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REFRGERANG SYSTEMS AFTER MOTOR 
BURN (OJTS 

Stephen Balogh, Lyons, N.Y., assignor, by mesne assig 
ments, to Parker-Hannifin Corporation, Cleveland, 
Ohio, a corporation of Ohio 

Filed Jan. A6, 1963, Ser. No. 25,804 
4. Caixas. (C. 55-36) 

This invention relates to a method, apparatus and filter 
dryer unit for cleaning sealed refrigerating systems after 
motor burn outs. 

Generally there is provided a relatively large com 
bined filter, dryer and acid remover adapted for tempo 
rary insertion into the suction line of a refrigerating sys 
tem. The general construction of the filter and dryer 
unit is similar to that of the permanently installed unit 
disclosed in applicant's prior application entitled "Ce 
ramic Block Filter Dryer,” Serial No. 214,663, jointly 
filed by applicant and Ronald M. Wilber on August 3, 
1962. 
The filter, dryer and acid absorber unit comprises an 

elongated cylindrical shell the outlet end of which is filled 
by a filter block molded of ceramic material and closed 
at one end by an integral wall. The cavity in the block 
is bridged by a fine meshed screen supported on a per 
forated plate. Most of the remaining space within the 
shell is filled with loose type desiccants and acid absorb 
ers, such as molecular sieve, activated alumina and silica 
gel, gently compressed axially within the shell by a pair 
of annular elements transversely bridged by fine meshed 
strainers. 
When the motor of a sealed motor and compressor 

unit has burned out, the same is replaced along with 
the usual permanently installed filter and dryer unit, after 
the system has first been drained and flushed. A clean 
up filter and dryer unit is then installed in the suction 
line immediately before the compressor. Next, the sys 
tem is charged with refrigerant and operated under 
(nearly) normal conditions for at least three days. The 
clean up unit is then removed and a bypassing jumper 
is substituted therefor in the now fully renovated system. 

Cleaning up of a refrigeration or air conditioning sys 
tem after a motor burn out is one of the most difficult jobs 
for the service man. There are various methods used in 
cleaning a system recommended by refrigerant manu 
facturers which are excellent if carried out properly, but 
there is too much left to guess work on the service man's 
part. The use of a refrigerant to flush out a system usu 
ally removes only those large particles of residue which 
are relatively free in the lines. A major portion of the 
residue left in the system usually is composed of tiny 
particles of sludges, etc., which cling to the tubing Sur 
faces and are removed only after a longer period, usually 
of 48 hours duration under actual operating conditions. 

It is accordingly an object of the present invention to 
provide a combined filter, dryer and acid absorber unit 
especially designed for temporary installation in a refrig 
eration system for cleaning the same after a motor burn 
out. 

It is another object of the invention to provide such a 
unit which is of simple, inexpensive yet highly effective 
design. 

It is a further object of the invention to provide a 
novel and highly efficient method for renovating a refrig 
eration system after a motor burn out. 

It is yet another object of this invention to provide a 
simple means for facilitating the insertion and removal of 
the herein disclosed unit from a refrigeration system. 

Other and further objects of the invention will become 
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apparent from a reading of the following specification 
taken in conjunction with the drawings, in which: 
FIGURE 1 is a plan view, partly in axial section, of a 

preferred embodiment of the combined filter, dryer and 
acid absorber unit, 
FIGURE 2 is a plan view, partly in axial section, of a 

modified form of unit, 
FIGURE 3 is a schematic diagram of a system utilizing 

one of the units during renovation of the system, and 
FIGURE 4 is a fragmentary schematic diagram show 

ing a modified form of the unit coupling portion of the 
Systein. 
With reference now to FIGURE 1 of the drawings, the 

numeral 10 generally designates a preferred embodiment 
of a unit according to the present invention. The unit 
6 comprises a cylindrical case formed of a pair of axially 

aligned cup shaped metallic shells 18 and 12, the abutted 
rims of which are herein disclosed as being joined and 
herinetically sealed by a close fitting band 3 welded or 
soldered thereto. However, the case 15-52 can be formed 
in numerous other manners and the parts joined after the 
filtering and renovating parts and materials are placed 
therein. The case 11-12 may have a length of approxi 
mately seven inches and a diameter of about an inch and 
a half for use with refrigerating systems of from two to 
five tons capacity. 
The ends of the shells 11 and 2 are provided with 

tubular coupler sleeves 4 soldered, brazed or welded 
coaxially thereto. The shell. A constitutes the intake por 
tion of the unit 50 and is substantially filled with granular 
or other loose desiccant and acid absorbing and/or neu 
tralizing material or materials, such as molecular sieve, 
activated alumina and/or silica gel. The desiccant mate 
rial, designated 15, is loosely compressed and held be 
tween a screen assembly 16 and a cup shaped perforated 
baffle 7 the flanged rims of which are press fitted into 
the shell . 
The screen assembly ió has a double folded marginal 

flange, the folds of which embrace and firmly anchor a 
marginal flange on a disc strainer 8 formed of 100 mesh 
Monel woven screen. 
The outlet end of the shell 2 is bridged by another 

perforated cup shaped baffle 9 against the downstream 
side of which a 150 mesh Monel woven screen 26 is held 
by the inturned flange of an annular element 21. 
A conically tapered filter block 22 of porous porcelain 

has its larger end snugly seated in the cup shaped baffle 
i9. A compressed coil spring 23 maintains desired posi 
tions of and spacing between parts 17 and 22. The filter 
block 22 has a cavity 24 in one end to increase the filter 
area, and a depression 25 in its other end for the same 
purpose and also for providing a centering seat for the 
apex of the conically coiled spring 23. 
The unit of FIG. 2 is generally designated 26 and com 

prises a pair of aligned cup-shaped shells 27 and 28 joined 
by a band 29. The unit 26 has a length of about twelve 
inches and a diameter of the order of two inches, being 
designed for use with systems of from five to ten tons 
capacity. 

Granular desiccant 36) is loosely held in the shell 27 be 
tween two strainer discs 31 of 100 mesh Monel woven 
screen, the marginal flanges of which are clamped be 
tween the double folded marginal flanges of a pair of an 
nular elements 32. The shell 28 has press fitted therein 
an annular element 33 and a perforated cup shaped baffle 
34, between which is clamped and held a strainer disc 35 
of 150 mesh woven Monel screen. 
A conically tapered porous porcelain filter block 36 is 

coaxially held in the cup shaped baffle 34 by a coil spring 
37 compressed between the screen assembly 31-32 and a 
coarse screen Support disc 38. The filter core block 36 is 
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similar in shape and function to the block 22 of FIG 
URE 1. The shells 27 and 28 have couplers 39 similar 
to couplers 4 of the first described species. 
FIGURE 3 is a schematic diagram of a typical refrig 

eration system showing one arrangement for installing 
and removing a renovating unit according to the present 
invention. The numeral 40 designates the renovating unit 
which is inserted in a suction or low pressure line 41 con 
necting an evaporator 42 to a replaced combined motor 
and compressor unit 43. A conventional new perma 
nently installed filter and dryer unit 44 is shown in a high 
pressure line 45 between the compressor 43 and a con 
ventional condenser 45. An expansion valve 47 completes 
the basic refrigeration system. When the system has 
been cleaned (after several days of near normal opera 
tion) the unit 46) is removed and the gap in the line 4, 
thus formed is closed in known manner by a jumper 
tube 48. 

In the modified installation arrangement of FIG 
URE 4, a renovating unit 49 is inserted in a low pressure 
line 50, and a pair of manual valves 5; in said line at each 
end of the unit 49 is provided to isolate or to permit re 
moval of the unit 49. A bypass branch line 52 bridges 
the unit 49 and its isolating valves 5, as shown, joining 
the line 50 at is 53. The bypass line 52 has a valve 54 
which is manually closed during the renovating period. 
The herein disclosed method of renovating a refrigera 

tion system after a motor burn out comprises the follow 
ing steps: 

(1) Discharge the system refrigerant to outside ann 
bient in the liquid phase, avoiding bodily contact with 
refrigerant or oil, as acid burns can result from contact 
with sludge from burned out compressor. 

(2) Remove defective compressor. 
(3) Remove and discard the old high side dryer and/or 

filter. 
(4) Clean the expansion valve strainer and the internal 

expansion valve parts. Connect system without expan 
sion valve in system. 

(5) Flush the system with new refrigerant. 
(6) Reinstall cleaned expansion valve. 
(7) Install liquid line dryer, using one size larger than 

normal selection size. 
(8) install new compressor. 
(9) Install motor burn out clean up dryer in suction 

lines. 
(10) Evacuate the entire system with a good vacuum 

pump. 
(11) Break the vacuum with refrigerant; re-evacuate 

and charge the system. 
(12) After at least three days, change the liquid line 

dryer and remove and discard the motor burn out clean 
up dryer. Advise the customer that reduced performance 
can be expected during the three day clean up period as 
the motor burn out dryer will introduce a pressure drop 
in the suction line while it is doing its work. 

(13) Use jumper tube to replace void space (or turn 
valves of bypass system). 

(14) Resume operation of the system as a completely 
renovated System. 

For example, the case EA-52 could be of one piece con 
struction spun on both ends after filling. Also the filter 
block could be a core molded of molecular sieve to absorb 
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the water and acids that may pass through the silica gel 
bed. The molecular sieve is preferably but not neces 
Sarily synthetic zeolite. 
What is claimed is: 
1. A combined filter, dryer and acid absorbed unit, 

comprising: an elongated tubular casing having inlet and 
outlet fixtures adjacent opposite ends thereof, a porous 
filter block spanning said casing adjacent one end thereof, 
a mass of loose fill moisture and acid absorbing material 
in the other end of said casing, a pair of perforate disc 
members engaging opposite ends of said mass of material 
to prevent axial displacement of said material by axial 
flow of refrigerant through said unit, and a coil spring 
compressed between an end of said filter block and the 
adjacent disc member. 

2. Structure according to claim 1, said filter block hav 
ing a relatively shallow axial depression constituting a 
locating seat for one end of said coil spring. 

3. A combined filter, dryer and acid absorber unit, 
comprising: an elongated tubular casing having inlet and 
outlet fixtures adjacent opposite ends thereof, a porous 
filter block spanning said casing adjacent one end thereof, 
a mass of loose fill moisture and acid absorbing material 
in the other end of said casing, a pair of perforate disc 
members engaging opposite ends of said mass of material 
to prevent axial displacement of said material by axial 
ioW of refrigerant through said unit, a supporting and 
centering disc for said filter block having a convex cen 
tral portion, said filter block having a depression matingly 
receiving said convex central portion, and a coil spring 
compressed between said last mentioned disc and an adja 
cent disc member for urging the latter member and said 
filter block toward opposite ends of said casing. 

4. A combined filter, dryer and acid absorber unit, 
comprising: an elongated tubular casing having inlet and 
outlet fixtures adjacent opposite ends thereof, a porous 
filter block spanning said casing adjacent one end thereof, 
a mass of loose fill moisture and acid absorbing materia 
in the other end of said casing, a pair of perforate disc 
members engaging opposite ends of said mass of material 
to prevent axial displacement of said material by axial 
flow of refrigerant through said unit, said porous filter 
block being molded of molecular sieve, and said loose fill 
material being primarily silica gel. 
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