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CARDOX®
Carbon Dioxide Cylinder Filling Unit
1-042-0050

SECTION |
INTRODUCTION

GENERAL.,  Thismanual contains the opemting
and mainfenance instructions for the Cardex Cylinder Filling
Unit, Cardox Stock Number 1-042-0050. A complete
flustrated parls listis given at the back of the manual. The
cylinder filing unitis used in the transfer cfﬁqufd carbon
dicdde from a Cardox Low Presstre Storage Unit to carbon
dicxide cylindars,

12. DESCRIPTION OF THE GYMN’BER FILLING

UNIT. Ths unitisa iransﬁef pump fitted with cpemmg.

contrels, that sdesigaeata rsﬁwiqﬁd eerban_dimdde at

} psito ‘mn pei, asn&eded The cylinder
ﬁiliag unit includes the equipment fisted below.

COMPRESSOR - Single: stage single cylinder transfer
pump with automatic valves. This unit is intended ‘for
handling fiquid carbon dioxide only.

DRIVE MOTOR - A five horsepower electric motor is
furnished. The standard motor is 2 220/440 volt 50/80 cycle
three-phase jtem; however, any motor meeting special
requirements may. be. used: The data plate on the motor will
identify special characterisfics, if any are specified.

MOTOR SWITCH - This is a commercial ON-OFF
pushbutton switch which ingludes the motor thermal
overipad devices.

PRESSURE REGULATOR - This is a ball type relief valve,
arranged to both regufate filing pressure, and return excess
carbon dicdde to the storage tank: In ﬁiﬁng a number of
cylinders, each requiring the same fifing pressure, the
operalor sets the pressure once, then tums the valve ON
and OFF by a full throw of the handle for each cylinder. In
OFF position {up), pump liquid i returned to-the storage
tank gt low preseiire, so the unit peed not be shut down
between fillings of eylinders.

PRESSURE GAUGE - This gauge indicates delivery
pressure to a filling cylinder.

BLEEDOFF VALVES - These hand operated valves are
used to refieve pressure in certain fines when those fines
are to be disconnected.

RELIEF VALVES AND SAFETY DISC - Two refief vaives
and 2 safely disc are installed in the systein to pmmctﬁmss
paris of the system in which liquid might be trapped by
closed valves. The items listed above are supplied as part
of the Cylinder Filling Unit, The following items, not part of
the unit, are-needed for installation and use of the unit.

TWoO FLEX!BLE CHARGING HOSES - Toconnectthe unit
tothe syﬁnders being filed.

PLATFDRM SCALE - To indicate when FULL weight of
cylinder is reached.

SUPPLY AND RETURN PIPING - To connecithe cﬂmder
filling unitto the: user's siorage urit,

TABLE OF LEADING PARTICULARS'

&01&

Length . . . ... . . e 3G
Width .. 0. . i S Z+-12n
BEIGht . o oo oo e 33120
WEIght, . e erarae S50 s
PowerSource . .. .. e 220440 volts, 50/60 cyrie,
3 phase, or is specified by customer's order
InletPressura . ... .. _. .. ... .00 .. 200<300 psi
Discharge Pressure (adjustable) ... ...... .. 600-1000 psi
Capacily, pounds permminute .. ... .. ......... about 3
ClHCapaeity . .... .. ... ... cc.iiian... 1 12 pints
Maximum discharge prassure. .. . ...... ... 1200 psig




1. Relum Line {1/2" insulated)
2. Supply Line (1" insuisted)
3. Moler Switch

4. Cofinders.

5. Flexible Charging Lines

8. Cylinder Filing Valves

7. Scale

8. Charging Line Bleedoff Valves

Figure 2-1. Components and Controls
1-042.0050W

2011-1

9. Pressure Regulating Valve
16. Vapor Return Valve

11. Pressure Gauge

12. Bleedoff Valve




SECTION Il
OPERATION AND SERVICE

g—;rr INSTALLATION OF THE CYLINDER FILLING

22 LOCATION. Salectasite with a reasonably level
floor, within 25 - 50 f. of the carbon ﬁemda stcrage unit.
The site must provide enough room for the aper

when connecting cylinders, and must have alectric ;iower
available for the motor,

23 UNPACKING. At the selected site, remove the
shipping crate and protecwamm Fasten the unitto
the floor with Iag bolts through the four feet.

24  EQUIPMENT INSTALLATION
a) Lgsa_ﬁﬂ

Locaﬁa ma ps.gmp'assemb!y on &

memaumg a 3ﬂ00pomd‘far’g : L
insulated 1/2" liquid return vaie o ﬂ;a £0, stor; :
This line can refum to the vaper side of the tank i
nscessary, but not recommended. (see fig. 2-1)

b} Piping Thie piping should be schedule 80
{heavy weight) carbon stesi pipe with 2000 or 3000 pound
forged steel fitings. These should be insulated with a
minimum 1" thick' insulation’ and ﬁequaﬁaly supported,
Type K copper ubing and siiverhmzedﬂtangs cah be used,
but are subject 1o vibfation and pressure pulsation during
operation. All vaiveashanld be brass or stainless steel and
rated for @ minimum 500 psig working pressure.

¢} Elechical A customer supplied fused
disconnect (15A 480V or 30A 240V) should be provided
behind the unitin close proximidy. Connect the power supply
to meet afl applicable codes and Nafional Electrical Cede
(NEC) to the pump motor starter (3). The standard motor is
rated for 240480V 3 phase 50/60 Hz operation. The motor
winding connection needs to be checked to ‘match the
supply valtage. The unit is shipped with overloads for both
240 and 430 volis service.

25 OPERATING INSTRUCTIONS

25 CYLIMDER PREPARAT[QR High pressure
cylinders should be properly prepareei prior to filling them
with carbon dioxide. This preparation will vary with factors
beyornid the scope of this manual, and is to be determined
by ihe policy and needs of the user.

2-7 GENERAL. The charging lines and vawing used
between the cylinder fling unif and the cylinders being filled
may vary, Figure 2-2 Tustrates the recommended vahing
onthe charging fines.

Each charging fine must contain a shuteff valve

and a blsedoff valve. .

2-8 With two charging fines- avallable, conlinuous
eyfinder ﬁllmg is possible; as a filled cylinder is being
re;:{aced at one charging kne, filling of a second cylinder
can continue atthe other chargzng ne;

28 CYUNDER CGMQECTTGM C:om}ect the
cylinders fo be filed as shown in figure 2-1, and place therr
on the scale, one at a ime. Compare the weight indicated
on the scale with the “emply” and "full” weights stamped on
the cylinder 1o determine the amount of CO; remaining in it
The difference between the actual welght and "full” wegﬁi
will indicate the amount of CO, remaining in i

Do not start the motor unii the following steps
have been mmpha%ad {o-insure pressure on the
piston head, and to:avoid opemng the relief
valyss or safely disc. :

2-10. OPERATING F’RGCEDURE Open the storage
tank!iquid valy (s} {18&2& figure 2-2). This will pressurize
the pump 17} through the inlet valve, the pressure
regulating valve (8), the cyfinder filling valves (8) and
bleedoff valve {12).

211,  With the handie of the pressure requlaiing valve (9,

figure 2—1’} raised upen the return valve(s), io the storage
unit, and open the storage tank vapor valve (10,19 figure 2-
2). All carbon dioxide’ dircutated through the pump will now
retum tothe storage tank until the regulator valve handle is
lowered and a pressure adjustment is made. The entire
cylinder filing unitis now at storage tank pressure.

2-12. Open bisedoff vave (12) 10 purge vaper, untl
carbon dioxide snow is discharged, then close the valve:
Press the motor START buiton (3. figure 2-1), operating the
pump until frost has formed on the return fine (1) and on the
pump cylinder head.

L3




185 PRETEURE 3 :
BERE AT VAT 16, High PECERuSe "By 1oE SV ICE

: mmm 17, LIQUIN Th, Piwer . AT
ll- GMUEE 18, FIRM % Lppry.
; ig mamﬁ 15 % mﬁaﬁ% %ﬁ%

29,
B CHARGENG LIND ST OFF YRS 21 mmm:mwmvz

Fig. 2.2 Typical CO, Cy FﬁimQSystemSchenﬁhc

213 Movemeregulatarhandamﬁae harontal pusman
(push down), and with an Allen wrench inserfed in the.

cylinder until the “full” weight stamped on the. cyinder is
reachied, as indicated on the scale (7).

sockethead set screwat the top of the regulator, adjust the
charging pressure, indicated on the Pprassure gauge, an.
c@dq&ﬁmwﬂiﬁlﬁe@:ﬁyaﬁmmm Qurids prass!
however, warm cylinders require higher prassum, ranging
from 800 to 1000 pressure.

2-14  Should a vapor le::k form (indicated by a defrosting
ipi , * ‘ea{ & compressor), fully

feas' todin parag .
tempesaﬁres and pressuws there will be pressure
regulaing valvé noise. it will act however, affect the
opersficn of the equipment.

2-15.  FILLING A SINGLE HIGH PRESSURE CYLINDER.
Open the appropriate cylinder filling vaive (6, figure 2-2),
charging line shutoff vaive {14y and cyiinder valve (8).

s

As the emply cylinder starts filing; the charging
pressufe indicated on the pressure gage willl
decrease infially, and then increase as mimg

scseds.

2-18. Allow the carbon dioxide to fill the high pressure

4

A

Do not overfill the high pressure cyfinders. f a
cylinder is overfilied, bieed off the excess carbon

ditmde 50 'gbat the safaty dxsc on the cyhmief saét! :

valve (1‘3} a d”ﬁxen cﬁscnﬁneetﬁle c.ytmden

Liquid carbon ditxide trapped in: the flexble
charging fine betwaen the two valves might reach i
exirerne pressures if the line 1 not depressunzed atly
once. Never discharge or bleed off cafbon dicxile
ﬁ'tmugh the flexible chaxgmg imesunléssthey e
sonrected i cyﬁaéers or firmly secured. A flexible |
s:hargmg Tine will whip around if not ﬁrrnly secured i

and may cause. ersonal injury.




d. Fully open the pressure regufating valve (9) (raise the
lever handie) and then stop the electric motor by pressing
the STOP button on the motor switch. (3)

e. Close the liquid supply valve (20).

f. When the retum line (1) has defrosted, close the
storage tank liquid return vale {10).

g. Bleed the-carbon dioxide from the cylinder filling ungt
assembily and interconnecting pipmg from the fiquid stnraga
tank by opening the bleedoffvalve (12). Close all bleedoff
valves to exclude moisture from the system.

h. The retum valve (8) may, if desired, be closed at this
time. This operation is not necessary if the liquid storage

tank is used only asa carbon diodde supplyforihe cylinder

filling unit assembly.

2-18  FRLING HIGH PRESSURE CYLINDERS
ALTERNATELY. if cylinders of the same size are being
filed altemately, one cylinder filfing valve connection (8} is
open for filing while the other cylinder filing vaive

connection is closed. This aliows the second cyﬁnderm be

moved into posttion and conpectedto the chargmg fines.

—

Do not aliow the equipment fo idie at charging
pressure for long periods of fime. This will cause’
pressure buildup within the ‘storage tank and
excessive wear 1o the ¢ £ filling unit.

2-18. See ﬁgure 2:2 for reference to cylinders A, B, and
C discussed in the foliowing paragraphs. The following
procedure should be adhered to when filling cylinders
atternately. With cylinders A and B aitached to the flexible

charging lines and the operating instructions-in paragraphs

2-10 through 2-14 performed open the cylinder filling vave
(B}, charging line shuloff vatve {14) and cylindervalve (3o
cylinder A,

NOTE

As the emply cylinder stans filling, the charging

pressure gauge ¢ 1} will decrease mma!ly and

2-20. Allow the carbon dicxide to fll cylinder A until the
full" weight is indicated on the scale (7).

CAUTION

Do not overfill the cylinders. If a cyiinder is
overfilied, the excess carbon dioxide must be bied
off S0 thaﬂhe safely discon the cyimder will not

221, When oylinder A is full, perform the following
steps:

a. Close the cylinder valve (3) on cylinder (A).

b, Qpenthe cylinder valve (8}, charging fine shutoff valve
{14) and cylinder valve (3} to cylinder (3) to cyfinder B. This
will not permit charging of emply cylinder B while filled
cylinder A is being rernoved and empty cylinder C is being
connected to the charging line.

¢. Close charging fine shutoff valve (14) to cylinder A and
crack bleedoff valve (13}

d. Remove filled: cyfinder A and replace with emply
cylinder G, cannecting it to the ﬂex:bie charging fne. Close
bieedoff valve [13):

e. WhenoyinderBis ﬁﬁed repeat'steps 2. throughd. for
oyiindar B and additional empty c:yﬁnders

2.22.  AfRer gl cylinders have been filled and the jast
cy&ade{ removed from the flexible charging line, close both
cylinder filling valves (B).

2:23. -Perform procedural steps 2-17d through 2-17g to
completely: shut down the equmsnt gfter ali ﬁﬁng has
been completad for the day.

2:-24. Fgure 2-3illustrates the appesrance and location
of the components referenced in the precading operational
text to figure 2-2.

2.25.  SERVICE INSTRUCTIONS.

226, LUBRICATION. The equipment reqa:ms no

jubrication other than maintaining the: oil level in the
compressor crankcase. When the equipmentis in ffecaent
operation, check the off level at least twice a week and
change the ofl at least every three months. To check the ofl
leve!, remove the off level plug (53, figure 2-4). The ol is at
the proper level when # Is aven with the bottomn of the ol
ievel hole. If the ofl level is low, il to the proper Jevel with
good SAE 20 motor oll. High detergent oil is not needed, but
may be used.

(%]




Housing Side

8. RetumFipe
8. ReliefValve
10. Retum Valve
11. Discharge Piping
12, Street Elbow

.

(O L Ny

hy

13. U Bolt

14, Nipple:

15. Safely Disc

18; Pressure Reguialing Vaive
17. Nipple

8. Pipe Cross

Figure 2-3. Cylinder Filling Unit Details (Sheet 1 6f2)




18. Cardox CO, Compressor
20. V BeR Set

21. Sheave

Z2. Suction Piping Assembly
23. BentPipa.

24. Reducer Bushing

n oy,
3.3§ &

g

25. 172 Inch Valve \%T Cable Connector

28. 1/4 Inch Valve 32. Flexible Cable

27. Pressure Gaugs 33,

28. Manifold 34, Nameplate

29. Start-Stop Switch 35. Base

30. Cable Connector (90) 35. Motor Adjustment Screw

Figure 2-3, Cylinder Filing Unit Detalls (Sheet 2 of 2)
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13. Gasket
. Gls
15. Head
16. Belt
17. Washer-
18. Spacer
19. Wiper
20. Bearing
2.
22, Packing
23. Adaprer

-
e

138, Pacidng set
230, Spacer

23D Packing set
24, Cilinder
25, Bolr

26. Washer

27. Nameplate
38, Serew

29, Gasker

30. Plunger 37. Seal 47.

31. Sheaveand 38, Gasket 48,
32. Be

33 Key

35

36. Wa

Figure 2-4. Comipressor Assembly - Exploded View




2.27.  To drain the crankcase ofl, remove ol drain plug
{51). Replace: plug when the crankcase has been
thoreughly drained. Remove filer vent (54) and ofl fevel
phg (53): ﬁimecranmm;mpet oit through the filler
venthole unil ol begins to run out through the ol level plug
hols. Raptace the filler vent and of leval plugs: Crankcass
capacilty is approximately one and one-half pints:

2-28. PEREOD!C FNSFECTIQﬁ No definite peﬁmﬁc
inspection or preventive mainteniance schedule is

established for the cylinder ﬂﬁng unit ,
peﬁaﬁic fubrication. Any ay. arise will be
absewed while the eqvg:msnt;s m operaton

TABLE 2-1.TROUBLE SHOOTING
TROUBLE | PROBABLE CAUSE REMEDY
Low Capacity Cylinder fiing valves notfully open . | Open fiquid supply valves,
Prsssu‘ regnlaimg valve W&Sﬁuﬁ‘ ;_Aéjustwaiveasﬁ pr&esure gauge:
i indiicates: pmper chargmg Ppressure.
an vaive balf or seat.
‘See mﬁ! 3~3¢
e ) _Readjust belt tension or replace it
V-belts broken or sfipping. neoessaxy Ssa paragraphs 3-4 and
Excessive ieakage through pump 'Tighten packing giand. itfﬁteakage
packing around plunger. ; st Sex
| Pump valve gaskets (2,11 or 13, Tighten caps (1, figure 2-4) or adapter
| figure 2-4) leaking. {12) as required or replace gaskeﬁ i
« ‘ciamaged
| Pump vaives not operating properly. Ciean valves and valve s&a&s
; Replace if wom or damaged. See
paragraphs 312 through 3-14.
Fig. 25
: Satéty reliaf valves leaking. S
s ‘ | Replace vatve or disc assembly.
Pump Vaiveblncked Emasswe mmsture 1 carlon: ﬁomle; | Remwe c!ean and dry vatve Add a
| Freeze up, supply o foreign parﬁdes in'valve. stramar 0 the fiquid snppiy Hne i
» imuhie wnﬁnues.
Piston Too Hot. Piston Packirig gland too ight. : Loasen packing gfand, replace
' packing ar packing set if worh, See
; paragraphs 3-16through’ 3-20.
Compressor knocking. Off evel low.. Add oil.
Damaged crankcase bearings. Replace bearings. See paragraphs.
3-22 through 3-25.
Wom cylinder. | Replace (See 2.4 - 24)
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Fig. 3-1. Fiip Valve Asssmbly Fig. 3-2: 112 Inch Angle Valve Assembly (Retirn Valve)

1. BODY & SEAT ASSEMBLY 12, BALL KNOR.

3 13; SOCKET SEISEREw
4. FPRING 14, CAM & LEVER ARM ASSEMELY
5. DwRING 15, RBUSTING BOIFY :
&, SPRING RETANER 18 SPASER L
7. D-RING 17, ABISTING PISTIN
€. SLEENE 1. ADRSTING FOOV &
14; s

Y ’ 12

T

! x \ 1

)

’ 3!
REVISED 6/81

10

Figure 3-3. Pressure Reguiating Valve




SECTION Il
REPAIR INSTRUCTIONS

31. GENERALLEAKTESTING.  Aftermaintenance
has been performiad on any pressurized components
removed from the system, test the connections with
soapsuds when the equipment s operated fo cheek for
leakage Leakage is usually detected by a htssingmeand

the appearance of a white fog simitar to snow. Small leaks
are neither audible or visible.

32. Todetect small leaks. make a mixture of soap and
water. The suds pmduced should be of a fufly texture
rather than a creamy midure. ‘Apply the. saapsu:is 1o the
connections, being certain the. suds cover all parts of the
conneclion under test at the samé tme. Gradual
enlargement of the bubbl% indicates a carbon dioxide leak.
Aﬁwappmmnably one minute for esich test. i no bubbles
form in thatfime, it can be assumed the joint is not leaking.

3‘f3. V‘BELTsf

34, ADJUSTMENT. Loosen the motor mounis and
ad;ust the V-balt tension so-that no slipping 'oceurs, by
moving the electric mofor on its base with the motor
adjustment screw (36, figure 2-3) as required. Thé beits
shouiid be just tight enough fo prevent shp;:mg. Deftection of
each belt when exerting firm thumb pressure should not
exceed one and ons-half inches.

3-5.  ALIGNMENT. Check alignment of the eleclic
miotor pulley and compressor pulley with a siraight edge

- against the pulley faces. Adjust the pulleys as requirad by

Ioosefmgme bushing setscrews and moving the pulleys in
or out. The V-belt should run parafiel to the straight edge
and the pulleys should be in-afignment. Belts showing signs
of wear or dehenomﬁun should be replaced as a matched
seb.

36  VALVES,

3.7. GENERAL. Valve maintenance is generally
limited to tightening the stem packing nuts or replacement
of stem packing fo stop leakage of carbon dioxide around
the valve stem. If leakage around the Stemn cannot be
stopped by sither of the previously described procedures,

replace the valve as an assembly.

WARNING

Before servicing valves, be certain all carbon

dioxide has been bled from ihie cylinder filling unit
assembly.

3-8. VALVEREPAIRS

a. 1/4 Inch and 1/2 Inch Barstock Valves (Bleadoff and
Cylinder Filling Vaives, see figure 3—1) if leakage cannot
473 contmlted by completely closing the vaive, replace the
complete valve,

b. 1/2 Inch Angie Valve. if leakage cahhot be confrolled by
completely closing the valve, disassemble by following the
key index numbers-and replace the neomene dise (8). #
leakage persists, raplace the complete valve

¢, Pressurs Regulating Vahe (see figure. 330 regutation
of charging pressure cannot be maintained, disassemble
the valve i in the order of the index numbers; and check the
ball (3); spring (47 and seat (2) for wesr or damage.
Replace any parts found o be defective..

d. Safeiy Relief Vaives and Safety Disc. No maintenance
isto be periormed on the safety refief vaives {9, figure 2-3)
srsafeﬁ disc, {15} The two safely relief vatves are presetto
relisve préssure in axcess of 450 pounds par squafe mnch
frapped in the supply fine, return line and the piping
between the pump and cylinder filling vaives. They should
seal completely when the pressure drops below 450
pounds per square inch. Depressurize the complete
cylinder filling unit and replace the defective valve as a
compiste assembly. The safety disc s a pressure reﬁemg
device setto rupture at 1200-1500 pnunds per square inch.

This device protects the pump when itis running. if the disc
ruptures, depressurize the complete cylinder filling unit and
replace the dise.

3-8, PUMP ASSEMBLY. (See figure 2-4)

3-10. .GENERAL. Loss of capacity (excm time
required to fill a cy%mder} is usnally due tofaully operalion
or obstructions in the valves (1 through 10) A ffty pound
cylinder should take approximately one and one-half
minuies 1o fill under average operating conditens. i no
excessive leakage is observed past the piston packing gland
{14}, the vaives should be removed and inspected.

3-11. CHECKVALVES.

3-12. DISASSEMBLY. Remove the valves 3s an
assembly. if it is determined the valves are damaged, they
must be repiaced as assemblies.

3-13. INSPECTION. inspact the vaives i dedesmine
that they seat propedy and that the faces are not worn of

11




e e

pitied. Remove all ohsinictions that may pravent the valves
from seating propady

nﬁpe@t the valves for moisture. Valves must baff
thorough ,drybefareﬁmgrafsreassemb{ad '

Check the cylinder (24) for emiwearand replace if
required. The- plunger (30) should - very fittle side o’
side movement when placed in the zyimde: (less than
1787,

318, REASSEMBLY.. Raassembie the Hems
removed - from the p:stan in the :eve:sa order of
disassembly. THe packing must be Insested ore at a time.
Thesequance must notchange. &emeﬂﬁeﬁ‘;e head as
an assembly and tighten down the bolls (16) evenly to
properly afign the hea ,.Tighiamhe packing gland (14) by
hand. When breaking in new packing, pressurize and

of the head is misafigned whe:
and wearwill :esuta

ac nd i isted when oniy'a shig
N pfvapar orng mﬁa vaporis dmha@e& sround
’tﬁspaskmg e

Slight -carbon: dioxﬁe leakage past- the packing cams %ﬁe
pleton for more efficient apera’acn

321. CRANKCASE BEARINGS.




The follewing publications should be consulted for further information on Carbon Dioxide and Carbon

Dioxide Cylinder filling.

G560 Carbon Dioxide
G&.3 Carbon Dioxide Cylinder Filling and Handling Procedures
Compressed Gas Association
1725 Jefferson Davis Hwy. e G El
Arlington, VA 22202 #aal Wﬁlﬁi’v ﬁ& Z;%Lﬁ oty
(703) 412-0900 l % ; 7357
B-I -
%5 .fe,?z{, i
~ s © andd. Coim
SECTION IV wawe
PARTS LIST

41, GENERAL. All parts fisted In Hhis section, except
those fisted as NS (not stocked) in the Part Number. column
can be ordered from Air Liguide Ameﬁa“a: rporation h‘j
gtmgthe part numbef Pari& besaﬂm ma mdfeaﬁnn NS are

the mext hsghef assemb!ymih which itis assoerated

42 ELECTRICAL PARTS. Since onginal molors,
switches and overload heaters are specified by the user
mmm his| pcwwsnur::e eharactansms, only the most
frecuiently ordered are listed for these parts. Replacements

for these items in rating values not fisted can be ordered by
the part desmpﬁon and electrical rating.

4.3 CONNECTKON Pi?me Connsction papmsg is
notlisted, since these depend on the Individual instaliation.

4-4. SPARE FERT S, Airliquide recommends tha%
eachmafaqdmdetﬁfng unit keep at least = sinall siock:
of certain spare pars on hand. These parts are identified by

(8) in the Units Per Assembly column of the parts listing.

13




FIGURE & PART NOQ. DESCRIPTION UNIT PER
INDEX NO, ’ ASSY
23 CYUNDERF&_UNGUNETASSEMBLY-U”A,.“.w,,..“,.” 1
-1 SIDE, Housing : 2
2 COVER ASSEMBLY 1
-3 HANDLE 1
NUT 3
WASHER. . 4
4 UNION, Female, 2000 psi, 120, 2
5 MIPPLE, Pipi, Heavy weight, 127 dlax 1 1/21lg ... ....... T
-7 BOLT. U 1
NUT ffor U-bolt #7 & #13) 4
WASHER {for U-bokt #7 £13) 4
8 PIPE, RBMM . ... coiiin i, 1
§ VALVE, Safety refief, 45n psi .
~i¢ Valya Assembly, Globe, Angle Type 1
-1 DISCHARGE PIPING ASSEMBLY 1
-2 ELBOW. Street 3000%F.5., R{73 . S ceeeeee 11
13 BOLT. U 1
-14 NIPPLE, Fipe, heavy weight; 1 daxZig 1
-15 ‘DISC ASSEMBLY. S 1
18 VALVE ASSEMBLY, Reﬁef"pressme reguising.. ..., | T
-‘;g hﬁPFLE,Pipe ﬁéﬁ \mght, 2 daxt 12g 1
-18 4 3 z
:tﬁgﬂ,ﬂaxagmsackethmm -12%2Zn !gplahd 4
WASHER 4
20 BELT. ¥, MATCHED SET 18}
<2t SHEAVE, 2 groove, 335In:QD. ... .. .. e SO
. BUSHING. 1
BO0B0134 KEY, Square, 1/4 square X 2 In. 1
-22 30710012 SUCTION PIFING. ASSEMBLY 4
-23 5-048-0552 o138 - = PR b
-24 ‘55300003 BUSHING, ngm reducer 14 X120 . -2
forged steel, 5000 psi
25 1-081-0017 VALVE ASSEMBLY Barstock 142 1. 2
-8 1-081-0045 3 CH: 1
27 ‘?-624«%6&3- *
-&7a .3-042-0085 : 1
-28 3.042-0058 elded 1
~25 50170238 SMTCH ASSE&BLY Manuais%aﬁing N, e 11
size 1, 2404480 valt: aitamahng cyrmrant
3 phase, 60 cycle _
6-006-0182 SCREW 3
BL070003 NUT 3
‘6-008-0073 WASHER . . e i e 3
7-016-0008 HEATER ELEMENT, 240 volt 3 phasa 8oz 3
7-016-0042 HEATER ELEMENT, 480 voit 3 phase ot 3
30 '8.012-0038 CONNECTOR, Flexible cable, 12 in. x H* 1
-3 5-012.-00%7 ‘CONNECTOR, Flaxiblecable, ¥/2in: ... .. ... .. ... e | H
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'FIGURE & PART NO. DESCRIPTION
mn&xm ‘

-32 5021-0014 . CABLE,F%em‘uemefa; mhx‘!zm!& ,,,,,,,,, SRR | 1
-33 mmmxﬁa&xammmﬂ$mm
o . 5 horsepower

NuT
W%mﬁ
NAMEPLATE
SCREW
R BASE ASSEMBLY Welded .., ........ .. .....oiomie
i &EEEMMM@ﬁmm

WASHER

mmmm&m&xawommw
CAP, Vaive

Sk d h

5-&%
M o

28)

P o

24 rs-aﬁmf?
25 60050430

28 "vammaza :

ol

R T L e

0

ik b

ﬁﬁﬁ£2mm&,_ﬁmwnuqﬂﬂnﬂqﬂ”

-l

34 | 5071-0113
.35 | 6-005-0400
-36 £-008-0075
-38A 8:008-0355
-37 5-023-0300
38 6-023-0245

R 2 1 1 3 4 « JRV NP ¥

B A o D R B S A o o e A R o Bl e s AL e P b T S R et G A S e e S S e e b e



INDEX o, PARTNO. DESCRIPTION UNT PER
2-4- 39-40 50710101 R CUP, Roler beating: CONE, Rolt
41 50710102 : LOEKNUT ng E, Roffer bearing.izet) .. ..., ... %
42 5-071-0103 . LOCKWASHER 1
43 5071-0105 BEARING, Raller 1
-44 5.071-0089 RING, ReMIBING .. ... ....coviiiae e oo, z
-45 5-071-0187 CRANKSHAFT ASSEMBLY 1
51 5.039-0322 PLUG, Pipe, 1/4in., 150 psi malleable fron 1
52 5-040-0557 , NIPPLE, Pipe, 14 dia X7 in, ig. galvankzed ron 1
-63 &53949343 . PLUG, Pipe, square head, 1/8 in, galvanizediron .. ....... 1
e 50300448 ' E&.ssw% 12 !
: . BOW, Street, 172 in., 150 psi galvanized ito
-58 | s.071-0186 J cmcas?:' e o ;
31- 1-661-0015 VALVE ASSEMBLY, Sarstock, 1410, ... ... il 1
32 1-051-0168 VALVE ASSEMBLY. Giobe, Angle Type 1
33 1-081-0713 VALVE ASSEMBLY, relief pressure re_gzﬁﬁng
1 2:051-0037 . BODY & SEAT ASSEMBLY . et e e S}
3 5-081-0811 . BALL 1
-4 50470128 SPRING 1
5 5-023-0533 . O-RING 25}
6 30810127 RETAINER, Sping.. ... . O SR 1
7 50230462 O-RING 1S}
8 3-051-0130 SLEEVE 1
e
10 '
11
12 5:028-0001 KNOBL BALL ... ... oot iinaeenemanmencas e 1
13 6-005-0733 . SETSCREW, Socket 1
14 | 3-961-0100 . CAM & ARM, LEVER ASSEMBLY WELDED 18}
-18 3-861-0105 . ADJUSTING BODY 1
-18 30610128 ) SPACER........» U AU 2 Sy
17 3.061-0132 . PISTON, Adjusting 1S}
-18
19 3-961-0107 . NUT, ADJUISTING BODY 1i8)
4-861-0021 , KIT CONVERSION, New style adjusting body
41- 20830002 DisC ASSEMB%.Y May
-4 3-063.0008 . NUT, DIBE . oouvasaooiioeansinanmn ot . 1
2 7-083-0002 . DISC, Salsy 1S
3 7-023-6040 . WASHER, Fiber 18]
-4 30380008 CONNECTOR Doublemale. .. ..o oo vvimans T
HOSE ASSEMBLIES
1-026-0237 HOSE ASSEMBLY, CO, CYUNDER FILLING 14" X 8 HOSE
WITH 1/4" GLOBE SHUT OFF VALVE AND 147 YENT VALVE
WITH HEX NUT AND TAILPIECE (CGA-320)
1-026-0142 HOSE ASSEMBLY, CO, CYLINDER FILLING 14" X &
HOSE L ESS VALVES WITH HEX NUT AND TAILPIECE (CGA-
320}




FIGURE &

PART NO. DESCRIPTION UNITS PER
INDEX NO. ASSY.
HAND WHEEL
32 1-807-0848 HAND WHEEL ASSEMBLY, 6° DIA EXTENDED NUT FOR
CYLINDERS WITH SHROUD PROTECTED VALYVES,
TL07-0007 HAND WHEEL ASSEMBLY, 2 1/2" DIA FOR STANDARD
CYLINDERS.
VALVES,
FITTINGS & HOSES ‘ .
39 1-081-0848 VALVE, FLIP TYPE BRASS 1/4" CAN REPLACE STANDARD
GLOBE VALVES
1-026-0518 HOSE, 1/4 X & HIGH PRESSURE CO, TRANSFER
5-035.0441 NUT, HEX, O, CYLINDER CGA 320
75950291 TAILPIECE, CO, CYLINDER CGA 320 W/O-RING
SCALE

NS

PLATFORM SCALE BEAM TYPE OR ELECTRONIC
300 POUND CAPACITY X 1/4 POUND MINIMUM IMCREMENTS.

WARNING:

COPPER DISC & FIBER WASHER MUST
BE BSSTALLED AS SHOWN. THE
SAFETY DISC WILL NOT FUNCTION
PROPERLY IF #2 & #3 ARE REVERSED.

Fig. 4-1 Safety Disc Assembly
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CFU SUCTION/DISCHARGE ¢SINGLE 5/8 HO
VALVE (NEW STYLE) . FACING TB\J&QBSLE
S/N 3-071-0034 N CFU PUMP>

s,ucn,m

NN (SINGLE 5/8 HOLE

FACING AWAY FROM
CFU PUMP)

I

4-~3/8" HOLES._

VALVE CAGE —\ :
VALVE SEAT \

l' —~ VALVE SPRING
‘ / VALVE DISC

A \ S/87 HOLE

Fig. §-1 Installation of Suctiory & Discharge Valves
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SECTION V

PROPERTIES OF CARBON DIOXIDE

Carbon dioxide 18 nonflammable, colorless, edorless and non-carrosive. Carbon dioxide gas ks approximately one and one-half
times heavier than air and does not diffuse readily; therefore, ventilation is very important where carbon dioxide is being used
1o avoid ciangerto personnel. Liquid carbon dioxide exists only under pressure and boils, when released to the: -atmosphere fo
become a midure of solid cerbon dioxide(dry ice) and vapor at-1 08.3°F, Atthe instant of releass, the discharge appears as a
dense white fog of dry ice and condensed water vapor that disappears as the midure warms.

Carbaﬂ ditmde may exiet simultaneously as a sofid, fiquid and gas atits: mpla point which is at 2 pressure of 60.4 psig and a

of -59.9°F (-56.6°C). At atmospheric pressure solid dry ice transforms directly to 2 gas (sublimes without passing
through the liquid phase).

Attemperatures and pressures below the triple point, carbon dioxide may be either a solid ("dry ice”) or a gas, depending upon
temperature condiions. Solid carbon dioxide at a temperature of -109°F (-78. 5°C) and atmospheric pressure fransforms direcily
Wwagas {sublimes without passing through the liquid phase).

SOLID CARBON DIOXIDE

Solid earbon dioxide (dry ice) hes a temperature of -108.3°F (-78.5°C) and must be protected during storage with thermal
insulation in order 1o minimize loss through sublimation. Dry ice should be stored in well-insidated storage contziness;
preferably in a cadl, non-corifined, or ventilated area.

Do:net handle dry ice with bare hands. Use heavy gloves
or dry ice fongs.

A suggested wording for a caution label for dryice is as
foliows: Avoid contact with skin and eyes; use gloves. Do net
taste. Keep out of children’s reach. Liberates gas which |
may cause suffecation. Do not putin stappered or c%oseﬂ :
containers.

CARBON DIOXIDE GAS

Carbon dioxide gas is 1.5 fimes denser than air and will accumulate in low-or confined areas under certain condiions of use
or storage. Precautions with resgard ta ventilation are required.

‘ CAUTION.
Appropriate warning signs should be affixed outside of CARBON DIOXIDE GAS
those areas where high concentrations of carbon dioxide V*ﬁ*—-—*——'—"e nfitate before entering
gas may accumulate. T .
Supgested wording for such a sign is: ) A high CO, gas concentration may occur in this area and
' ' : may cause suffocafon.

When entering low or confined areas where 3 high concentrafion of carbon dioxide gasis presenn donef use sir-breathing or
filter-type gas masks. Gas masks of the self-contained type, or the type which supply ouiside alr to the breathing mask, are
reguired. )
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LIQUID CARBON DIOXIDE IN BULK CONTAINERS

Bulic containers for storing liquid carbon dioxide are well insulated mechanically refrigerated prassurs vessels. Storage
temperatires are maintained well below ambient temperatires, usually inthe rdnge of -20°F to +10°F (-28.8°C 10 -23.3°C) with
corresponding carbon dioxide pressure of 200 to 345 | psig (1379 to 2379 kph),

PHYSIOLOGICAL

Carbon Dioxide & nonmally present in the atmosphere to about 0.035 percent by volurme {350 ppm). The exhaled breath contains
upto 58 pecmntsarbon dioxide. The greatest physiological effect of carbor dioxide is to sfimutate the bodies- respiratory system,
thereby controlling the volume and rate of respiration. The OSHA approved CO, exposure level is 0.5% (5,000 ppm) foran §
hour exposure,

Gaseous carbon dioxide is an asphysiant. Concendrations of 10 parcent or more can produce unconsciousness or death. Lower
concentrations may cause headache, sweating, ramd breathing, increased heart beat, shorness of breath, dizziness; mentaf
&eerm visual disturbaneas and shaking. The sericushess of these manifestations are dependentupon the concentration.
of carhor digxide and the length of ime the individial is exposed.

FIRST AID

if & person has inhaled large amounts of carbon dl:mde and smm; adverse eﬁeﬁs, mwe &m ‘axposed indivﬁual o fresh
airat once. ifbreaﬂwmghas loppe i 0 ; esk. | medicalaﬁaﬁﬁanst
ance. Fresh air and assistad breathing aré appropriata for all mses of merexpasureta geseous carbon dioxide. Recovery is.
usually complete and uneventfut.

if soid carbon dicxide (dry ice) or compressed CGZ ges comesin contact with the Body, stop the. exposure at once. {ffrost bite
has oceurred, obtain medical attention. Immerse in warm {about 107°F) watsr, Do not rub.

If the eyes are involved, obtain prompt medical attention. The only appropriate first aid measure is a soft pad held in place over
the affected eye.
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