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To all whom it may concern: 
Be it known that I, GEORGE W. MILLER, a 

citizen of the United States, residing at Philadelphia, in the county of Philadelphia 
and State of Pennsylvania, have invented 
certain new and useful Improvements in 
Compressors for Refrigerating. Apparatus, 
of which the following is a specification. 
My invention relates to improvements in 

compressors for refrigerating apparatus, 
more particularly to the pressure or vacuum 
creating portion of refrigerating apparatus, 
automatically compelling a reversal through 
the system and maintaining the proper vacu 
um or pressure. 
A further object is to provide improve 

ments of this character which rely upon a 
- fluid plunger, such for example, as a light 
oil, and provide improved means for regul 
lating the pressure of the system. 
A further object is to provide an im 

proved construction of plunger valve auto 
matically operated by the fluid in the ma 
chine or system to reverse the flow of fluid 
through the system. 
With these and other objects in view, the 

invention consists in certain novel features 
of construction and combinations and ar 
rangements of parts, as will be more fully 
hereinafter described and pointed out in the 
claims. 
In the accompanying drawings: Figure 1, 

is a view partly in longitudinal section and 
partly in elevation illustrating my improved 
compressor. Fig. 2, is a diagrammatic plan 
view showing the compressor and its connec 
tion with the refrigerating system, and Fig. 
3, is a view in elevation at right angles to 
Fig. 2. 
In constructing my improved apparatus, I 

employ pipes and castings which are con 
nected by bolts 1 and nuts 2 as clearly shown, 
forming at opposite ends spherical chambers 
3 which are connected by pipes 4 with the 
pipes 4" of the system. These spherical 
chambers 3 are connected by pipes 5 with a 
casting 6, which constitutes a liquid flow 
controlling casing, located intermediate of 
the chambers 3, said pipes 5 connecting the 
bottom of said chamber with the lower ends 
of the casting. Pipes 7 communicate with 

the intermediate portions of the chambers 3, 
and connect the same with the sides of cast 
ing 6, all of which parts will be more defi 
nitely hereinafter referred to and indicated 
by specific reference characters to the vari 
ous parts of said pipes or passages to more 
clearly point out the operation. 
The passages 7 are preferably of the pe 

culiar shape shown, and communicate with 
upright valve casings 8 in which hollow 
check valves 9 are mounted. These check 
valves engage beveled seats 10 in the pas 
Sages 7, entirely close said passage when 
seated and are normally held in closed posi 
tion by means of coiled springs 11 located 
within the valves and bearing at their upper 
ends against cap nuts 12. On the upper ends 
of the valve casings S, between the same and 
the cap nuts 12, spacing washers i3 are pro 
vided which enable the tension of the springs 
to be adjusted, so as to secure the exact pres 
Sure in the system by simply removing a 
washer or adding one, and screwing home 
the cap nut. . . 
The passages 7 are divided into two dis 

tinct parts, one part 7 between the valve 9 
and the chamber 3, and the other part 7 be 
tween the valve 9 and casting 6, it being un 
derstood that the apparatus is precisely 
alike at both sides, and the description of 
one side applies alike to both. 
The casting 6 is divided by an inverted U 

shaped partition 14, and a short centrally 
disposed partition 15 into two inverted U 
shaped passages 16 and 17, which communi 
cate at their lower ends with the pipes 5 and 
with each other. These passages 16 and 17 
are connected by pipes 18 and 19 respec 
tively with a pump 20 illustrated diagram matically. 
The casting 6 is provided at opposite sides 

with cylindrical projections 21 and 22, which 
are connected by bolts 1 with the portions 7 
of passages 7, and in these connections rings 
23 are secured and are provided with tubular 
extensions 24, which project into the cylin 
drical portions 21 and 22, for a purpose 
which will now be explained. 
The partitions 14 and 15 are made with 

circular openings of the same diameter as 
the internal diameter of the cylindrical pro 
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jections 21 and 22, and register with said 
projections for the reception of a compound 
piston valve 25. This compound piston 
valve is made with two restricted portions 
26 and 27, adapted to register with certain 
of said passages as will be hereinafter ex 
plained. The movement of said compound 
piston is controlled by the movement of the 
oil or other fluid in the apparatus, and the 
distance of said movement is controlled by 
the tubular extensions 24 on rings 23. The 
particular shape of the casting 6, where it 
joins with the projections 21 and 22, pro 
vides Small openings 28 which connect the 
projections 21 and 22 with passage 16 at the 
lower portions of the valves, the communi 
cation between the upper portion of said 
passage 16 and the projections 21 and 22 be 
ing entirely cut off at both ends of the pis 
ton valve. 
Communication between the pipes 4 and 

the spherical chambers 3 is controlled by 
means of valves 29 and 30 respectively. 
These valves are preferably of very light 
material such as aluminum, and their stems 
31 are mounted in spider-like guides 32 in 
pipes 4, the downward movement of said 
valves being limited by cross pins 33 in the 
stems. These valves 29 and 30 have very 
slight movement to open and close, and they 
are preferably concaved as shown so as to 

- - - - readily receive and center ball floats 34 and 
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35 respectively to close the valves. 
The operation of the apparatus is as fol 

lows: As shown in the drawing, the direc 
tion of flow of the oil is about ready to re 
verse, but we will assume that it has not 
quite reached that point, and will describe 
the direction of flow of the oil with that idea 
in view. The pump 20, which is continu 
ously operating, causes a suction through the 
right hand pipe 5, lowering the level of oil 
in chamber 3. This oil is sucked up through 
the right hand portion of passage 17, thence 
through pipe 18 to the pump, and is forced 
back from the pump through the pipe 19, 
through the left hand portion of passage 16, 
and through the left hand pipe 5 into the left 
hand chamber 3, forcing the ball float 35 
upward to close valve 30. This operation 
also sucks the oil from that portion 7 of 
the right hand passage 7, through the open 
ing 28, down the right hand portion of pas 
Sage 16, and up the right hand portion of 
passage 17. As this direction of flow con 
tinues, the pressure in the portion 7 of pas 
sage 7 will finally become sufficient to raise 
the left hand valve 9 from its seat when the 
oil will engage the left hand end of the 
compound piston Valve 15, and force it to 
the right until it engages the tubular exten 
sion 24 at the right. The restricted portions 
26 and 27 of piston valve 15 will then regis 
ter with the left hand portion of passage 17, 
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and the right hand portion of passage 16 
causing an exact reversal in the flow of the 
oil, so that the valve 29 will be closed and 
valve 30 opened, creating the necessary re 
versal of the flow of gases in the system and 
maintaining the proper vacuum or pressure. 
The pressure of vacuum had is regulated 

entirely by the strength of the springs 11, 
which resist the pressure of the oil against 
the same. It is therefore an important fea 
ture to provide means whereby the strength 
of these springs may be adjusted, and hence 
the Washers 13 and screw-threaded caps 12, 
or SOme other suitable mechanism for the 
purpose, are very important features. It 
will therefore be noted that the position of 
the compound piston valve 15 is automati 
cally moved by the oil, and such rapidity of 
the reversal dependent upon the spring pres 
Sure on the valves. The pump works con 
tinuously and the reversal is automatic and 
any desired pressure may be had. 
By reference to Figs. 2 and 3, it will be 

noted the relative position of my improved 
compressor in connection with the refriger 
ating system, an ordinary system of pipes 
being shown, in which the pipes 4 are con 
nected by T-couplings 36 with branch pipes 
37 and 38 respectively, having check valves 
39 and 40 therein. The check valves 39 are 
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discharge check valves, and said valves 40 -95 
are suction check valves, so that I term the 
pipes 37 discharge pipes, and the pipes 38 
Suction pipes, and these discharge and suc 
tion pipes are connected by pipes 41 and 42 
respectively with the other parts of the ap 
paratus (not shown). 
Various slight changes might be made in 

the general form and arrangement of parts 
described without departing from my in 
vention, and hence I do not limit myself 
to the precise details set forth, but consider 
myself at liberty to make such changes and 
alterations as fairly fall within the sprit and 
Scope of the appended claims. 
Having thus described my invention, what 

I claim as new and desire to secure by Let 
ters Patent is: 

1. In an apparatus of the character de 
Scribed, the combination with chambers, 
valved communication between said cham 
bers and a refrigerating system, of floats in 
Said chambers adapted to close said valves, 
a liquid flow controlling casing having 
parallel U-shaped passages therein, a com 
pound piston Valve positioned across said 
parallel passages, passages connecting both 
of the U-shaped passages with the first-men 
tioned chambers, and other passages connect 
ing the first-mentioned chambers with the 
casing in line with the ends of said piston 
valve. 

2. In an apparatus of the character de 
scribed, the combination with chambers, 
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valved communication between said cham 
bers and a refrigerating system, of floats in 
said chambers adapted to close said valves, 
a liquid flow controlling casing having 
parallel U-shaped passages therein, a com 
pound piston valve positioned across said 
parallel passages, passages connecting both 
of the U-shaped passages with the first-men 
tioned chambers, and other passages connect 
ing the first mentioned chambers with the 
casing in line with the ends of said piston 
valve, and spring-pressed valves in said last 
mentioned passages, substantially as de 
scribed. 

3. In an apparatus of the character de 
scribed, the combination with chambers, 
valved communication between said cham 
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bers and a refrigerating system, of floats 
in said chambers adapted to close said valves, 
a liquid flow controlling casing having par 
allel U-shaped passages therein, a compound 
piston valve positioned across said parallel 
passages, passages connecting both of the 
U-shaped passages with the first-mentioned 
chambers, and other passages connecting the 
first-mentioned chambers With the casing in 
line with the ends of said piston valve, a 
pump, and pipes connecting said pump with 
said U-shaped passages respectively, sub 
stantially as described. 

4. In an apparatus of the character de 
scribed, the combination with chambers, 
valved communication between said cham 
bers and a refrigerating system, of floats in 
said chambers adapted to close said valves, 
a liquid flow controlling casing having par 
allel U-shaped passages therein, a compound 
piston valve positioned across said parallel 
passages, passages connecting both of the 
U-shaped passages with the first-mentioned 
chambers, and other passages connecting the 
first-mentioned chambers with the casing in 
line with the ends of said piston valve, and 
spring-pressed valves in said last-mentioned 
passages, a pump, and pipes connecting said 
pump with said U-shaped passages respec 
tively, substantially as described. 

5. In an apparatus of the character de 
scribed, the combination with chambers, 
valved communication between said cham 
bers and a refrigerating system, of floats in 
said chambers adapted to close said valves, 
a liquid flow controlling casing having par 
allel U-shaped passages therein, a compound 
piston valve positioned across said parallel 
passages, passages connecting both of the 
U-shaped passages with the first-mentioned 
chambers, and other passages connecting the 
first-mentioned chambers with the casing in 
line with the ends of said piston valve, said 
piston valve comprising a cylinder rod hav 
ing annular grooves therein of a length con 
forming to the width of said U-shaped pas 
sages, and adapted to register alternately 
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with said passages when moved by the pres 
Sure of liquid against the ends of the piston, 
substantially as described. 

6. In an apparatus of the character de 
Scribed, the combination with chambers, 
valved communication between said cham 
bers and a refrigerating system, of floats in 
said chambers adapted to close said valves, 
a liquid flow controlling casing having par 
allel U-shaped passages therein, a compound 
piston valve positioned across said parallel 
passages, passages connecting both of the 
U-shaped passages with the first-mentioned 
chambers, and other passages connecting the 
first-mentioned chambers with the casing in 
line with the ends of said piston valve, and 
Spring-pressed valves in Said last-mentioned 
passages, said piston valve comprising a cyl 
inder rod having annular grooves therein 
of a length conforming to the width of said 
U-shaped passages and adapted to register 
alternately with said passages when moved 
by the pressure of liquid against the ends of 
the piston, Substantially as described. 

7. In an apparatus of the character de 
scribed, the combination with chambers, 
valved communication between said cham 
bers and a refrigerating system, of floats in 
said chambers adapted to close said valves, 
a liquid flow controlling casing having par 
allel U-shaped passages therein, a compound 
piston valve positioned across said parallel 
passages, passages connecting both of the 
U-shaped passages with the first-mentioned 
chambers, and other passages connecting the 
first-mentioned chambers with the casing in 
line with the ends of said piston valve, a 
pump, and pipes connecting said pump with 
said U-shaped passages respectively, said 
piston valve comprising a cylinder rod, hav 
ing annular grooves therein of a length con 
forming to the width of said U-shaped pas 
sages, and adapted to register alternately 
with said passages when moved by the pres 
sure of liquid against the ends of the piston, 
substantially as described. 

8. In an apparatus of the character de 
scribed, the combination with chambers, 
valved communication between said cham 
bers and a refrigerating system, of floats in 
said chambers adapted to close said valves, 
a liquid flow controlling casing having par 
allel U-shaped passages therein, a compound 
piston valve positioned across said parallel 
passages, passages connecting both of the 
U-shaped passages with the first mentioned 
chambers, and other passages connecting the 
first mentioned chambers with the casing in 
line with the ends of said piston valve, and 
spring pressed valves in said last mentioned 
passages, a pump, and pipes connecting said 
pump with said U-shaped passages respec 
tively, said piston valve comprising a cyl 
inder rod having annular grooves therein of 
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a length conforming to the width of said U- name to this specification in the presence of 
shaped passages, and adapted to register two subscribing witnesses. 
alternately with said passages when moved GEORGE W. MILLER. 
by the pressure of liquid against the ends of Witnesses: 
the piston, substantially as described. R. H. KRENKEL, 
In testimony whereof I have signed my CHAs. E. POTTS. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D. C.’ 
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