the tempera-
ture of the brinein the brine-tank 10 rises,

- the pressure in the closed pipe or chamber- I

49 will tend to open, the expansion-valve 30

will increase,and the action of the diaphragm

- more widely, so agto admit an inereased sup-

ply of the refri gerating medium to the expan-
sion-pipes 11. Instead of immersing the pipe
or chamber H in the brine-tank it is obvious

- that the same may be simply located in the

space to De refrigerated; but in all cases the
expansion- “coil 11 and the closed coil or cham-

“ber H should have their external surfaces. ox-
. posed to the same temperatme

- sare in the expansion:coil 11 is - transmitted
- through the pipe 15 toact-on the flexible dia-

65

phragm 39,.and when the said pressure be-
comes abnormally large it-will tend to close

-the expansion-valve. 30,

‘while the pump is working.

a8 the brine cools.

The pres--

(v

By changingb‘nhe position of the pivot of

pipe or chamber H may be made to balance
any desired pressure in the expansion-eoil 11.

The pressure of the ammonia or other ex-
panding agent in the expanding-coil 11 and
in the closed pipe or chamber I depends di-
rectly upon their temperatures, and conse-
quently any desired difference of temperature
can be maintained between the refrigerating

medium in the expansion-coilsand bbe expan-

sion medinm in the closed pipe or chamber H
Whenever the
pump stops,the pressure in the expansion-eoil
11 soon rises to that maintained in the closed
pipe or chamber H, and Isc adjust the pivot
of the lever 42 that this rise in temperature
and consequent rise in pressure will always
be sufficient to close the expansion-valve, and
the expansion-valve will remain elosed until

70
75
8o

85

the pump-has been started and has run long

enough to reduce the pressure in the expan-
sion-ceil to the difference for which it was sef,

and 4s the pump continues to run the pres-

sure in the expansion-coil 11 gradusally falls
As thus arranged my ex-
pansion-valve will be automatically operated
in precisely the same way that an expansion-
valve would be worked by hand to obtain the
best results—that is to say, the expansion-
valve is always closed when the pressures in

‘the two coils are alike, regardless of the tem-

perature of the brine- tank.

To order to prevent the valve-stem 33 of the
expansion-valve 30 from becoming stuck in
place, the expansion-valve may bo oceasion-
ally flushed cut by operating the handle 140,

The form of shut-off valve which I employ

‘ab various points in my ammonia-circulating

system is most clearly illugtrated in Fig. 4.

- /As shown in this figure, the amthonia- shut-

off valve v eomprxses a easing 80, having an
inlet-passage 51, leading to a valve seat- 52,

and an ouﬁlet-pass_age 520. - Threaded onbo.
-the.casing 50'is a cover-plate 53, and secured -

a1+

~93

EOL

I1Q@

in place by the cover-plate 53 is a compound )

- diaphragm eoniprising a flexible metallic dia-
‘phragnt 54 and a rubbel diaphragm 55.

Threaded into the cover-plate 53 is an oper-
ating-screw 57, which engages a washer 58 to

hold the dxaphradm fir mly down into engage-

ment with its valve-seat. TFitting loosely in-
side of the operatmv-sclew 57 is a stem 510,
which is provided with a head or nut at its
unpper end and a reduced section at its lower
end, which passes through the diaphragms

‘and is threaded into a nut 56 on the under

side thereof. In practice I have found that
this form of ammonia-shut-off valve provides

"a very simple and’ efficient construction for-
shutting off the flow of ammoniaat various

points in its circulating system, and while in
Fig. 4 1 have illustrated simply that form of
shut-off valve whichisemployed, for instance,

‘at the end of the blow-off or filling pipe 28

(shown in Figs. 1and 2) it.is to be understood

1 that the other ‘ammonia-shut-off valves v,

11§

120

12§

130
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iltustrated ab various points of my refriger-
ating apparatus, are of similar construetion,
the shape of the valve-casing being simply
modified to suit the different locations in
which said valves are employed.

The construction which I preferably employ
for automatically controlling the motor is
most clearly illustrated in Figs. 5t0 9. Asg
shown in these figures, 33 designates a casing
having a cover-plate 84, of slate or other insu-
lating material. Mounted on the cover-plate
34 is a rheostat-arm, which is controlled and
actuated by spring clockwork mounted in-
side of the ecasing 33. As illustrated, the
clockwork which I preferably employ for ac-
tuating my rheostat comprises a main shaft 60,
having a spring 61 coiled thereon. Mounted
on the shaft 60 is a gear, which meshes with
and drives a pinion secured on & second shaf}
62. IMounted on the shaft 62 is a gear, which
meshes with and drives a pinion secured on
a third shafs 63. A gear on the third shaft
63 meshes with and drives a pinion on a fourth
shaft 64. A sheet-metal plate or fan 65 is
secured upon the shaft 64, Mounted on.a
stud 66, near one side of the casing, isa start-
ing-pawl 67 and a stopping-pawl 68. The
pawls 67 and 68 are provided at their lower
ends with projections or feet for engaging
notches in disks 69 and 70, which disks are
secured upon the shaft 62, as shown most
plainly in Fig. 8. At their upper ends the
pawls 67 and 68 are provided with down-
wardly-extending projections for engaging
the fan 65. A lever 71 is pivoted in the cas-
ing 33 and is provided witha hook 720 for

~ engaging the starting-pawl 67 and with a pin

40

45

50

55

tailpiece of the stopping-pawl 68.

730 for engaging a downwardly-extending
Thelever
71 is actuated by means of aslide 72, which at
its outer end is provided with an elbow fitting
between the stop-nuts 73 and 74, which are
adjustably threaded onto the expansion-rod
or thermostat 32. The stop-nuts 73 and 74
may be adjusted on the expansion-rod or
thermostat 32 to operate the pivoted lever 71
at any desired temperature. When the tem-
perature in the refrigerated space rises so
that the therwmostatie rod 32 will have .ex-
panded sufficiently to shift the lever 71, said
lever 71, by means of its hook 720, will raige
the starting-pawl 67 out of engagement with
its disk 69, and the cloeckwork will be started
in operation and will continue to turn.until
thefoot-pieceat the lower end of thestopping-
pawl (8 engages its noteh in the disk 70.

. When the temperature in the refrigerated

6o

~ 65

space falls so that the expansion-rod 32 will
shiftthe pivoted lever 71 in the opposite direc-
tion, the stopping-pawl 68 will be raised and
the clockwork will bestarted and will continue
to turn until the foot-piece at the lower end of
the starting-pawl engages with its notch in the
disk 69. The notches in the disks 69 and 70
are arranged, as most clearly shown in Fig. 8,
80 that when the starting-pawl 67 is lifted the
shaft 62 will be given approximately three-

quarters of a turn, and when the stopping:
pawl 68 ig lifted the shaft 62 will be given
substantially a quarter of aturn. As shown
most clearly in Fig. 7, an insulating-bushing
is loosely splined on the end of the shaft 62
and carries a spring contact-arm 76. The
spring contact-arm 76 is provided at its ends
with contact-sections 77 and 78 and engages
with and is eonfined in position by means of
a metallic bridge-piece 75. As shown most
clearly in Fig. 6, the contact-section 77 is ar-
ranged to codperate with sector-shaped con-
tact-pieces 79, 80, 81, 82, and 83, and the con- 80
tact-piece 78 is arranged to codperate with .
sector-shaped contact-pieces 84 and 85. As
thus mounted, the arm 76 will exert a spring--
pressure both on its contact-pieces 77 and 73
and on the bridge-piece 75, and by means of 8
this construction I obtain nearly perfect elec-
trical connections between the bridge-piece
75 and the spring 76 and between the con-
tact-pieces 77 and 78 and the sector-shaped
contact-pieces with which they cooperate..
Binding-posts 86,87,88,89, and 90 are mounted
on-the cover-plate 31 of the casing 33. The
wires a and a'; carrying the current for op-
erating the motor, are connected to the bind-
ing-posts 86 and 88, respectively. The wires
b and ¥, which connect with the armature
of the electric motor 19, are connected to the
binding-posts 87 and 88, respectively. The
wires ¢ and ¢'; which are connected to the
field-magnets of the electric motor 19, are
connected to the binding-posts 89 and 90, re--
spectively. The sector:shaped contact-sec-
tions 79 and 84 are insulated or without elec--
tric connections, so that when the contact-arm
76 is in the position illustrated in Fig. 6 the
current, will be entirely shut off from the mo-
tor 19. The sector-shaped contact-sections -
80, 81, and 82 are connected to suitable con-
nected resistance-coils 91, 92, and 93, respec-
tively, so that as the contact-arm 76 is ro-
tated or turned to the right, as shown in Fig.
6, the armature-current will be first sent
through all said resistance-coils, and said coils
will then be successively cut out from' the -
circuit in the ordinary manner, so that when 115
the contact-arm 76 has made Substantially
three-quarters of a revolution the full strength
of the current will be turned onto the field-
magnets and armature of the motor 19, and
the pump will be started at full speed. ,

It is obvious, of course, that the thermo-
staticrod 82 could, if desired, be arranged sim-
ply to make and break the current for start-
ing and stopping the motor 19; but I have
found in practice that where such a construe-
tion is employed the armature of the motor
will - be quickly burned out and injured,
whereas by combini..g my thermostat with a
spring-controlled rheostat I have provided a
constraction which will start the motor up
gradually, so that the armature of the same
will not be injured or burned out.

If the current in the street should be tem-
porarily shut off for any reason, so that the -
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temperature in the refufrerated space should
rise, the rheostat would be shifted to start
the motor and drive the same at full speed,
and the parts remaining in this position, if
the current should then again be turned on
at the central station or oLhel wise, the arma-
ture of the motor 19 would be liable to be
burned out or injured, and in some cases I
contemplate providing an antomatie cut-out
for automatically shifting the rheostat to a
stopping position Whenever the electric cur-
rent is so cut off, and I have illustrated such
a construetion in Fig. 9.

ried around the electric magnets 910 and 920,
so as to normally hold up a Wel“‘ht 94, car ried
by a supplemental cut-out pawl 940, plvoted

-on astud 93. The supplemental cut- out pawl

940is provided with projections or foot-pieces
950, corresponding with the projectionsof the
startlng piece67. Thenotched disk 69,which
codperates with the main starting- pawl 67,
may be made wide enough to codperate with
the foot-piece at the lower end of the supple-
mental pawl 940, or the supplemental pawl
940 may be arranged to engage a separate

notehed disk cor respondmor Wlth the notched

disk 69 and secured on the same shaft there-
with, as shown in my companion applicdtion
for patent; filed August 29, 1898, Serial No.,
689,749. When thlsarrancrementls employed

._-and the current in the streel; failsor isshuat orff
- for any reason, the magnets 910 and 920 will

35

- be demagnetized, the weight 94 will'fall, the

stopping-paw! 68 will be lifted as the supple-

- mental pawl 940 is arranged to engage a pin

40

earried by an arm 95 of said pawl68, and the

cloekwork will thus be automatically started.
Dby the failure or shutting off of the eurrent

in the street to automatically turn the rheo-

; =+ stat-arm to the position illustrated in the
" - drawings, thus cutting out the motor.

45

ur e, the dxaphravm chamber 23 is formed

$0

" eover-plate 97, bolted thereto.
phragm 98 is mounted in the diaphragm-.

- The means which I preferably employ for

automatically controlling the circulation of.

water in the cooling-tank 25 are most clearly
illustrated in Fig. 10 - As shown in this iv-

means-of a bracket or casting 96, having a

chamber 50 as_to be actuated by the pressure

':*_;.from pipe 22. - Engaging the under side of
- the flexible dlaphragm 981is a-plunger 99, en-

1 lever. 100, plvota.lly

gaging one end of a
Near

mounted in a braeket or support 101.

. its opposite end the lever 100 is connected to
. a valve-stem 105, which extends down into a

-valve-caging 102 and i§ provided at-its lower
end with a needle section or valve for con-

trolling the flow of water through a water-in-
let pipe 103. From the valve-casing 102 a

~ pipe 104 leads to the cooling-chamber 25.

Mounted on the outer end of - the plvoted
lever 100 is a rod 106; carrying a coiled spring
107, which engages a threaded bushing 108,
whxch bushmo' may be secnted in its. adJ usted

posxtlon 1n & socket in- th - bracket; 96 by

As shown in this’
. figure, a shunt from the wires o and a’ is car-.
_coohnmehamber 25,
accident of this kind from happening, I pro--

by
Aflexible dig- |

means of a check-nut 109.
eration of this construction the tension of the
spring 107 is adjusted so that when the pres-
sure in the worm or coil inside the cooling-
chamber 25 rises above the desired point the
water-valve 102 will be opened and a supply
of water will be admitted to the cooling-cham-
ber 25.

In certain cases it might happen that the
supply of water'to the eontrolling-valve 102
might be shut off or might for some reason

5

In the normal op- -

70

75

fail, and if the pump 17 should be continued

in operation a dangelous pressure might per-
haps be generated in the coil msude of the
In order to'prevent an

vide a safety cut-out device for automatically
stopping the electric motor19 when the Water-
sapply fails, .

Ag illustrated in Figs. 10 and 11, the rod
106-is provided at its- Tower end with a spring
110, the pressure of which may be adjusted
by means of washers 111 and.a nut 112. In
the normal-operation-of thig construction the

8o

85

go

spring 110 will be raised into engagement .

with a stop-piece 122 when the water-valve

102 is opened. Whenever an abnormally
-heavy pressure is generated in the pipe 22,

the pivoted lever 100 will be raised against

5

the resistance of the spring 110. A wire 113"
is. pivotally secured to ‘the outer end of the

lever 100 and extends down through-a piv-

oted yoke 114 and is provided with an abut-
ment at its lower end. - When the lever 100

100

is raised to an abnormally -high position, the .

pivoted yoke 114 will be operated fo pull
down upon an upwardly-extending wire 115,

‘The wire 115 id connected at its upper end to
operate an automatic cut-out, the preferred.

form of which is most clearly illustrated in
Fig. 11.
ing-post 117 is introduced inte the circuit a

of the street and is normally connected by

a pivoted connecting-piece 118.. The con-
necting-piece 118 is normally held.up by
means of a bell-erank stop-lever. 119, The

wire 115 is connected to the bell-crank lever.

119, so that when said wire 115 is pulled down

‘the stop-lever 119 will be moved away from
‘the contact-piece 118, so that the electrical -

105

As shown in this figure, the bind-

110 .

11.3.;’

connection between the binding-posts116and . - -

117 will be Jbroken and the cuuent will be

‘automatically cut off from the motor19, Whleh

drives the pump. -

120 .

The opération of t,he various devices Whlchb :

I employ in- my automatic refrigerating ap-

paratus have been so. fully described in ex-

plaining the construction thereof that a de-

125

seription of. the operation of ‘the parts as a

whole is thought to be unnecessary.
I.am aware that many changes may be- made

in the construction of refrxgeratmg appara-

tus by those who are skilled in the art with-
out departing. from the scope of myinvention

as expressed in the claims and that the sev- .
eral -features of my invention. as expressed-
m the clanns may be used in combination.

130 -
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with different classes of refrigerating - ma-
chines and in different construclions from
that in eonnection with which they are here-
in illustrated.” I do-notb desirve, therefore, to
be limited to the forms which I have shown
and described; but

What I do elaim, and desire to secure by
Tetiers Patent of the United States, is—

1. In a refrigerating apparatus, the combi-
nation of expansion-pipes, a pumy connecled
thereto, a storage-chamber for the lHguid re-
Irigerating mediam, an expansion-vaive for
regulating the flow of the refrigerating me-
dium to the expansion-pipes, and means {or
automatically actuating said valve, compris-
ing o lever, meany for adjusting the fulerum
of said lever, 2 diaphragmn thermostatically
actuated Dy-the pressure of a ceniined body
of expansible medium and connected to the
lever at one side of its fulerum, and a dia-
phragm acted upon by the pressure of there-
frigerating medium in the expansion-pipes
counected to the lever at the opposite sideof
its fulerum, substantially as described.

2. In arefrigerating apparatus, the combi-
nation of a brine-tank 10, the expansion-
pipes 11 therein, a single valve 30 regulating
the flow of the refrigeraling medium to the
pipes 11, and means for automatically con-
trolling the valve 30, comprising a bracket
138, a stud 157 adjustably mounted therein,
a lever 42 pivoted on the stud 137, a dia-
phragm 49 'connected to act on onesideof the
lever 42, a pipe II containing an expansible
medinm for actuating the diaphragm 49 im-
mersed in the tank 10, and a diaphragmn 39
actyated by the pressure in the pipes1leon-
nected to act on the otherside of thelever42,
substantially as described. .

3. In a refrigerating apparatus, the combi-
nation of a circulating systewn for the refrig-
erating medium, & pump, an electric.motor
therefor, and a combined thermostatand rhe-
ostat for controlling the motor to maintain a
substantially constant temperature in the
space to be refrigerated, substantially as de-
seribed.

-4, Ina refrigerating apparatus, the combi-

nation of expaunsion pipes or coils for allow-.

inga volatile refrigerating medium to expand
into the form of a gas, & pump “econnected
thereto, a storage-chamber for liquid refrig-
erating mediam, water-supplying connections
for cooling the refrigerating mediun while
the same is being condensed to liquid form,

. & valve for throttling the water-supply, and

6o

ingang controlled by the pressure generated
by the pump for automatically actnating said
valve, substantially as deseribed.

5. In a refrigerating apparatus, the combi-
nation of expansion pipes or coils for allow-
ing avolatile refrigerating medium to expand
into the form of a gas, a pump connceted

530,618

thereto, a stovage-chamber for liguid refrig-

erating medium, water-supplying connections
for cooling the refrigerating medinm while
the same is being condensed to liquid form,
a valve for throttling the water-supply, means
for stopping the pump and a diaphragm con-
trolled by the pressure generated by the pumnp
connected Lo normally contrel said valve and
to automatically stop the pumnp when an ab-
usormal pressure is generated thereby, sub-
stantially as deseribed. 7

6. In a refrigerating apparatus, the combi-
nation of expansion pipes or coils for allow-
ing avolatile refrigerating medium to expand
into the form of a gas, & pump connected

therelo, a storage-chambeor for liguid refrig-

orating medinm, water-supplying connections

for cooling the refrigerating medium while

the same is being condensed to liguid form,
a valve for throilling the watcr-supply, an
electric motor for actuating the pump, a cut-
out for breaking the motor-cireuit, and a siu-
gle diaphragm controlled by the pressure gon-
erated by the pump connected to normally
contrel the water-valve and to antomatically
acbuate the cut-out when an abnormal pres-
sure is generated by the pump, substantially
as described. .

7. Inarefrigerating apparatus, the combi-
nation of a cireulating system for the refrig-
erating medium, a pump therefor, an electric
motor actuating said pump, a cat-out for said
electric motor, water-supplying connections
for cooling thecireulating mediuam,and a flexi-

ble diaphragin acted upon by the pressure of

the refrigerating medium to normally eontrol
the water-supplying connections and to actu-

“ate the cut-out when an excessive pressure is
generated by the pump, substantially as de-

scribed.
8. In arefrigerating apparatus, the combi-

nation of a cireulating system for the refrig--

erating medium, a pump, an electric motor
for actuating the pump, water-supplying con-
nections for cooling the refrigerating me-
dium, a diaphragm acted upon by the pres-
sure of the refrigerating medium, a Iever 100
controlled by said diaphragm, a spring 107
acting against said diaphragm, and a supple-
mental spring 110, said spring being arranged
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to normally form a stop for the lever 100, and

being arranged to yield under excessive pres-
sures to permit the operation of connections
for cutting out the electric motor, substan-
tially as desceribed. |

In testimony whereof I have hercunto set
my hand in the presence of two subscribing
witnesses.

ALBERT T. MARSITALL.

Witnesses:
Prinir 'W. SOUTHGATE,
T.ouis W. SOUTHGATE.
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