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To all whom it may concern:
Be it known that I, CLYDE J. COLEMAN, &
citizen of the United States, residing at the

borough of Manhattan, city of New York, 1n

the county of New York and State of New

York, have invented certain new and useful

~ Lmprovements in Refrigerating Apparatus,

10

of which the following is a specification, ref-
erence being had therein to the accompany-
1ng drawing. |

y invention relates to refrigerating ap-

- paratus and more particularly to means for

utihzinge

15

- panding means and for giving an alarm 1n

g’ motive medium in the production
of a reﬁlgeratmg action and for, controlling
the supply of such medium to dynamic, ex-

 the event of the checking or stoppage or

20

29

other retardation of the flow of medium

through the refrigerating apparatus.

According to my invention extensible
means are provided controlled by a movabie
compression device or piston and controling
the valve mechanism For admitting and ex-
hausting a motive medium to actuate such
movable device of piston, whereby a long
stroke is permitted of such movable device

or piston with a simple construction of parts.

- Accordinyg to my invention SUGhGOl]:})I'eSSiOH

30

“expanding means, such pumping device be- |
ing controlled by the movement of the com-.
pression device or piston and being sealed

35

40

45

50

5b

3 is an enlarged section

device or piston is inclosed in a sealed casing,
and a pumping or feeding device 1s provided
for supplying the motive mediunm to dynamie

with the compressor casing. -
~ According to my invention a movable vane

is interposed in the path of a medium flowing |

through a refrigerating apparatus and this
movable -vane controls an alarm apparatus

so0 as to actuate the sane when the flow of |

medium is retarded, and retarding means are

~ provided to limit the actuation of the alarm
| aﬁpamtus to' a sufﬁcientﬁf
¢

long continued

ecking ‘or. stoppage of flow to indicate a
substantial impairment of the apparatus.

I will now describe the construction of re-
fricerating apparatus$ illustrated in the ac-
companying drawings and embodying my
invention and will thereafter point out my
invention in clalms. o '

Figure 1 is a sectional elevation of a com-
plete refrigerating apparatus. Fig. 2 1s an
enlarged sectional detail of a )
pump for feeding the heating ¢ amber. Kig.

"w

ortion of the .

al deta.il. of the valve

|

exhaust conduit 4 to the condenser 5, thence

the exhaust conduit 4 of the
the condenser 5, and from t

L

mechanism.
on the line 4—4

The main parts of the apparatus comprise
‘means for expanding & medium by the ap-

lication of the heat thereto, shown as a
eating chamber 1, means for compressing a
portion of the medium by the expansive ac-

‘tion of another portion of the mediuin,shown
as a compressor 2, means for abstracting heat -

from the compressed medium, shown as a

Fi%ti is a section of the same

60

60

condenser 5, and means for utilizing the ex- -

pansion of the condensed medium in the pro- -

duction of a refrigerative or cooling action,
shown as a refrigerator or coolin

 There are two closed cycles o?
one the power cycle and the other the re-
frigerant cycle, both uniting in the common

chamber 6.
circulation,

condenser 5. The power cycle i1s from the

heating chamber 1 through the power feed

conduit 3 to the power end of the compressor
2. under the control of the valve mechanism
hereinafter described, thence through the

through - the .static column conduit 7 and

pump feed conduit 8, and thence through

the pump 9 to the he&ting_chamber.
The refrigerant cycle 1s _ _
chamber 6 through the compressor mtake

conduit 11 into the upper or compression end
of the compressor 2 under the control of the

intake valve 12 and out from the compressor
cvlinder through the outlet valve 14, and
through the compressor outlet conduit 16 to
Fower cycle, to
1e condenser 5
through the static column conduit 7 to the
float chamber 13, and from such ehamber

from the cooling

70

75 -
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90

under the control of the expansion valve 19

back to the cooling chamber 6. |
The application of heat to the heating
chamber 1 is shown as accomplished by a gas

burner 20, the gas supply of which 1s reﬁu:
lated by a ‘suitable electrically control

ed
valve 21, and a thermostatic controller 13
provided in proximity to the cooling cham-

ber 6 and exposed to the temperature there-

of, shown as consisting of a bimetallic strip

10, which acts to close the circuit of the-
valve 21 and thereby to restrict or shut off

the supply of gas to the burner 20 when the
temperature in the refrigerator 6 falls below

the desired cooling temperature. The cir--
this controller may be

cuit controlled by |
traced as follows; from battery 15 by wire
17, contact 18, bimetallic strip 10, wire 28,

95
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the lower end of its stroke, w

r‘h:

871_,'325 |

valve 21 and wire 60 back to battery. | ber. The circuit of the electro-magnet 22
may be traced from the battery 65 through

frovided connected to
them controlling the

this battery and one o
will be hereinafter de-

gas regulating valve as
seribed. - .

. I provide means fof_ fegulating the supply.
- of condensed or liquid medium to the heating

chamber 50 as to maintain a substantially
uniform liquid level therein, such means be-

ber above and below the liquid level so that

the liquid level in such chamber will COTTe-
spond with the liquid ievel in the heating
chamber, and also including a pum ing .de-

vice actuated by the piston 30 of the com-
pressor, and an electrically controlled valve
29 for regulating the supply of medium to the

pump, this valve 29 being-located at the foot.

of the static column conduit 7. The pump-

ing “device .comprises a pump plunger 31
Hitted to slide in the base or lower head 67 of

the compressor and in a cylinder secured to
such head and entirely inclosed within the

sealed casing of the apparatus and this
plunger 31 is normally sustained by a re-
tracting spring 33in such peosition that its up-.

per end extends up into the lower part of the
piston chamber of the compressor, so that
the compressor Fiston 30 when 1t approaches

. ill come in con-
tact with and force downward this pump

- plunger, the return stroke of the pump plun-

35

ger being made under the action of its re-
tracting spring 33 as the compressor MNston
30 rises. A spring actuated intake valve 34

- 18 provided-for the pump eylinder. - The cyl-

40.

~ panded in the pump,
- would impair the effectiveness of the pump--

45

- 23 and is controlled by an

inder of the pump 9 is provided with a water
Jacket 35 to maintain a low temperature

therein so that the condensed medium which
flows into the pump will not become ex-
as such expansion

supply controlling
n{)en by the spring
. | electro-magnet 22
the armature of which is earried by the valve

ing action. The pum{)‘
valve 29 is held normally

. 29, and the circuit of the electro-magnet 22

00

L.

55

. lease its armature and

65

and this electro-magnet by

18 opened and closed by the action of the
liquid level float 26 above described. When
the supply of liquid in the expansion cham-

- ber rises above the normal; the float 26

closes the circuit of the electro-magnet_22
-attracting its

armature, closes the valve 29 and theréby

cuts off the supply of fluid to the pump, so
that the pump

| will draw no fluid,- although
the movement of its: piston may be con-

ing’ chamber 1 fails slightly below the nor-
be opened and the electro-magnet will re-

be opened by its spring 23 and

_ _ the pump will
then- supply liquid to

ing shown as including a float 26 located in a
“chamber 27, connected to the heating cham- |

-tremity of ite stroke

permit the valve 29 to |

wire 24, contacts of the float device, wire 25,

electro-magnet 22 and wire 66, back to bat-.

te{ff‘ - . . L _
- The compressor piston 30 is vertically ar-

ranged so that its -movement is with™ and

7{)

aganst gravity, and is of substantial weight

and is actuated by gravity in performing its
down stroke. The piston Tod 36 is extensible

or telescopic and is shown as made of a plu-

rality of sections arranged'to open and close -

anism only .at the extremities of the stroke
of the piston, the lower section 37 of the tele-
scopie piston rod 'being connected to the

valve actuat

1

telescopically and to actuate the valve mech- - |

80

‘weighted valve actuating ‘lever 38, this
Ing lever being loosely mounted

on the shaft-39 in unstable equilibrium so as

to exert a substantial force by its own weight.
When the piston approaches the upper ex-
' the lower section 37 of
its rod is pulled upwardly, theréby swinging

‘the weighted lever over its center from the

position shown-in Fig. 4, and after the center

_ position, and it
closes the inlet valve 40 and
haust wvalve 41. When - the piston ap-

85

90

of gravity of the weighted lever has passed
over its pivotal center, its own weight carries.
1t to the opposite extremsé ;
opens the ex- -

proaches the lower extremity of its stroke,
the upper end of the section 37 comes in con-
tact with'the top of the pocket in the piston

and the weighted lever is actuated in the re-
verse direction, toward the position shown

100

m Kig. 4, and after the weighted lever has

gravity over its pivotal center, its own

‘been moved safficiently to carry its center of

weight will carry it to the extreme position < -

shown in Fig. 4, opening the inlet valve 40
and closing the exhaust valve 41. The
weighted lever - 38 actuates- the. wvalves

105

through a motion transmitting means com- -
| prising a sector 42, secured upon the shaft

39, and having contact pins 43 spaced apart
so_as to permit the weighted lever to be
moved over its center and to acquire ino-
mentum before coming in contact with the
pin which is interposed in its
shaft 39 is also provided with two cams 44
and 45, the cam 44 being drranged to, coact
with the stem of the inlet valve 40 to open
such valve and the cam 45 being arranged
to coact with the stem of the exhaust valve
41 to open such valve, and the valves being
provided with light springs tending to move

them toward their seats.
, , _ “ For
- - tinued. When the liquid level in the heat- |
60 _ _
- mal, the cireuit of the electro-magnet 22 will

e- purpose of regulating the move-

-ment of the expanded medium from the
‘heating chamber 1 to.the power ehamber of

the compressor 2, I provide a restricted por-
tion 46.1n the power feed conduit 3 so that

110

path.: The -

115
120
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violent action of the piston will be prevented, )

and I provide the exhaust conduit 4 with

the expansion cham- | restricted portion 47 for a like purpose.

130
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Should the circulation of medium: in the ap-

paratus become checked or choked at any
time by the clogging of any conduit-or part
thereof, the supply of refrigerant medium
5 to the heating chamber would ‘be checked
or stopped, but the diminution.in the effect-

. iveness of the action would call for the ap-

lication of full heat to the heating cham-

r. I provide that in such a contingency

10 the supply of heating medium will be reduced
or cut a0f¥ and an alarm will be sounded to
rive notice of the impaired condition of the

apparatus. The means provided to tius
end comprise & light pivoted vane 48 located-

15 in the conduit 4 in proximity to the con-
denser. 5, this vaie being located 1n an en-

" largement or chamber formed therein and ar-
ranged in front of the conduit opening so that

“the medium flowing through such conduit
20 will flow against such vane. and hold the

~ vané back in the position shown. Should
the flow of the Trefrigerant medium. be
checked, this vane will be moved by its spring
49 against the mouth of the conduit and will

25 make contact with a contact point 50 and

~ will thereby close the circuit through 'the
- electro-magnet 51 to actuate an alarm appa-
~_ratus and will also close aeircuit through the
~ gas supply valve 21 to restrict or shut off the
30 supply of gas to the barner 20 of the heating
chamber. , -~ -~ -~
The circuit for the alarm controlling elec-
tro-magnet 51 and the valve 26 may be
- traced from-the battery 15 through wires
35 17 and 52, vane 48, point 50, wire 53, elec-

tro-magnet 51, wires 54, 28, gas valve 21 and
In. order that

wire 29,. back to battery. _
this circuit may not be closed by every

trifling retardation of the flow of refrigerant
40 medium, I supply a dash-pot 55 and & |

- plunger on the vane 48 is adapted to enter
~ such dash-pot before the contact 50 1s closed,

so that the resistance of this dash-pot will
- " prevent the closing of the vane upon the
45 contact 50 unless I;Ee stoppage of the move-
- ment of the refrigerant medium 1s extended

over a substantial interval of time. -1 also

* provide a dash-pot.in the alarm controlling

 apparatus, such dash-pot 56 controlling the
50 movement of the armature 57 of the alarm

controlling electro-magnet 51.  When the
~ alarm controlling electro-magnet 51 1s emer-
gized, it attracts its armature, but by reason

~ of the dash-pot 56 the movement of the arma--
55 ture is retarded so that its full movement 1s
not completed unless the energization of the

alarm' controlling magnet 51 is maintained

for a substantial period of time. When the

_armature 57 completes.its full ‘movement

60, it ¢loses a circuit through the contaet. 58 of

* " the alarm apparatus 59, such circuit being
- g branch from the wire 52 of the circuit
s Ebove- described and flowing from:the, wire
T wire 61, contact 58, armature

. -
]
' . '

52 through the wire 60, alarm a

328 .

paratus 59, bination with . o .
ever 57 a.nti_h__pa;’ndmg-g-a-mouve Thedium, of a.compressor

wire 62 back to the wire 52.- This circuit is

il

g

also dependent upon the maintenance of the

contact of the vane 48 with the point 50.
Thus the sounding of the alarm results only
' from a substantial impairment of circula-
tion maintained for such a time as to make

70

advisable the cutting off of the power supply -

and an inspection of the apparatus.

, igerant medium into the cooling
chamber or refrigerator 6 comprises an ex-

~ The ex;{:_):.nsion device for regﬁlat‘ing the
r flow of re

795

pansion valve 19 located between the refrig- - :
“erator 6 and the float chamber 13, and 1n the

float chamber 13 is a pivoted float 63 which

controls the movement of the expansion

80

valve :so that the expansion. valve is only

?OPened when there is suflicient liquid me-

dium in the float chamber to lift the float. - |

By this means the entrance of unliquefied
mediumn to the refrigerator is prevented.
Further the expansion valve 19 is immersed

|-at all times in liquid medium, both on the

85

feed and expansion sides thereof, so that con- .

gelation or freezing at the’ point of expan-
sion is prevented by the constant presence of
liquid medium at the point of expansion.

9

It is obvious that various modifications. |

may be made in the construction shown 1n
‘the drawings and above particularly de-
seribed within the spirit and scope of my in-
vention. -

“What I claim and
ters Patent 1s: .

deSire(tosecﬁre by Let—i --

95

‘1. In a refrigerating apparatus, the com-

bination with a source of motive medium of
a compressor having a piston and a sealed

casing for the same, valve mechanism for ad-{
mitting the.motive medium to such casing to

100 .

actuate such piston and for exhausting the

motive medium therefrom comprising 1n-

. , 105
take and exhaust valves and cams arranged
| to co-act with the respective stems. of such -

valves to move the valves and swinging
“weighted levers to accelerate the movement -

‘of the cams, and actuating means for such
cams actuated by the piston, such cam-ac-

tuating means and the valve mechanism and

valve-actuating means being sealed in such

casing. | | I

' 2.n%n a refrigerating apparatus, the com-
bination with a source of motive medium of a
comipressor having a piston and a sealed cas-
ing for the same,

8
v
mlttinﬁ'
to suc

casing to actuate such piston com-

weight-actuated means codperative with the
valves to cause quick opening and closing
“movements thereof, aiid means for actuat
such valve mechanism from the piston, s’ugﬁ

ve mechanism for ad-
and exhausting the motive medium -
120

prising intake and exhaust wvalves and =

110

115

~125 -

‘actudting means and the valve mechanism '

being sealed in such casing.

- 3: In . refrigerating appara_.tus, _-tHé'com—
bination with means for dynamically ex-

. "'.;'. | l. | '.ﬂ T | . R | f

-
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4 | . 871,338
having a casing and a piston therein, and a | panding means, and the dynamic expanding 10
pump for feeding-the motive medium to the | means having a sealed conmection with the -
dynamic expanding means, thé pump having ! compressor casing. @~ =~ = 7 . -
. a piston controlled by the compressor piston' | In testimony wheréof I have.affixed my
5 through an opéning which' forins a sealed | signature in presence of two witnesses. B

connection between the pump casing and | o - CLYDE J. COLEMAN.
compressor casing, and the pump casing also | Witnesses: o S
having scaleéd connections with a source of |© . IIengy D. WILLIAMS,

‘motive medium and with the dynamic ex- |- " HerserT H. GiBBS.

"
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