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To all whom it may concern: _ 
Be it known that I, FRANK A. RIDER, of 

Pittsburg, in the county of Allegheny and 
State of Pennsylvania, have invented certain 
new and useful Improvements in Refrigerat 

Apparatus; and I do hereby declare the 
'wlng to be a full, clear, and exact de 

scription of the invention, such as will enable 
others skilled in the art ‘to which it apper 
tains to make and use the same. 

This invention relates to improvements in 
refrigerating ap aratus, and more partic 
ularly t'o means or passing liquid ammonia 
from the condensers to the expansion coils. 

‘ Experience has demonstrated the advis 
ability of keeping the expansion ‘coils supplied 
‘with liquid ammonia and of feeding the 
ammonia in bulk from the condensers where 
it is lique?ed, to the expansioncoils. 
' An object of my present invention is to 
provide means whereby the liquid-ammonia 
is passedto the expansion coils as fast as it is 
produced in‘ the condensers, irrespective of 
amounts, ressure, temperatures “ or other 
externali uence. 
A further object is to provide means 

‘whereby the unbalanced weight or “head” 
of a column of liquid ammoma is utilized to 
automatically control the operation of a 
delivery valve and pass accumulated liquid 
ammonia from the condensers to the ex 
pansion coils-at the same time holding 
aclg su?icient pressure on the condensers to 

liquefythe ammonia therein. 
_ With these"v objects in view the invention 
consists in certain novel features of construc 
tion and combinations of arts as hereinafter 
set forth and pointed out in the claims. 
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‘being shown at the same side 0 

. ‘ In the accompanying drawings, Figure 1 
is a dia rammatical view of refrigerating 
plant an illustrating an embodiment of my 
invention, and Fig. 2 is an enlarged sectional 
view of the valve devices which control the 
passage of liquid ammbnia from the condens 
ers to the expansion coils, the pipes 6 and 18. 

the.device, 
instead of on opposite sides as in diagrammat 
ical view, 2Fig. . ‘ - 

'1 represents the expansion coils and 2 the 
condensers. At one end, the expansion coils 
are connected by means of a suction pipe 3 - 

v- with a compressor 4 and the latter is-con 
",nected by means of a ipe 5 (which maybe 
conveniently termed t e “high pressure hot‘ 
gas pipe”) with one end of the condensers V 

be explained. 

- movable 

Liquid ammonia leaves the condensers by 
the 
tica y or approximately so in order to give ‘a 
“head”. or wei ht ‘of liquid for a purpose 
hereinafter exp ained, and the liquid am 
monia enters the expansion ‘coils by way of a 
pipe 7. Between the pipes 6 and 7, my im-e 
proved‘ valve devices are ocated and the con 
struction and operation of the same will now 

A cylinder or casing 8 is provided‘ in its 
bottom plate 9 with an outlet 10 with which 
the pipe 7 leading to the expansionjcoils is 
connected; The cylinder 8 is also provided 
with an'inlet 12 for the reception of the'pipe 
6 which conducts liquid ammonia from the 
condensers,—'—the assage of this liquid am— 
monia from the in et 12 to the outlet 10 with 
which the pipe 7 communicates being con 
trolled by means of a valve 13. In construct 
ing this valve the bottom )late 9 ofthe casing 
is provided'centrally, wit a post 14 made 
tubular throughout a portion of its length 
and provided in its walls withperforations 15 
located at different levels and connecting the 
interior of the cylinder with the tubular por 
tion of the‘post so that liquid ammonia enter-X 
ing the cylinder by the pipe 6 can pass 
through perforations of the post and from the 
tubular portion of the latter pass to the ex 
pansion coils by way of the pipe 7. The 

part of the valve consists of a tube 
16 adapted to telescope over the post 14 and 
open or close more or less of the 'erforations 
15v according to the position of3 said tube. 
Thetube 16 is connected with and moved by 
a weighted piston 17 ‘located in the upper 
portion of the cylinder or casing 8, andvat a 
point above this iston, a pipe 18 connects 
the cylinder with t 1e high pressure side of the 
apparatus; i e, the hot gas return ipe 5. 
~ Jhen the Wei ht or “head” of iquid cn~ 
tel-ing the cylin er by the pipe 6 from the 
condensers isv 'su?icient ‘to overcome the 
weight of the piston 17, the‘ latter will be 
caused to rise and the tube 16 correspond 

pipe 6, a portion of which is disposed ver- ' 
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ingly moved to uncover more or lessof the ' 
perforations 15 in the ost 1-4 and thus per 
mit the passage of . 
expansion coi s. The ammonia gas Wlll be 
caused to be assed, by meansof the com 
pressor, from t e ex ansion coils through the 
pipe 5 to the con ensers where it Will be 
'que?ed and the liquid ammonia will ?ow 

the quid ammonia to thev 
105 

from the condensers as fast as it is condensed 110 
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to the expansion coils and maintain the sup 
ply of liquid ammonia to the latter constant. 

tendency on the part ‘of the condensers _ An 

to hq'uefy the gaseous ammonia with suffi 
cient rapidity (which might occur if the 
liquid be permitted to leave the condensers 
more rapidly than the pressure exerted by 
the compressor can force the gaseous am 

__ 'n'éipnia througlt'tlie condensers and effect its 
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v I claim as new and desire to secure byLetters 
Patent, is,— ‘ 

eondensati'orrtherein) will be counteracted. 
by the pressure of ammonia gas entering the 
cylinder 8 by way of the pipe 18,——the res 
sure thus created within the cylinder a ove 
the Weighted. piston ‘17 causing the latter to 
descend against the now diminished ‘F head” 
of the column of liquid ammonia entering 
said cylinder by way of the pipe 6 and cans 
ing'the tube 16 of the valve 13 to descend and 
cover more or less of the perforations 15 of’ 
post 14 and thus retard'or completely close 
the passage of liquid ammonia from the con 
densers to the expansion coils. _ ' 
From the above it will be observed that 

my improvements utilize the unbalanced‘ 
weight of a column of liquid ammonia to op 
erate a delivery valve and pass accumulated 
liquid,——~serving also to hold back enough 
ressure on the condensers to effect the lique 

f)yin of the ammonia in them.‘ It will also 
be 0 served that the liquid ammonia will be 
passed to the expansion coils as fast as it is 
produced in the condensers, irrespective of 
pressure, temperature or other external in 
uence.) 1 - ~ 

Having fully described my invention what 

1.vIn refrigerating ‘apparatus, the combi 
nation with a condenser and an expansion 
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,coil, of means for utilizing the “head” orv 
weight of liquid ammonia leaving the cone 
denser to control the passage of said liquid 
ammonia from the condenser to ‘the expane 
sion coil. 

2. ‘In refrigerating apparatus, the conib'i-Q 
nation with a condenser, an expansion coil, 
and means for forcing gaseous ammonia from 
the ex an'sion coil to the condenser, of means 
c'ontro led by the “head” or'weight of liquid 
ammonia leaving the condenser, for passing 
said liquid ammonia to the expansion coil as 
fast as it is roduced in the condenser. 

3. In re igerating apparatus, the combi 
. ' nation with a condenser, an expansion coil, a 

. .55 compressor, a connection between the ex 
pansion coil and ‘com ressorfand' a connec 
tion between the con enser and compressor, 
of a cylinder, -a valve therein, connections 
between said cylinder and condenser and 
between said'cylin'der and expansion coil, 

1 pn'piston in said cylinder at one side of the 
ct and outlet for li “u'id ammonia for_op— 

erating said valve, an a pipe communicat 
, ing with the cylinder at the other side ,of said 

920,392 

piston and connected with the 
the compressor and condenser. , 

4. In refrigerating apparatus, the combi 
nation with a condenser, an expansion coil, a 
compressor and connections between the ex 
pansion coil and compressor‘ and between the 
compressor and condenser, of a pipe com 
'municating with the condenser for the pas 
sage of liquid ammonia therefrom, a ipe 
communicatingv with the expansion co to 
conduct liquid ammonia thereto, andmeans 
interposed between said ipes for utilizing 
an unbalanced column of iquid ammonia to 
pass the liquid ammonia from the condenser 
to the expansion coil as fast asit is lique?ed 
in the‘ condenser irrespective of temperature, 
pressure or other external in?uence. 
, 5. In refrigerating apparatus, the combi-. 
nation with a condenser, an expansion coil, a 
compressor connected with the outlet of the 
expansion coil, and a n1pipe connecting the 
compressor with the i et of the condenser, 
of an outlet pi e for liquid ammonia com 
municating wit the condenser, an inlet pi e 

pipejbetweenl 65 
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for liquid ammonia communicating with t e - 
expansion coil, a cylinder communicating 90 
with said inlet and outlet, pipes, a valve 
said cylinder fgr controlling the passage of 
liquid 311111101118 from the outlet pipe of the 
condenser to the'inlet pipe of the expansion ~ 
coil, a weighted piston connected with said 
valve, and a pipe connected with the cylin 
<der near ,the end thereof farthest removed 

.95 

from the valve, said pipe being also con- ‘ 
nected with the-pipe whic 
pressor with’ the condenser. ; 

6. In refrigerating apparatus, the combi 
nation'with a condenser, an expansion coil, a 
compressor connected with the outlet‘ of the 
expansion c’oil, and a pipe connecting thev 
compressor with the inlet of the condenser, 
an outlet pipe for the condenser, and an inlet , 
pipe for the ex ansion coil, of means for 
utilizing an unba anced column of liquid am 
monia to control the passage of liquid am 
monia from the condenser to the 'ex ansion 
coil,‘ said means comprising a cylin er con 
nected with said liquid ammonia inlet and 
outlet pipes, a perforated tubular post with 
in said cylinder between said inlet and outlet 
pipe connection, a tube to telescope with said 

" post,‘ a weighted piston within said cylinder 
and-car ing said tube, ‘and a connection be 
tween t e‘ cylinder ‘at a point above the 

_ weighted piston and the ammonia gas pipe 
which connects the compressor with the con 
denser. ' _ I ' _> 

In testimony whereof, I havesigned this 
Specification in the presence of two subscrib 
ing Witnesses. 

‘ FRANK A. RIDER. 
Witnesses: / 

A. H. EAMES, 
J. WILLIAM MELvILLE. 
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