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To all whom 4t may concern:

 UNITED STATES PATENT OFFICE.

ROBERT F. MASSA, OF CHICAGO, ILLINOIS.

 SYSTEM OF REFRIGERATION.

No. 912,866.

Speciﬁcation of Letters Patent.
- Application filed May 28, 1906. Serial No. 318,991.

Patented Feb. 16, 1909.

'\—l"--'.

Be 1t known that I, Roserr It Massa, a

citizen of the United States, residing at Chi-

cago, 1 the county of Cook and State of
Ilinois, have invented a new and useful Im-
provement 1n Systems of Refrigeration, of
which the following is a complete specifica-

This invention applies to refrigefating
machines and is particularly applicable to
such machines when automatically and elec-
trically driven but will apply also when they
are mechanically driven whether automat-
ically or otherwise. One of the principal

objections prevalent in such devices as here-
tofore constructed is found to be the diffi- |

culty encountered 1n starting the COMPressor
against the normal high pressure of the con-
denser. o '

~ The object of the present invention is to
overcome the above mentioned dbjection and
the advantage resulting is first; 4 system in
which the compressor will start against no
load and take up the full load when at prac-
tically normal speed; second, in types indi-

‘cated 1n Figs. 2 and 3 the pressure in the

condenser will be sustained while the com-

~ pressor stops; and third, provision is made
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for automatically opening the valves for
cleaning same as well as to equalize the pres-
sure whenever the machine stops. Another
advantage is the passing of oil collected in
the oil separator back to the compressor
without the necessity for its passing through
the refrigerator. |

The particular features of the invention
will be hereinafter described, pointed out in
the appended claims and illustrated in the

accompanying drawings in which—

Figures 1 to 5 inclusive are diagrammatic
views illustrating the application of the im-
provement to various types of refrigerating
systems.. Fig. 1 showing the application to
g System in which no by-pass is employed.
Figs. 2, 3 and 4 showing the special valve
1hterposed in the by-pass connection between
the high and low pressure sides of the sys-
tem and with various modifications of the
auxiliary chambers, and Fig. 5 illustrates
the application of the current to the special
valves through a levér actuated by a solenoid

‘and eontrolled by a dash-pot, the object be-

~ 1ng to eause the valve to delay closing and

5o

thus facilitate starting. T'ig. 6 represents s
longitudinal section of the type of special

- valve employed 1n Fig. 1. Fig. 7 is a corre-

' hold the said valve closed as will be

e,

sponding view of a slightly modified form
of electrically controlled valve used as an
expansion valve, and Fig. 8 represents the
special form of electricaﬁy controlled valve
employed in the by-pass.

In the drawings A designates the com-
pressor, 1 the valve in the plunger thereof
and 2 the valve at the discharge end of same.

B 1s the condenser and C the refrigerating
chamber. A high pressure or compressor
discharge pipe 3 leads from the compressor
A to the condenser B, the condenser and re-
frigerating chamber C are connected by the
pipe 4 and the return or suction pipe 5 leads
from the chamber C, back to the compressor
A. An electrically controlled expansion
valve D is interposed in the run of pipe 4
betweeni the condenser and refrigerator
ehamber C, this expansion valve being pref-
erably of the constiuction shown in Fig. 6,
and in which the valve is held momentarily
open When the current stops in a manner
hereinafter more fully explained.

A by-pass 6, which with the valve in con-
nection therewith constitutes the principal
novel feature of this invention, connects the
high with the low pressure side of the sys-
tem, the connection being made at points to

| be specified. In this by-pass 6 is interposed

a special form of automatic electrically con-
troiled valve E (see Fig. 8) in which the
current acts through an electro magnet to

res-
ently described. The function of thepby-
pass and valve is to relieve the pressure tem-
porarily on the discharge side of the com-

pressor to facilitate the frequent startinge

and, incidentally, in some instances, to drain
any o1l that may have collected, back to the
compressor. In Fig. 1 the special form of
valve shown 1n Fig. 6 is used, the valve be-
ing ~ automatically and electrically con-
trolled by the current connections 7. This
valve acts as a pressure reducing valve when
the compressor 1s in operation and opens
when the compressor stops. The current
connections 7 to both the valves D and E
may be fed either from a source which sup-
lies power to the conpressor or they may
e feg from an independent source con-

| trolled mechanieally from some moving part

of the machine., The connection of the eon-
ducfors 7 with the motor which drives the
compressor 1s shown diagrammatically in
Fig. 1 1n whieh A? represents the motor.
The motor drives the compressor A through
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the pinion ¢* on the motor shaft and the géar

¢ on the compressor shaft, which meshes
with said pinilon. B
in Fig. 2 an auxiliary chamber 8§ which
may serve also as an oil separator is placed
in the COmPpressor discharge pipe 8 and the
by-pass 6 leads from a pomt operatively
speaking m advance of the compressor dis-
charge valve 2 and extends to the suction or
low pressure pipe 5 The speclal form of
valve set forth 1n Kig. 8 1s here emploved 1N
Lﬂe by-pass and a Secondaly auxiliary cham-
ber 9 located within the chamber § is inter-
posed in said by-pass connections above the
valve 1. A check valve 10 between the
chamber 9 and the compressor A prevents
the return of the refrigerating medium to
said compressor.

The coperation of the arrangement as
shiown 1 £10. £ 1s as follows: Assuming that
the compressor is in operation and, through
suttable means, thermostatic or otherwise,
the current is shut off, the valve D' will open
momentarily, and then close and the vilve
Mowill also open. Approxumnately normal
pressure will be maintained in the condenser
B and in the chamber 8 but the fluid in the

chamber 9 will escape through the vaive I |
to the low pressure side of the apparatus.

in again star ting, the compressor will work
ao*ambt no initial pl essure as the charge will
Arst pass 1nto the chamber 9 and as the valve
& closes 1n starting the pressure wiil grad-
ually rise until the pressure in the said cham-
ber 9 equals that in the condenser B, at
which time the refrigerating medium will
begin to pass through the valve 2 into the
chamber & and on to the condenser B through
its usual path. The chamber 9 1s of suifi-
clent capacity to enable the compressor to
attain practically normal speed before en-
countering normal resistance. Since the
chamber
its temperature will be maintained equal to
that in the chamber 8 and hence condensa-
tion in the former 1s prevented. The cheek

vaive 10 prevents the compressed refriger-
ating 1 medium escaping in the wrong chl(,e-
tion, "The action of the valve D' in the
above described arrangement is essentially
that of an ordinary expangion valve.

In the system shown m Fig. 3 the princ-
ple involved 1s the same br ut the sec ondary
Ch‘lil’lb@l O is omitted and a check valve 11 is
introduced between the chamber 8 and the
condenser I3 to prevent the return of the re-
frigerating medium from the latter to the
compressor. In the arrangement shown in
Kig. 2 the valve 2 1n the compressor serves
the function of the check valve 11 in Fig. 3.
In Fig. 4 the same arrangement prevaiis as
1n T‘lg 3 except for the check valve 11 which
is not employed. With slight quahﬁcatmns
tne preceding description of the operation

of the system shown in Fig. 2 will also ap- | the action of said spring 29.

g is placed within the chamber 8

013,866

ply to that shown in Figs. 3 and 4. In Fig.
3 in starting it is obvious that the com-
pressor St‘lI‘tS against no pressure in the

chamber 8 and raises this to normal pressure
after which the refrigerating mealum passes
through the condenser B at normal pressure

as usual. The valve E closes on starting and
opens on stopping as before described, while
the valve D* opens momentariuly and thul
closes. In the diagram shown in Fig. 4 the
pressure 18 allowed to drop 1 both the COI-
denser B and the (lu,‘.&lllﬂl‘y chamber §, the
check valve 11 of the preceding figure bemo'
omitted, while the chamber S acts mer ely as
an o:1 separator.

in Fig. 5 is illustrated a diagram 1n wmch
the electrical connection 7 18 eftected by
means of a lever 11 controlled by a dash-pot
13 and actuated by a current 7' and the
solenocid 14 the end ot the lever 11 engaging
the contact points 15. By such means " the
closing of the valve I 1s thus delayed, thus
Tael l,.‘rfttmn the starting.
such device is arbitra a0y but may be used in
connection with anyv of the valves.

Tne preferred fonn of the difierent types
of valves emploved is illustrated in Iigs.
6, T and 8 which r epresent respectively the

111*0::-, D, DY and ¥. The valves D consist
(:.Jr the hace 16 in the face of which 1s formed
a chamber 17 and on this face 1s bolted the
base plate 18, the dmpﬁmnm 19 being placed
between said base and base plate and made
o extend across the chamber 17. A second
and smaller chamber 20 is formed in the

opposite side of the base 16 and the valve

opening 21 connects the two chambers 20
nd 17, The inlet port 22 conducts the high
pressure refrigerating meclum from the
Cfmdeme to the chamber 20 while the port

3 leads from the low pressure chamber 17
to the refrigerating chamber. The valve
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opening 21 is controlled by the axially ar-

ranged valve stem 24, the said stem project-
neo bwmul the valve seat 25 and contacting
the diaphragm 19. A cap piece 26 is bolted
to the base 16 by ineans cf the bolts 273,
iese same bolts also fastenine the hollow
cylindrical brass cap 27 to the cap piece 26.
Within this cap 27 1s placed the armature 28
in whieh adiustably fits the valve stem 24, a

- Babbitt ining 27 being interposed between

sald cap and armature; the valve stem 24
nas a beaving n the bushing 26! of the cap
26 and 1s pl‘OVldBd with a shoulder 24°
within the chamber 20..--A spring 29 is
placed within the chamber 20 and reacts be-
tween the said shoulder 24* and the bush-
ing 26!, the tendency of this spring being
to hold the valve stem on 1ts seat 25. Within
the cap pilece 26 1s formed a recess 30 ad-
jacent to the armature 28 and a coil spring

- 31 stronger than the spring 29 operates to

lift the mnature 28 from its seat against
The nuts 242
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on the outer end of the valve stem make the | chamber is thus maintained. - When the cur

valve stem adjustable longitudinally and
when the armature 28 is not energized the
spring 31 will lift said armature from its

seat 28* and will also lift the valve stem 24 :

and open the valve. The coil z is placed
within the space 32 its connections with the
circult being at 7, A sleeve 33 screws on to
the ca _
close the coll. An opening 18! through the
base plate 18 subjects the outer side of the
diaphragm 19 to atmospheric pressure.
The operation of this valve 1s as follows:

~ Assuming that the'system is in operation
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and a current is passing through the coil
the armature 28 will be drawn to its seat

28* and the valve stem 24 will be forced by
‘the spring 29 against its seat 25 thus stop-
{)ing_t-he flow of the refrigerating medium.
Vhen the pressure in the chamber 17 has
fallen below atmospheric pressure the dia-

Y

phragm 19 will be pressed by the air in-
wardly and pressing against the stem 24 of
the valve will open same until the pressure
on the two sides of the diaphragm is equal-
1zed. The diaphragm 19 will thus operate

to maintain a constant pressure in the cham-
ber 17 dnd in the rear refrigerating chamber

C. As soon as the current is shut off the
spring 31 will press the armature 28 and
valve stem away from their seats and hold
the valve open as long as the current 1s off.

 This valve 18 employed when the arrange-
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ment 1s as shown 1n Fig. 1.

The valve D* illustrated 1n Fig. 7 1s very
similar to the preceding one. A “cap piece
26* 1s bolted to the base 16, the base having

in its face the chamber 17!, the diaphragm

19, the 1nlet port 22, the outlet port 23! the
valve stem 24%, the valve seat 25! and the
armature 281. The valve stem 24! however
instead of being held open positively by
means of the armature 28' is not directly
connected with said armature but 1s held
vieldingly in contact with its seat 25'. . The
spring 311 operates to hold the armature 28!
in contact with the diaphragm 19' when not
counteracted by the sald armature when en-
ergized. The air has access to-the armature

side of the diaphragm through the opening

35 in the ‘cap piece 26'. The operation of
this valve 1s as follows: Assuming the sys-
tem to be in operation and the armature 28
energized through the coil X! the said arma-
ture will be held on its seat 28* against the
pressure.of the spring 31'. As soon as there
15 a deficiency of pressure in the chamber

17t the atmospheric, pressure acting against
‘the opposite side ot the diaphragm 19* will

lift the valve stem 24' off 1ts seat 25! until
the pressures on the two sides of the dia-

phragm are equalized. The diaphragm will

then drep back and the spring 29' will
close the valve. A practically constant pres-

piece 26 which with the cap 34 in-

rent 1s turned off the spring 31® will at once
press .the armature down in contact with
the diaphragm and open wide the valve 251
with the result that the pressure will quickly
rise 1n the chamber 17* as well as 1n the

| refrigerator and press' the diaphragm back

agamst the spring 31* and permit the valve
to again close. 1n this manner the valve
1s held momentarily open and a thorough
cleaning of same 1s effected. As soon as the
current 1s again turned on the diaphragm
1s relieved from the action of the spring 312
and the said diaphragm 1s again subject to
the action of the atmosphere on one side and
the low pressure of the system on ‘the other
side. This form of valve is used as the ex-

‘pansion valve in Figs. 2, 8 and 4.

in I'ig. 8 1s shown the special form of

valve used in the by-pass connections 6. This

valve as well as the other 1s automatically
and electrically controlled. No diaphragm
1s employed. A base block 36 is provided
with an axial opening 37, enlarged at its
mnner end 37 and provided with the valve
seat 38. 39 1s the inlet port and 37 is the
outlet: port. A valve stem 40 is adjustably

| threaded 1n the base of the armature 41 and

the spring 42 acts to press the said armature
from its seat 42'. A Babbitt lined non-mag-
netic cap 43 is fastened to the base block 36
by means of the bolts 44. The armature 41
like the armature 28' and 28 is longitudi-
nally movable 1n said cap, and the coil z?*
1s Inclosed by sleeve 45 and cap 46. The 1n-
sulation, magunetic and non magnetic parts,
the linings, ete., are common to electricall

operated valves and hence such details will
not be dwelt upon. The operation of this
valve is very simple. While a current is
passing through the coils 2? the armature 41

will be held down pressing the valve upon

its seat 42 and the valve opening 38 will be

held closed but when the current is shut off
the spring 42 will lift the armature and with
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1t the valve stem 40. This form of valve 18

the type preferably used in the-by-pass 6

"What I claim as my invention and desire
to secure by Letters Patent 1s: '

1. In an automatic system of refrigera-
tion, in combination, a compressor, a con-
denser, a refrigerating chamber, an expan-
sion valve interposed between the condenser
and refrigerating chamber, a by-pass con-
nection between the high and low ]j)ressure
sides of the system, and an electrically con-
trolled valve interposed 1n said by-pass be-
tween the high and low pressure sides of-the
system. '

2. In an automatic system of refrigera-
tion, 1n combination, a compressor, a con-
denser, a refrigeratin
sion valve interposed between the condenser
and chamber, a by-pass connection between

chamber, an expan-
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sure in the chamber 17* and refrigerating | the suction and discharge sides of the com- 130
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pressor, and an automatically and electric- |
ally controlled valve interposed in said by-

pass between the suction and discharge sides
of the compressor. ) .
- 3. In a system of refrigeration, in com-

nection therebetween, an auxiliary chamber

and a check valve, interposed 1n said con-

nection, a refrigerating chamber, having a
connection with said condenser located In
said last mentioned connection, a suction
pipe leading from the refrigerating chamber
to the compressor, a by-pass connecting said
auxiliary chamber and suction pipe, and an
automatic and electrically controlled valve
interposed 1n said by-pass.
4. In a system og

nection therebetween, an auxiliary chamber
and a check valve, interposed 1n said connec-
tion, a refrigerating chamber, having a con-

nection with said condenser, an expansion |

valve located 1n sald last mentioned connec-
tion, a suction pipe leading from the re-

refrigeration, in com-
bination, a compressor, a condenser, a Con--

bination, a compressor, a condenser, a con- |

]

frigerating chamber to the compressor, a |

012,866

by—pasé -ponnecting said auxiliary chamber
and suction pipe and an automatic and.elec-

" trically controlled valve interposed in said
‘by-pass, the said valve being held normally

closed by a current passing. therethrough
when the system is in operation. '

- 5. In an automatic system of refrigera-
tion, in combination, a compressor, a con-
denser, and a refrigerating chamber, connec-
tions therebetween, an electrically controlled
expansion valve interposed in the connection
between the condenser and the refrigerating
chamber, said valve adapted to open mo-
mentarily when the current ceases passing
therethrough, a by-pass connecting the high
and low pressure side of the system, and an
automatic and electrically controlled valve
interposed in sald connection, said valve
adapted to be held normally closed when the
current is passing therethrough.

-ROBERT F. MASSA.

Witnesses:
MARGARET A. SWEENEY,
J. . WARNER.
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