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—~..New technology and the
- helical rotary compressor

New helical rotary compressor optimized for air conditionin g applications
meets needs of both new construction and renovation projects
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2 Comparison of helical rotary chiller and single-stage centrifugal chiller at part load.
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Beautiful to behold, but what
makes the sculptured steel rotors of
the newest helical rotary com-
pressor a technological break-
through? And what does the com-
pressor offer owners?

We believe the compressor and
its new chiller series (Fig. 1) meet
definite market needs for both new
construction and renovation pro-
jects. Recent progress in computer-
ized design, manufacturing, and co-
ordinate measuring technology
make it possible to bring to the mar-
ket a simple, compact, highly re-
liable and efficient helical rotary
compressor optimized for air condji-
tioning applications.

Efficiency of the latest gener-
ation of compressors is 10 to 20
percent greater than that of helical
rotary designs that have been in use
since the 1960s. Full load efficiency
of these helical rotary compressors
is equal to that of today’s single
stage centrifugals while part load
efficiency has proven to be clearly
superior (Fig. 2). Since chillers op-
erate a majority of the time at part
load, helical rotary chiller owners
can realize substantial energy sav-
ings (Fig. 3).

The helical rotary compressor
is not new, having been invented in
1878. The compressor developed
slowly over the last 100 years,
mainly because of its manufactur-
ing complexity. Svenska Rotor
Maskiner (SRM), a Swedish com-
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Helical rotary compressors

pany, has done a great deal of re-
search and development with hel-
ical rotary compressors, particu-
larly in air compressor applications,
and owns many patents associated
with the compressor. Its work be-
gan in the early 1900s.

Development work

We first considered the helical
rotary compressor in 1946 when we
commissioned an independent lab-
oratory to do development work on
the concept. The thinking at the
time was that, theoretically, the
machine could work well as a re-
frigerant compressor. To provide

4 Powerful computer modeling allows opti-
mized compressor design.

5 Accurately machined compressor rotors
and drive motor.
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3 Energy saving possible with helical rotary chiller vs. single-stage centrifugal chiller.

proper rotor sealing for acceptable
efficiency, however, a very high
precision machine tool would be
required. Final machining of rotors
and housings with the machine
tools that did exist at that time was
very difficult and labor intensive.
Acceptable final fit, for reliability of
rotor pairs, could only be achieved
by hand lapping the parts. And
efficiency of the compressor was not
at all acceptable relative to centrif-
ugal chillers. It should be noted,
however, that some manufacturers
were building helical rotary com-
pressors primarily as replacements
for reciprocating compressors,

As a result, we concluded that
the helical rotary compressor was
not yet efficient enough for air con-
ditioning use nor economically
manufacturable with the technol-
ogy available in the late 1940s.

Enter the computer, CAD/
CAM, and the coordinate mea-
suring machine (CMM) technology
of the 1980s.

Within the last five years,
SRM developed computer software
for generating what is known as the
“D” profile for rotor lobes. Using
this profile as a basis, we developed
and refined software to optimize
the compressor for air conditioning
applications by increasing effi-

ciency and enhancing reliability
(Fig 4).

With powerful computer sim.., =

lation, engineers can optimize rotot
designs for virtually any specific air
conditioning application and job
site condition, with the knowledge
that the design can be machined
accurately and economically (Fig,
5

The computer makes thor-
ough, scientific analysis of rotor
design possible. Granted, thou-
sands of helical rotary compressors
have been built since 1878, But only
recently have designers been able to
manipulate the many compressor
design variables to optimize the
compressor for air conditioning ap-
plications. These variables include:

e Rotor length to diameter

ratio.
® Ratio of male to female
lobes.

® Wrap angle of the lobes.
Lobe profile.
® Intake and discharge port
geometry.
Unloading mechanisms.
Oil injection for sealing and
lubrication.
Tip speed.
Clearances.
“Blow hole” area.
Operating pressures and
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temperatures.

Most previous designs were
successful and did the job reason-
ably well, but now helical rotary
compressor design is a precise
operation giving the owner a much
more efficient and reliable com-
pressor.

The optimized rotor designs
and compressor assemblies are
buildable too. Only recently have
ultra-high precision machine tools
become available that can accu-
rately and economically machine
the roters being designed for high
efficiency,

The design and construction of
the rotor housing is equally im-
portant for best efficiency and re-
liability. Very accurate machining
is necessary to locate the rotors
precisely relative to each other and
the housing surfaces. Accurate ma-
chining provides 3 to 4 percent
more efficiency compared to com-
pressors that are only hand in-
spected for fit and clearance.

We use a Swiss built horizontal
machining center considered the
most accurate in the world, This
machine can bore holes in a housing
within a 0.0005 in. diameter target
area, In comparison, the diameter
of a human hair is about 0.003 in.

To assure that rotors and
housings are machined according to
specifications, the world’s most ac-
curate coordinate measuring ma-
chine (CMM), also Swiss built, is
used. This machine is capable of
linear measuring accuracies of un-
der 0.00005 in. and volumetric
measuring accuracies of under
0.0001 in. This capability confirms
machine tool accuracy during pro-
duction.

Both the machine tool and the
CMM are located in a temperature
and humidity controlled room.
This room is equal to or better than
such facilities found at aerospace
manufacturers.

Computerized design, manu-
facturing, and measuring means
helical rotary compressors can be
built with the precise clearances
necessary for high efficiency while
maintaining reliability. Computers

have solved the efficiency vs. re-
liability paradox. To achieve the
efficiency levels necessary to meet
market demands, rotor clearance
must be close to minimize gas leak-
age in the compressor. Previously,
these small clearances were un-
manageable and could not be used
since reliability would suffer. a re-
sult of undeveloped manufacturing
and measuring capability. Thus.
until now, efficiency was not opti-
mized.

True mass production of hel-
ical rotary compressors is achieved

trifugal compressors.

Reliability is improved over
earlier designs through precise ma-
chine work and manufacturing
techniques. The new design has
been tested for more than 22,000 hr
in the laboratory and in actual job
site conditions, proving to be very
rugged and reliable (Fig. 6). Be-
cause it is a positive displacement
compressor, the helical rotary com-
pressor cannot encounter surge
problems. The inherently smooth
operation of the new design com-
pressor generates very little noise.

6 Rigorous testing has shown the new helical rotary compressor to be very rugged under
extreme operating conditions. In this accelerated life test, ice forms on the suction line while
painton the compressor discharge begins to smoke,

by using such accurate machine
tools, Until now, helical rotary com-
pressors, especially the rotors, re-
quired careful hand fit and assem-
blv. Now rotors can be machined
exactly to drawing specifications
with the assurance that the parts
will fit correctly.

Owner benefits

Efficiency has been improved to
meet market needs and has been
proven to be superior to that of
reciprocating and single stage cen-
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This makes equipment room place-
ment and insulation less eritical.
The compact gize of the helical
rotary compressor has always been
an advantage. Chillers up to 150
tons will fit through a standard 36
in. wide door. Larger chillers will
easily fit through double width
doors. Compact size makes these
chillers especially attractive for re-
placement and renovation work.
Delivery of the new helical ro-
tarv compressors with the chillers
will begin early this vear, 9]
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SUBJECT : HELICAL ROTARY COMPRESSORS

INSULATION RESISTANCE TESTING

INTRODUCTION :
The purpose of this Service Bulletin is to discuss the use and interpretation of motor
insulation resistance testing of semi-hermetic haljcal rotary compressors,

DISCUSSION :

Megger testing of helical rolary compressor motors can provide results which are
subjective and may be misleading. Any one of the factors listed pelow can make a
perfectly good compressor motor appear to have marginal insulation.

There are many factors that contribute to low megger readings which include

* Type and amount of system contaminates (moisture. acid, dirt, ete).

* Condition of oll in the system,

e Cleanliness of the compressor terminal board, both inside and out,

e The amount of ojl or refrigerant liquid in the compressor (Righ levels may cause the
leads to be saturated and lower the reading).
Condition of the tarminal studs and insulators,

¢ Windings temperature (insulation resistance of mest materials varies inversely with
temperature).

{This bulletin ig informatienal only and dees not authorize any parts or labor)

o
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RECOMMENDED PRACTICE :

Generally, a 500 volt DC megohm insulation testar is recommended for all resistance
testing of helical rotary compressor motor windings. The use of a megger with a voltage
output of mare than 500 volts is not approved.

Compressor terminal board must be ciean and dry before a megohm Insulation test. To
minimize the effec: of the temperature the megger testing shoud be performed when the
windings are at ambient temperature (compressar stopped fer at least an hour). \

High potential testing should not be conducted on motors in the field. High potential
testing involves applying twice the motor rated voltage plus 1000 volts and then
measuring the leakage to ground. This check is intended to verify integrity of windings
during the assembly process. This test is not intended for field use and can be destructive
to the motor,

The following information is intended to assist the fisld service technicians in determining
if 2 motor is suitable for operation.

1. Any reading above 2 megohms is considered safe,

2. If a reading below 2 megohms is measured (leads removed), the compressor should
be isolated and evacuated down to 0.5 mbar to insure complete dehydration. Brought
back to atmospheric pressure with refrigerant and remegged.

3. If the meg reading does not improve to the point of being acceptable, the compressor
terminal board will have to be removed and the moter remegged at the windings
terminal studs (ambient air),

Regardless of the result for point 2 and 3, an ol sample should be taken to determine

If the moisture and acid content of the system could be the cause of the Jow reading,

Filter dryers have to be Installed and the oil should be changed. The compressor

should then be remegged after the unit has been run for 24 hours (actual running

time) to see if the megohm reading has risen. This may have to be done several times
to clean out the system and bring the megohm reading up to an acceptable value.

4. If the meg reading Is still not acceptable, the motor will have to be removed and
replaced,

CAUTION ; | R
DO NOT ATTEMPT TO MEASURE MOTOR INSULATION RESISTANCE CN A UNIT UNDER A VACUUM, THE UNIT MUST BE CHARGED WK
REFRIGERANT OR A NITROGEN HOLDING CHARGE, OR BE SPEN 70 THE ATMOSPHERE BEFORE A MEGOHM INSULATION T=ST CAN BE
FERFOXMED. MEGGING A MOTOR UNDER A DEEF YACUUM COULD RESULT IN A SPARK.OVER 10 GROUND, EVEN WITH EXTREMELY LOw
APPLIED VOLTAGE, WHICH CAN CAUSE CARBON TRACKING AND DAMAGE 10 THE MOTAN WINDINGE. WHEN THIS OCCURS, REAPPLICATIGN
OF NORNAL MOTOR VOLTAGES COULD CAUSE A LEAKAGE PATH TO GROUND WHICH COULD RESULT IN SEVERE MOTOR DAMAGE,

WARNING :

SINCE THE MOTOR ACTS LIKE 4 CAPACITOR WHEN VOLTAGE IS APPLIED, THE MOTOR WINDING TERMINAL STLIDS SHOULD BE GROUNDED
TO THE MOTOR FRAME AFTER TESTING HAS BEEN COMPLETED. THIS WILL DECREASE ANY RESIDUAL VOLTAQE IN THE MOTOR THAT
COULD RESULT IN SEVERE ELECTRICAL SHOCH.
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| Report prepared by : ]
GENERAL INFORMATION .
[ Job name :
Location : | Unit model -
Starter type : Compressor model
Order n® : Unit serial n°
{Refrigerant : Motor serial n° :
1% MEASURE
Date : e} | Time :
Insulation resistance readings :
[ P-W [ Graund 456 | Y-A 1 2 3
1.2.3 M | Ground MQ MQ MQ
MQ | MQ MQ
2 MO
{Method - Instrument :
| Condition for measuring insulation resistance : (afer o 161 68 0os )
| Comp startup date | Hours of operation . [ Nbs of starts -
2" MEASURE
Date : | Time |
Insulation resistance readings : ‘
| _P-W T Ground | 4-3.6 Y-4 1T 2 3 i
b1a2.3 MDD MQ Ground MO M MQ i
[ Ground 7 MO MO |
2 j MO i
|

Method - Instrument -

Condition for measuring insulation resistance °

(referto L81 SB CO3 E)

LComp startup date -

| Hours of operation -

| Nbs of starts -

Bd/la
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3 MEASURE

| Date : | Time -

| Insulation resistance readings :

| P P-W | Ground | 4.5.8 Y-A i 2 ]

3
I | 1-2-3 MQ MR Ground MQ MQ | MQ
| Ground MG 1 MR M
2 ' Mo
|
(Method - Instrument :
Condition for measuring insulation resistance - (rsfer to L&1 SB 002 £)
Comp startup date | Hours of operation - | Nbs of starts -
4" MEASURE
Date : | Time :
Insulation resistance readings ;
F-W | Ground | 4.5.8 |Y-a ] 2 3
1-23 ME2 MQ2 I Ground MG MQ MG
Groung M 1 MO M2
2 j MG
Methad - Instrument :
Condition for measuring insulation resistance - (refer 10 L61 $5 003 E)
Somp startup date | Hours of operation : | Nbs of starts -
" MEASURE
Date ; {Time :
nsulation resistance readings -
L P-W [ Ground | 4.58 L Y-a | 77 2 | 3
[ 1.2:3 MG MQ "~ Ground MG M | MG |
Ground M} 1 MED | MG
2 h MG |

Aethod - Instrument

-ondition for measuring insulation resistance : (refer to LET SB 003 E:

“omp startup date | Hours of operation : | Nbs of starts -
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SUBJECT : CHHB UNLOADING PISTON REPLACEMENT PROCEDURE

INTRODUCTION :
The purpose of this bulletin is to provide information to replace the CHHB unloading
piston.

DISCUSSION :

GHHB 70, 85 and 100 ton helical rotary compressors include modulating slide valves that
vary the capacity of the compressor. The slide valve is operated by a piston assembly.
The piston assembly is powered by oil pressure that is regulated by two normaly closed
solenold valves,

Foliowing the Service Bulletin "Slide valve operation and troubleshooting" C20 S8 001,
replacement of the piston may be required. To do so, follow the attached procedure.

PARTS REQUIRED :

[ Compressor type B Service First part number |
{ CHHB 70 KIT 2583 |
1 CHHB 86 KIT 2584

| CHHB 100 KIT 2385

(This bulletin is informational only and does not authorize any parts or labor)
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REPLACEMENT PROCEDURE :

1. Reclaim the all* unit refrigerant charge with appropriata equipment (Yonly if you do not
have compressor isolation valves).

CAUTION ;
WHEN RECOVERINGG REFRIGERANT, CHILLED WATER EHOULD ALWAYS BE FLOWING THROUGH THE GHILLER

2. Discannect all electrical power,

3. Unscrew discharge flange @ from compresser.

4, Unscrew the four compressor holding screws to slightly shift the compressor,
5. Purge ol (possibly under pressure) in loading system from Schrader valve @,

6. Remove compressor discharge cover ® to gain access to the slide valve plston on the
opposite side,

~1

Unscrew the nut @ to free piston ® from the slide valve shaft ® (note . nut @ is held
by loctite glue. Do not apply excessive torque during this operation, as the slide valve
is only guided by a key).

8. If the piston is blocked in the mid stroke position, gently push the slide valve shaft to
the fully loaded position and extract the piston with a specially made tool as shown in
fig. 2. If it is blocked in the fully loaded position, pull the piston/slide valve assembly
towards the unloaded position by means of threaded end of the shaft (fig. 3)

9. Inspect cylinder condition and clean it.

10. Place the new piston assembly previously immersed in refrigeration oil (same as the
oil used by concerned system) and screw nut @ by using Loctite 243 (torque 45 Nm).

1. Place discharge cover @ on compressor with a new gasket @ covered with
refrigeration oil. Terque applied on bolts 193 Nm.

12, Put the compressor in its original position, fix it on the frame with holding screws and
connect the discharge flange to the compressor with a new O' ring ®.

5
w

3. Perform a pressure test,
14. Evacuate to 0.5 mbar.
13. Recharge the refrigerant and perform the leak test before starting the unit.

18. When the unit is operating, ensure that the slide valve operation is correct by forcing
to load and unload the compressor,
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Fig2 : HOW TO EXTRACT THE PISTON
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REPLACIMENT PARTES
varcs List Number: CHHNUPL
Model Number: CHENOAQTXAONS DA

Compressor Assembly 75002164 | A, |
Replaceable Components !

o and




ety da e a Sl L 005
TOMPRESSOR JUNCTZICN BOX

parts List Number: CHHNUPL
Model Number: CHENO40TKAONSOY

|
I
H
|

»

Compressor Junction Box 75005748

X—Line

| FOR COMPRESSOR JUNCTION BOX
| REPLACEMENT DARTS SEE UNIT PARTS LIST.

L




REPLACEMENT PARTS, Parts List Number CHHNUP1 Model Number CHHNO40TKAON5SCA

Ref#| Part Number Description Qty
1 * IBOX00602 BOX COMPRESSOR JUNCTION . 1
2 * |ICOV02194 |COVER COMPR JUNCTION BOX 1
3 * |ISCR00900 |SCREW M8 X 25MM CLASS 8.8 PLTD 4
4 * [SCR01255 |SCREW 31-18 X .75 Z
5 * WAS00605 WASHER LOCK .38 ID 4
6 * WAS00832 WASHER .44 ID X .88DSNPR 4
T 1 |[COM04292 |COMPRESSOR 380/415/50/3 40HP 1
8 2 [VAL02843 VALVE,SOLENOID 1/4 NPTE, MALE UNLOADER 2
9 3 |COL04723 COIL,SOLENOID VALVE 120V /60 - 110V /50 HZ 2
10 | 4 [SCR00933 |SCREW M6 X 35MM 8
11 5 |GKT03002 |GASKET SOLENOID VALVE 4
12 | 6 HTR02047 HEATER ELECTRIC 150 W 120V 1
13 | 7 |KIT03909 KIT,INSULATOR RETROFIT FOR G.P. COMPRESSORS 1
14 | 8 |IRNG01401 |O-RING .674ID X .103 RD 6
15 | 9 |IRNG01400 |O-RING .362 1D X.103 RD 6
16 | 10 |INS00200 INSULATION, EXTERNAL MOLDED PLASTIC 6
17 |11 WAS00145 |WASHER,FLAT,PLAIN,.401ID X .81 OD X .65 THK, CARBON STL PLTD 6
18 |12 INUTO00079 NUT .38 - 16 6
19 |13 |[STU0006G8 STUD TERMINAL "R" COMPRESSOR 6
20 |14 |PLT02084 PLATE TERMINAL 1
21 |15 |GKT03038 GASKET TERMINAL PLATE 1
22 |16 |ORF00980 |ORFICE, OIL .030 DIA 1
23 |17 FLRO1353 FILTER,OIL,2.750D X 6.35, 35-60T COMPR,INCLUDES GKT3057 1
24 | 18 |GKT03057 GASKET FILTER COVER 1
25 |19 WAS00826 |WASHER,FLAT BRASS 1
26 |20 |[COV02323 |COVER, OIL FILTER CHHN 1
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REPLACEMENT PARTS
Parts List Number: CHHNUP1
Model Number: CEHNOG60OAKAQNOG9A

Compressor Assembly
Replaceable Components

75002164 |a ]
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COMPRESSOR ASSEMBLY
Parts List Number: CHHBUP1
Mocel Number: CHHRIQO*+GE0L
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COMPRESSOR PARTS LIST FOR CHHA 170 TON

Ref#| Part Number Description Qty
1 * KIT 1349 KIT, COMPRESSOR CHANGE OUT GASKET O-RING RTHA180/215 1
2 * |KIT 2208 KIT,MOTOR TEMPERATURE SENSOR REPAIR 1
3 REQUIRES GKT 1642(FOR 130-215t) (GKT 1653 FOR 255-300t)
4 * |OIL 0031 OIL, COMPRESSOR (RTHA) LOW TEMP AIR/PROCESS , ICE MAKING
5 OPTION, 300 SSU 1 GAL CONTAINERS (6 PER CASE) AR
6 2 |GKT 1642 GASKET, MOTOR COVER 1
7 3 [RNG 1423 O-RING 4.7251D X 210 RD 2
8 4 |RNG 1431 O - RING 20.455 ID X.275 RD 1
9 5 |RNG 1428 O - RING 19.455 ID X .275 RD 1
10 6 VAL 0087 VALVE, REFRIGERANT 1/2 NPT X 1/2 FLARE 1
11 7 |CAP 0220 CAP .50 FFL AR
12 | 8 [TER0317 TERMINAL, MOTOR 6
13 | 9 |GKT 2792 GASKET, .05 THICK X 1.38 OD (GASKET FOR TER 0317) 6

PARTS LIST # CHHA UP2  (REFER TO ILLUSTRATION 75000979)




COMPRESSOR PARTS LIST FOR CHHA 170 TON

Ref#| Part Number Description Qty
1 1 _[TER 0008 TERMINAL, HERMETIC .035 X .25W 4
2 2 [TEE 0176 TEE, .50 FFL X .50 MFL X .50 MFL 1
3 3 |FTG 0070 FITTING .50FFL X .50 FFL 1
4 4 |BUS 0418 BUSHING- REDUCER .50MFL X .25FFL 4
5 5 AL 0015 VALVE, 1/4 NPRE X 1/4 FLARE 1
6 6 |ORF 0612 ORFICE, OIL 1
7 7 _|CMP 0293 CLAMP 2
8 8 [SCR 1205 SCREW M8 X 20MM 2
9 9 |WAS 0608 WASHER, 8MM ID X 14.8 MM OD 2
10 | 10 |CMP 0260 CLAMP, TUBE DISCHARGE LINE 2
11 _| 11 |SCR 0267 SCREW HEX HEAD (1/2-12 X 1 1/4) 2
12 | 12 |NUT 0571 NUT 1/2 OD 2
13 | 13 |NUT 0049 NUT 1/OD FLARE 1
14 | 14 HTR 1619 HEATER, OIL COMPRESSOR 2
15 | 16 VAL 3337 VALVE, CHECK .62 OD X .62 MFL 1
16 | 16 VAL 1483 VALVE, REFRIGERANT STEM ADAPTER .25 ODF | 1
17 | 17 NAL 2771 VALVE SOLENOID 1
18 | 18 |COL 4538 COIL,SOLENOID VALVE 1
19 | 19 |RNG 1403 O-RING 1.859 ID X .139 RD 1
20 | 20 [TUB 5352 TUBE, SOLENOID CHECK VALVE ASSY 1
21 | 21 |[FLR 0797 OIL FILTER ASSEMBLY,REPLACEABLE ELEMENT| 1
22 | 22 |FLR 0779 OIL FILTER ELEMENT ,(REQUIRES RNG 0006) 1
23 | 23 |RNG 1410 O -RING 3.8591D X.139 RD 1
24 | 24 |IND 0025 INDICATOR, DIFFERENTIAL PRESSURE (REQUIR| 1
25 | 25 |SUP 0948 SUPPORT OIL FILTER 1
26 | 26 |SCR 0627 SCREW HEX HEAD (1/2-12 X 11/4) AR
27 | 27 |SCR 0930 SCREW M10 X 30MM 4
28 | 28 |WAS 0617 WASHER 10MM ID X 30MM OD 4
29 | 29 VAL 0015 VALVE 1/4 NPTE X 1/4 FLARE 1
30 | 30 |COL 7181 COIL - DP_CONNECTOR , SHORT 1
31 | 31 |CNT 1303 CONTROL, OIL DIFFERENTIAL PRESSURE 1
32 | 32 |COL 7180 COIL-DP CONNECTOR LONG 1
33 | 33 |NUT 0049 NUT, 1/2 OD FLARE AR
34 | 34 |BUS 0418 BUSHING-REDUCER .50 MFL X .25 FFL 1
35 | 35 |VAL 0979 VALVE,OIL DRAIN, 1/4 NPTE X 1/4 FFL 1
36 | 36 |ORF 0415 ORFICE, OIL 1
37 | 37 |VAL 2843 VALVE, SOLENOID 1/4 NPTE 2
38 | 38 |GKT 1612 GASKET, SOLENOID VALVE 2.00 OD X .031 THICK 2
39 |39 |COL4723 COIL-SOLENOID VALVE 120V 60 - 110V 50 HZ 2
40 | 40 |SCR 0933 SCREW M6 X 35MM AR
41 41 |NUT 0020 NUT, LOCK, CONDUIT .50 NCM 2
42 | 42 |NIP 0025 NIPPLE. .50 NPS X 1.12 LONG 1
43 | 43 IRNG 0178 O -RING , SEALIMG 1.16 OD X .18W 1
44 | 44 VAL 3338 VALVE, ANGLE RECEIVER 1
45 | 45 |NUT 0571 NUT 1/2 OD AR
46 | 46 |NUT 0020 NUT, LOCK, CONDUIT .50 NOM 4
47 | 47 |NIP 0025 NIPPLE, .50 NPS X 1 1/2 LONG 4
48 | 48 |RNG 0178 O - RING, SEALING 1.16 OD X .18 W 4
49 | 49 |SEL 0470 SEAL, .062 THICK X 1.00 OD 4
50 | 50 |NUT 0049 NUT 1/2 OD FLARE AR
51 | 51 |NUT 0049 NUT 1/2 OD FLARE AR
52 | 52 |SCR 1117 SCREW .25-20 X .62 1
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