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Paterated July 24, 1934 
UNITED STATES 

1,967,770 
PATENT OFFICE 

1967,770 
METHOD OF MANUEFACTURING REFRIGER 

ATNG APPARATUS 
James G. Ford, Forest Hills, Pa., assigraor to 
Westinghouse Electric & Manufacturing Cor 
pany, East Pittsburgh, Pa., a corporatio; of 
Pennsylvania 
Application April 28, 1933, Seria; No. 638,641. 

Claims. 

ify invention relates to a method of manufac 
turing refrigerating apparatus and particularly 
to refrigeration apparatus of the hermetically 
Sealed compression type, and is a continuation in 
part of application Serial No. 564,455, filed by me 
September 22, 1931 for Drying process and appa 
ratus therefor. 
In the manufacture of refrigeration apparatus 

of the hermetically sealed compression type, it 
is necessary in practice to run in the bearing sur 
faces of the apparatus and to test the compressor 
before the apparatus is charged with refrigerant 
and lubricant. The apparatus must also be freed 
of moisture by drying before it is charged. The 
running in and test of the apparatus and the 
Subsequent drying thereof gives rise to several 
difficulties in the steps of the manufacture 
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thereof. 
One of the difficulties arises from the fact that 

the run in and test are preferably completed be 
fore the apparatus is assembled in a sealable 
casing, so that the parts of the apparatus are 
accessible and so that inspection may be made 
as to clearances and wear on the motor and com 
pressor bearing surfaces, without having to re 
move the apparatus from the casing and replac 
ing it. Since the apparatus is, therefore, handled 
outside of the sealable casing during test and run 
in in actual practice, it is exposed to rough han 
dling in the shop. The most vulnerable part of 
the apparatus is the cloth or paper insulated 
stator, and bumps or knocks are liable to break 
the insulation and cause a short circuit in the 
Stator. 
Another difficulty arises from the fact that gas 

drying is used since it is advantageous and ex 
tremely effective in the manufacture of hermeti 
cally sealed refrigerators. Drying is used so 
that Substantially all the moisture in the appa 
ratus Will be removed before it is charged with 
refrigerant and lubricant. It is necessary that 
the apparatus be substantially moisture free be 
cause of the fact that many refrigerants, for ex 
armple SO3, react with water and form substances 
which attack and corrode various parts of the 
apparatus. In addition to this, it is necessay to 
obtain Substantially moisture free apparatus be 
cause any moisture therein collects at the ex 
pansion or float valve and forms ice, since this 
point is one of the coldest in the system, and thereby impairs the operation of the apparatus. 
However, if any lubricant is present in the appa 
ratus when it is dried by an Oxygen containing 
gas, breakdown of the lubricant usually occurs, 
and moisture is continuously formed in the ap 
paratus until the breakdown ceases due to ex 
haustion of certain materials from the lubricant 
which combine with the oxygen. The exhaustion 
of these materials from the lubricant is very slow 
and the time for drying a lubricant impregnated 

(C. 62-5) 
unit, therefore, is not practical when air is used. 
When a gas is used which does not break down 

the lubricant, such as nitrogen, the presence of 
the lubricant in the cellulose fibers of the stator 
retards the evolution of moisture therefrom. The 65 
gas used for drying, however, is preferably air, 
because of its accessibility and economy. 

It is an object of my invention, therefore, to 
provide a novel method of manufacturing her 
metically sealed refrigerating apparatus. 

It is another object of my invention to provide 
a cheap method of obtaining moisture free her 
metically sealed refrigerating apparatus. 

It is another object of my invention to pro 
vide hermetically sealed refrigerating apparatus 75 
with a perfect motor stator after test and run 
in, without any substantial additional expense. 

It is another object of my invention to provide 
a completely lubricant free refrigerating appa 
ratus so that gas drying may be used without in 80 
any way retarding the time necessary to obtain 
Substantially moisture free apparatus. -. 

It is still another object of my invention t 
provide refrigerating apparatus completely lu 
bricant free so that it may be dried by air or 85 
other gas which breaks down lubricants, so that 
moisture is not formed before charging with 
refrigerant and lubricant. 
These and other objects are effected by my 

invention, as will be apparent from the follows 90 
ing description and claims taken in connection 
with the accompanying drawings, forming a part 
of this application, in which: 

Fig. 1 is a view, partly in section, of the work 
ing parts of a compression refrigerator showing 95 
a test stator attached to a supporting frame; 

Fig. 2 is a view, partly in section, of a sealed 
motor compressor refrigerating unit manufac 
tured in accordance with a preferred embodi 
ment of my invention; 

Fig. 3 is a view, partly in section, of a com 
plete refrigerating apparatus of the hermetical 
ly sealed compression type with proper connec 
tions for drying and charging the same, and, 

Fig. 4 is a schematic view of a drying system 105 
for refrigerating apparatus. 
My invention generally comprises placing a 

test stator in operable relation with the rotor of 
a refrigerating apparatus to run in the bearing 
surfaces of the apparatus and to perform certain 10 
tests thereon. After these steps are performed, 
the test stator is removed, all traces of lubricant 
are washed from the remainder of the apparatus 
and a permanent stator which is free of lubri 
cant is disposed in operable relation with the 15 
rotor. The remaining steps in the manufacture 
of the apparatus are then completed. 

Referring more particularly to the drawings, 
a refrigerating apparatus is shown in Figs. 1, 2 
and 3 similar to that isciosed in a co-pending 120 
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application Serial No. 841,284, filed November 4, 
1932 for Refrigeration apparatus by M. C. Terry 
et al, and assigned to the assignee of the present 
application. The apparatus generally comprises 

5, a sealed motor-compressor unit 1, a condenser. 2, 
a fioat valve 3, and an evaporator 4. A co 
duit 5 connects the motor-compressor unit, i. 
with the condenser 2 and a conduit 2a connects 
the condenser 2 with the fioat Wave 3. A Con 

0 duit 6 connects the float valve 3 with the evap 
orator 4 and a suction line 7 connects the evap 
Orator With the motor compressor unit 1. The 
Operation of the refrigerating , apparatus seed 
not be described since it is well known in the art 

15 and forms no part of the present invention. 
The motor-compressor unit further com 

prises a cup-shaped casing 8 having a sealing cap 
9 Welded at the open end thereof. Restricted 
Openings 10, 11 and 12 are provided in the cas 

20 ing. The Suction conduit 7 is inserted in the 
opening 10 and Soldered therein, while the dis 
charge conduit 5 is inserted in the opening 11. 
and Soldered therein. The opening 12 is pro 
vided for the insertion of a conduit 13 for a pur 

25 pose hereinafter described. 
The notor-compressor unit 1 further congrises 

a motor, generally designated, at 14, which in 
cludes a stator 15 and a rotor 16 both Sported 
by a frame 17. The frame also supports a con 

30 pressor 18, a drive shaft 19 between the motor 
and compressor, and mufflers 20, as fully ex 
plained in the aforesaid application of Terry et al. 
The assembly of the apparatus, more. particul 

larly the motor-compressor unit, i., is accorn 
35 plished in the following manner: Referring first 

to FigS. 1 and 2, the rotor 16 is 2.SSes abled on the 
shaft 19, and the shaft is disposed in the fare 
17. The compressor 8 is then fastened to the 
frame 17, and the shaft a 9 is Operatively con 

49, nected to the compressor in a manner well known 
in the art. A test stator 15a is then disposed 
Within the frame 17 and it is fastened Sectarely 
therein by any suitable riaeans, for example, by 
a Set Screw 21 fitting a tapped hole 22 in the 

45 frame 17. The assembly, as shown in Fig. , is 
then partially immersed in a lubricant contain 
ing trough (not shown), the stator is energized by 
Connecting the plug 23 to a suitable source of 
electrical energy, and the Working parts of Ye 

50 unit are run in. It is obvious that the cloci gr 
paper insulation of the test stator 35 ecos aes 
Soaked with lubricant at this time, and it is, of 
course, used over again in this state. Varnisi or 
gun in pregnated test stators are preferably used 

55 to prolong their life. After run in, the efficiegacy 
of the compressor is tested. If the unit shown 
in Fig. l. Successfully passes test and inspection, 
the test stator 15a is removed from the frame t 
and the rest of the unit, being entirely metalie, 

60 may be easily washed thoroughly with an oil so 
Vent, Such as xylol to renove Substantially as of 
the lubricant. 

After the xylol bath, the unit is dried with corn 
pressed air, or by other suitable means, and a 

6 new, lubricant free stator is disposed is a tae 

w 

frame 17. The mufflers 20 are attached to tas 
compreSSOr and the assenoy is placed within 
the casing 1. The Inuffler conduits are then 
attached to their respective openings (not shown) 
in the casing 1, electrical connections (not 
shown) are made to the outside of the casing, 
and the Sealing cap 9 is welded in place. The 
discharge conduit 5 and suction conduit, g are 

22, 1931. 

then soldered to the openings 11 and 10, respec 

1,967,770 
tively, after the condenser 2, float valve 3 and 
evaporator 4 have been operatively connected 
together and to said suction and discharge con 
duitS. The float valve assembly 3 is provided 

! with a removable plug 30, which, is left open at 
this time for a purpose hereinafter described, as 
is the conduit 3. 
The apparatus is now in condition for gas 

drying. Before drying, however, a valved con 
cuit 24 is connected by a union joint, 25 to the 
conduit 13 for a purpose hereinafter described. 
A form of drying apparatus is shown in Fig. 4, 
‘and is Ore fully described in my co-pending 
application Serial No. 564,455, filed September 

The drying apparatus forms no part 
of this invention and a detailed description of 
it is, therefore, deemed unnecessary. The ap 
paratus generally comprises a pump 31 which 
preferably draws air from the atmosphere and 
forces it to a dehydrator 32 where the air is 
dried. The air then passes through a heater 33 
to a plurality of refrigerating units in an oven 
34. The Warn dry air enters each unit at a 
valve 35, is forced through conduits 24 and 13 
and into the motor-compressor unit 1, where it 
branches, part of the air flowing through dis 
charge conduit 5, condenser 2 and out of the open 
float valve 3. The float valves of a plurality of 
tha Lnits in the oven are connected in parallel 
is the oven 34, and the air leaving the float valves 
is conveyed by a conduit 36 to the atmosphere. 
The air also branches from the motor-compres 
Sor unit 1, through suction conduit, through the 
evaporator 4 and out of the float valve 3 to the 
Conduit 36. The air may escape therefroii be-, 
Cause the apparatus shown in Fig. 3 is placed in 
the oven 34 upside down so that the float waive 
is held open. 

he air is forced through the unit at a pre 
deterrained rate and at a predetermined ten 
perature, in order to obtain the inst economical 
lot effective drying, taking the line of diarying 
into account as a factor in the econogy thereof. 
AS set forth in my co-pending application above 
referred to, the most economical tengeratures 
for the gas are above 90° C. The most economi 
2. "Sites of foW for a coagplete linii, of substan 

y 5 liters Volune lie between .5 cubic feet, 
for and 1 cubic foot per hour. 

JWhen the apparatus is completely dry, a waive 
8 in the air conduit 36 is closed, agai , valve 38 
is opened which connects the codi; 26 to 2, 
Wacilln punp 39. A valve 4 at the entrace of 
the air line to the oven 34 is also closes. The 
units are then evacuated, the valve 35 is closed, 
and the foat valve 3 is closed by the screw gig 
30. The apparatus is charged with refrigerani, 
and labrica at through the valve 35 arcs codigit, 
13. The conduit 13 is then pinched shua, above 
the joint 25 and may be soldered, as shown in 
Sig. 2, So that the turnit is completely sealed, the 
a209.3ails is then ready for operation vrihen 
exeigy is Supplied to the Gaotor 4. 

Froal the foregoing description, it will ie ag 
parent that I have provided a novel and ine:- 
pensive Kaethod of manufacturing refrigerating 
aggaratus. The apparatus is fully run in aid 
tested with a test stator, thereby saving the par. 
3rianent stator iron rough usage, and providing 
lubilicant-free apparatus so that gas drying, such 
as air, Ray be used to effectively remove all nois. 
ture. As hereinbefore pointed out, air drying has 
been found to be very economical and effective, 
but it is essential that lubricant be entirely re 
anoved from he apparatus. 
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While I have shown my rvention in but one 

form, it will be obvious to those skilled in the 
art that it is not so limited, but is susceptible 
of various changes and modifications without 
departing from the spirit thereof, and I desire, 
therefore, that only such limitations shall be 
placed thereupon as are imposed by the prior 
art or as are specifically set forth in the ap 
pended claims. 
What I claim is:- 
1. A method of manufacturing a hermetically 

Sealed refrigerating unit, including a motor com 
prising a permanent stator and a rotor, a Com 
pressor, and a sealable casing for the motor and 
compressor, which includes the Steps of a SSemi 
bling the compressor and rotor, disposing a test 
Stator in operable relation. With the rotor to pro 
Wide an operative motor, energizing Such notor 
to test the compressor and run in the bearing 
surfaces of the unit, removing the test stator, 
disposing the permanent stator in Operable rela 
tion with the rotor, and hermetically sealing the 
casing With the motor and compressor therein. 

2. A method of manufacturing a hernetically 
sealed refrigerating unit, including a motor-con 
prising a permanent stator and a rotor, a com 
pressor, and a sealable casing for the motor and 
compressor, which includes the steps of assem 
bling the compressor and rotor, disposing a test 
stator in operable relation with the rotor to pro 
wide a testing motor, energizing such motor to 
test the compressor and run in the bearing sur 
faces of the unit, removing the test stator, dis 
posing the permanent stator in Operable relation 
with the rotor, hermetically sealing the casing 
With the notor and compressor therein, and dry 
ing the unit by means of air flow therethrough. 

3. A method of manufacturing a hermetically 
Sealed refrigerating unit, including a motor Com 
prising a permanent stator and a rotor, a com 
pressor, and a sealable casing for the motor and 
compressor, which includes the steps of assem 
bling the compressor and rotor, disposing a test 
Stator in operable relation. With the rotor to pro 
Wide a testing motor, energizing such motor to 
test the compressor and run in the bearing Sur 
faces of the unit, removing the test stator, dis 
posing the permanent stator in operable relation 
with the rotor, hermetically sealing the casing 
with the motor and compressor therein, and dry 
ing the unit by means of forcing a dry gas there 
through. 

4. A method of manufacturing a hermetically 
Sealed refrigerating unit which utilizes a refrig 
erant chemically active with respect to water and 
which includes a motor comprising a permanent 
stator and a rotor, a compressor, and a sealable 
casing for the motor and compressor, which in 
cludes the steps of assembling the compressor and 
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rotor, disposing a test stator in operable relation 
with the rotor to provide a testing motor, en 
ergizing such motor to test the compressor and 
run in the bearing surfaces of the unit, remov 
ing the test stator and disposing the permanent 
stator in operable relation with the rotor, her 
metically sealing the casing with the motor and 
compressor therein, and drying the unit by means 
of gas flow therethrough. 

5. A method of manufacturing compression 
refrigerating apparatus which includes the steps 
of running in the working parts of the apparatus 
in the presence of a lubricant, completely remov 
ing the lubricant from the apparatus, forcing 
dry gas through the apparatus to dry the same 

3 
and charging the apparatus with refrigerant and 
lubricant. 

6. A method of manufacturing compression 
refrigerating apparatus which includes the steps 
of running in the Working parts of the apparatus 
in the presence of a lubricant, completely remov 
ing the lubricant from the apparatus, forcing 
dry gas through the apparatus to dry the same, 
charging the apparatus with refrigerant and lu 
bricant and finally completely sealing the ap 
paratus from the atmosphere. 

7. A method of manufacturing compression 
refrigerating apparatus including working parts 
and a sealable casing for enclosing the same 
which includes the steps of running in the Work 
ing parts in the presence of a lubricant before. 
disposition of said parts in the casing, complete 
ly removing the lubricant from the apparatus, 
disposing the working parts in the casing and 
Sealing the same except for restricted openings 
therein, forcing dry gas through said openings 
to dry the apparatus, charging the apparatus 
with refrigerant and lubricant through one of 
the openings and completely sealing the casing 
from the atmosphere by closing said openings 
With respect to the atmosphere. 

8. The method of manufacturing a hermetical 
ly sealed refrigerator unit, including a motor 
comprising a rotor and a permanent stator, a 
Compressor, and a Sealable casing for the motor 
and the compressor, which includes the steps of 
assembling the compressor and rotor, disposing 
a test stator in operable relation with the rotor. 
to provide a testing motor, energizing such mo 
tor to test the compressor and run in the bearing 
surfaces of the unit, removing the test stator, 
removing all lubricant from the unit, disposing 
a permanent stator in operable relation. With the 
rotor, hermetically sealing the casing with the 
assembled motor and compressor therein and 
drying the unit by means of forcing gas there 
through. 

9. The method of manufacturing a hermetical 
ly sealed refrigerator unit, including a motor 
comprising a rotor and a permanent stator, a 
compressor, and a sealable casing for the motor 
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and the compressor, which includes the steps of . 
assembling the compressor and rotor, disposing 
a test stator in operable relation with the rotor 
to provide a testing motor, energizing such no 
tor to test the compressor and run in the bearing 
surfaces of the unit, removing the test stator, 
applying a solvent to remove all the lubricant 
from the units, disposing the permanent stator 
in operable relation with the rotor, hermetically 
Sealing the casing with the assembled motor and 
compressor therein and drying the unit by means 
of forcing gas therethrough. 

10. The method of manufacturing a compres 
Sion refrigerating apparatus which includes the 
Steps of running in the Working parts of the ap 
paratus in the presence of a lubricant, completely 
removing the lubricant from the apparatus by 
applying a Solvent thereto, forcing gas through 
the apparatus to dry the same and charging the 
apparatus with refrigerant and lubricant. 

11. The method of manufacturing a compres 
Sion refrigerating apparatus which includes the 
Steps of running in the working parts of the ap 
paratus in the presence of a lubricant, completely 
removing the lubricant from the apparatus by 
applying a solvent thereto, and forcing gas 
through the apparatus at a predetermined rate 
to dry the same. 
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