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1. GENERAL

PAGE 1.03 Although the cylinders described in this
section are the Airco, Linde, and Air Products

cylinders, it is not to imply that other suppliers
of liquid nitrogen cylinders which meet the necessary
requirements are not equally suitable.

1.04 The cylinders described in this section are
designed and manufactured in accordance

with Department of Transportation (DOT)Specification
4L.

1.05 Some typical uses for liquid nitrogen are as
follows:

• Restore cable pressure in case of central
office (CO) catastrophe

1.01 This section covers the description, gas
withdrawal procedures, and precautions

associated with the use of liquid nitrogen cylinders.
The cylinders discussed in this section contain
approximately 18 times as much nitrogen as the
conventional 224 cubic foot nitrogen tank and are
intended for use when large amounts of nitrogen
or dry air are required. In many cases, liquid
nitrogen cylinders can be used as a viable alternative
to the Forced Air Restoration Method (FARM)
equipment described in Section 644-200-030.

1.02 When this section is reissued, the reason
for reissue will be listed in this paragraph.

• Permanent pressure source for community
dial office (CDO) in lieu of air dryer or
bottle nitrogen

• Replace CO air dryer, in case of failure,
until air dryer is repaired or replaced.
Larger volumes (such as tank trucks) may
be obtained if required

• Major splicing operation requiring a large
volume of dry nitrogen

• As a buffering source used in major cable
rearrangements, ie, under highways, streams,
etc.

NOTICE .~

Not for use or disclosure outside the
Bell System except under written agreement

Printed in U.S.A. Page 1



SECTION 637-300-102

2. DESCRIPTION

2.01 The portable liquid nitrogen cylinders described
in this section consist of a stainless steel

inner container encased within an outer carbon steel
vacuum shell. The cylinder design includes an
internal vaporizer which provides gas directly
without the need of an external vaporizer.

2.02 The principal characteristics and suggested
reading and instruction material for each

cylinder are listed in Table A. Typical portable
liquid nitrogen cylinders are shown in Fig. 1, 2,
and 3.

2.03 The location and description of the various
controls are shown in Fig. 4. A flow schematic

for the same cylinders is shown in Fig. 5.

2.04 To prevent the inadvertent operation of the
valves used in conjunction with filling the

cylinder, it is recommended that arrangements be
made to have the vent valve and liquid valve
handles removed by the supplier prior to delivery.
See Fig. 4.
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Fig. 1-Aireo Liquid Nitrogen Cylinder (Model No.
ARLG-4S)
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Fig. 2-Linde Liquid Nitrogen Cylinder (Model No.
PGS-45 )
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Fig. 3-Air Products Liquid .Nitrog en Cylinder (Model
No. VGL-1-160-L)
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SECTION 637-300-102

DANGER

DO NO T CHANGE THI S SETTING
OR REMOV E TH E PRO TECTIVE
CAP FROM THE V ENT CONN ECTO R

1 (SEE NOTE )

12

11 --,;~

10

DANGER

DO NOT CHANGE TH IS SETT ING
OR REMOV E THE PROTEC TIVE
CAP FRO M" THE LIQUID CONNECTOR

7 (SEE NOTE)

NO TE :
HANDLES REMOVED FRO M VA LVES. BY SUPPLIE R.
TO P REV ENT ACC IDE NTA L OPE NI NG.

1. V ENT V A LV E: USED ONLY BY SUPPLIER IN CONJUN CTI ON WITH FIL LING OPERATION. THI S V A LV E 1$ FACTO RY SET IN THE FULLY
CL OC KWISE POSITI ON. 00 N OT CHANGE THIS SET TING OR RE M OV E THE PROTECTI VE CA P FROM TH E V ENT CON N ECTO R

2 SA FET Y RE LI EF VA LV E: SET TO OPEN WHEN PRESSURE IN THE INNER CONT AI NER EXCe EDS 235 PSIG AND RELI EV ES EXCESS
PR ESSURE TO THE ATMOSPHER E

3 PRESSURE GAUGE: HAS A RANGE OF 0-400 PSI. PRO VIDES A VISUA L INDICATION OF THE PRESSU RE INSIDE THE I NNER V ESSEL
4. IN NE R V ESSEL RUPT URE D ISC: RATED AT 425 PSIG . PROTEC TS TH E I NNER VES SEL FRO M OVER PRESSURE I N CAS E THE SAFETY

RELI EF VALVE FAIL S
S WIT HD RAWA L VALV E: M UST BE IN OPEN POSIT IO N (FU L LY COU NT ERC L OCKWISE) FOR GAS WI THDRAWA L. PLAC E IN FULLY

CLOCKWI SE POSI TI ON WH EN NOT I N USE
6. VACUU M CAS ING BURS T DISC; RAT ED A T 18 PSI G. PRO TECTS THE CASIN G FROM INTERNA L OVE RPR ESSUR E IN THE EVEN T A LEAK

IN TO TH E I NSUL ATI ON SPAC E OF TH E CY LIN DER OCCU RS
7. LI QU ID V A LV E: USED I N CO NJU NCTION WIT H THE FI LLI NG AN D WI TH DRAWA L OF LI QU ID NITROG EN. THIS V A LVE IS FACT ORY

SET IN TH E FULL Y CL OCKW ISE POSI TION. DO NOT CHAN GE TH IS SETTIN G OR REMOV E TH E PROTE CT IVE CA P F ROM THE LI QU ID
CONNEC TOR

8. LIQ UID LE V EL GA UGE : A FLOAT T YPE GAUG E WH ICH IN DI CATE D THE APPROXIMATE AM OUN T OF LIQUID IN TH E CY LIND ER. A
MOR E A CCU RA TE MET HOD OF D ETE RMI NI NG THE OUAN TITY OF L10U I D IN THE CY LINDER IS BY WEIGH T

9. ECONOMIZ ER REGU L AT OR: REDUCES H'EA D PRESSUR E TO NO RMAL OPERA TING PRESSUR E A FT ER PER IODS OF NON - USE
10. PRESSUR E BU IL DING VALVE : M UST BE IN OPEN POSIT ION (FU L L Y COUN TE RCLOC KWISE) FO R GAS WITH DRA WA L . PL ACE IN FULLY

CLO CKWI SE POSIT ION WH EN NO T IN USE
l1.PRESSURE BU ILDING REG U LATOR : AL LOWS THE BU IL DING PRESSURE TO BE REGUL AT ED FROM 50·23 0 PSIG. THI S REG UL AT O R IS

FAC TORY SET AT 125 PSIG
12. HANDlING R ING AND LI FT IN G L UGS : USED FOR EASE OF HA N DLI NG BY HAN D TRU N K OR AN OV ER H EA D HO IST

Fig. 4 -Model No. ARLG-4 S e nd VGL-160 -L Liquid Nitrogen Cylinders (Lcicati~n of Controls)
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ISS 1, SECTION 637-300-102

(2) = LIQUID VALVE

CD = ECONOMIZER REGULATOR

® = VENT VALVE

o = INNER VESSEL RUPTURE DISC

o = PRESSURE GAUGE

® = SAFETY RELIEF VALVE

CD = PRESSURE BUILDING REGULATOR

® = PRESSURE BUILDING VALVE

CD = LIQUID LEVEl GAUGE

@ VACUUM CASING BURST DISC

@ GAS WITHDRAWAL VALVE

@ = BElL SYSTEM STANDARD REGULATOR

VAPORIZER

PRESSURE
BUILDING
COIL

Fig. 5-Model No. ARLG-45 and VGL-160-L Liquid Nitrogen Cylinder (Flow Schematic)
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SECTION 637-300-102

3. HANDUNG, TRANSPORTING, AND STORAGE

3.01 These cylinders are not intended to be
transported by Telephone Company employees

or stored on company premises. However, should
it be necessary, the following techniques should
be employed:

(a) Cylinders may be moved by attaching the
hooks of a hoist to the lifting lugs at the

top of the casing and placed in an upright position
on a hand truck. The cylinder must not
be transported or handled on its side.

Note: It is recommended that a hand truck
specifically designed for transporting cylinders
be used. Hand trucks designed for this purpose
are available from the cylinder suppliers.

(b) The cylinders must be secured to the hand
truck frame, using a strap to maintain it in

the upright position.

(c) Cylinders must be securely fastened before
lifting or lowering with tail gates or elevators,

or transporting by motor vehicle.

(d) At the job site, the cylinder must be placed
on a firm and level surface free of obstructions

and secured to a substantial support. (See Fig. 6.)

Page 6

3.02 Liquid nitrogen cylinders must be stored
in a well ventilated area. This is required

because gas may escape from the cylinder after a
period of time (paragraph 4.06) and results in the
condition discussed in paragraph 5.02.

3.03 The storage area must not be an area where
the cylinder might be struck or tipped over.

3.04 Nothing must be allowed on top of a cylinder.

4. GAS WITHDRAWAL PROCEDURES

4.01 Before attempting to withdraw gas from
the cylinder, thoroughly read the precautions

outlined in Part 5.

4.02 Cylinders described in this section are equipped
for withdrawal of either liquid or dry

nitrogen. This section describes their use
for dry nitrogen withdrawal only.

4.03 The Telephone Company must inform the
cylinder supplier of the exact placing location.

The selected location must have a firm and level
surface and be situated adjacent to a support for
securing the cylinder (Fig. 6). This location should
not inpede the flow of pedestrian or vehicular
traffic.
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LIQUID
NITROGEN
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UTILI TY POLE OR OTH ER
SUBSTAN TIA L SUPPOR T

STRAP SECU RIN G
CY LIN DER TO SUPPORT

LIQUI D NI T ROGEN
CYLIN DER

NO T E:
CY LIN DE R MUST BE
PLACE0 ON A FI RM
AND lEVEL SURFACE .

Fig. 6-Securing Liquid Nitrog e n Cylinder to Utility Pole
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SECTION 637·300-102

4 .04 After the cylinder(s) has been delivered,
preparation for gas withdrawal may begin

as follows:

(1) Ensure that the pressure building valve
and withdrawal valve are closed (fully

clockwise position). See Fig. 4.

(2) Remove protective cap from withdrawal valve
outlet (Fig. 7).

(3) Attach s tandard Be ll System reg ula tor
to withdrawal valve outle t (Fig . 8).

Ensure that the regulator control is closed (fully
counterclockwise ).

No te : Standard regulators may have left-hand
threads; in this case, refer to Table A for
appropriate adapter.

(4) Open the pressure building valve and
withdrawal valve fully counterclockwise .

See Fig. 7.

(5) Allow th e operating pressure of the cylinder
to reach approximately 200psi. This pressure

will be indicate d on the cy linder pressure
gauge shown in Fig. 9.

WITHDRAWAL VA LVE
OUTLET

Fig. 7-Removing Protective Cap From Withdrawal Va lve Outlet
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(6) Adjust for the desired outlet pressure by
turning t he regulator control slowly

clockwise (F ig. 9).

ISS 1, SECTION 637- 300-102

(7) Observe the liquid level gauge to
determine the quan t ity of liquid in the

cylinder.

i
i

,
>.

STANDARD BELL
SY STE M REGULATOR

REGULATOR CONTROL
(FU LLY COU NTERCLOCKWISE)

WITHDRAWAL
VALVE OUTLET

/
»: ----.J

/

"',1

\
~

/
\',,-

- ~-

1

Fig . 8 - Atta ching Regulator to Withdrawal Valve Outlet
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TABLE A

PRINCIPAL CHARACTERISTICS

SIZE
SUPPLIER DOT DOT SAFETY STORAGE

AND EMPTY FULL DeSIGN SERVICE VALVE CAPACITY GAS

CYLINDER DIAMETER HEIGHT WEIGHT WEIGHT SPEC.t PRESSURE SETTING L1aUID DRY DELIVERY IR~TE ADAPTORS REFERENCE

MODEL NO.- (INCHES) IINCHES) (LBS) (LBS) (PSIG) (PSIGI (LITERS) (CU/FT) (SCFH CONTINUOUS) REOUIREDt MATERIAL

AIRCO
(MODEL

20 60 260 524 L4 212 235 165 3630 325 GSA §NO. ARLG-
45) (Approx.) 580/555

LINDE
(MODEL

20 62 260 524 L4 200 235 169 3640 250 GSA
NO. PGS- ~

45)
(Approx.) 580/555

AIR
PRODUCTS

20 60 260 524 L4 212(MODEL NO. 235 165 3630 325 GSA §

VGL-160-L)
(Approx.) 580/555

• - Model No. ARLG-45 supplied by AIRCO and Model No. VGL-160-L supplied by AIR PRODUCTS are identical cylinders.
t - DOT = Department of Transportation
t - Adapters may be required for dry nitrogen withdrawal using standard Bell System regulators, having left-hand threads.
§ Publications: Instructions For Safe Handling, AIG-100SA, ADC-2038, ADC-1l88; Supplier Distributor Directory, CGA Phamphlet pol.
~ Publications: F-9888, 3756-C, F-3536; Supplier Distributor Directory, Form 13-109E" and CGA Pamphlet P-l.
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lIa UID LEV EL
GAU GE

CYLI NDER
PRESSURE
GAU GE

Fig. 9 -Connections Completed
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SECTION 637-300-102

4.05 If the flow rate from one cylinder is not
adequate for a particular feed point, two or

more cylinders can be manifolded together. The
local distributor should be contacted for manifolding
equipment and methods.

4.06 During periods of no or insufficient withdrawal
from cylinders in gas withdrawal service,

heat will cause the pressure in the cylinder to
increase above normal operating pressure. This
will result in nitrogen being vented to the atmosphere,
which is normal and should be no cause for concern.
The length of time a cylinder can be held without
loss of contents through operation of the relief
valve is referred to as the holding time. The
minimum holding time for the liquid nitrogen cylinder
is apprximately one day.

5. PRECAUTIONS

GENERAL

5.01 Accidental contact of escaping dry nitrogen
with the skin or eyes may result in a freezing

injury similar to a burn. Protect the eyes and
cover the skin where the possibility of exposure
exists. Safety goggles must be worn. Insulated
gloves and long sleeves are recommended for hand
and arm protection.

Page 12
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5.02 Although dry nitrogen is nontoxic and
nonflammable, it can cause asphyxiation

when used in a confined area without adequate
ventilation. Any atmosphere which does not contain
enough oxygen can cause dizziness, unconsciousness,
and even death. Dry nitrogen, being colorless,
odorless, and tac.eless, cannot be detected by the
human senses and will be inhaled normally. Without
adequate ventilation, the expanding dry nitrogen
will displace normal air without warning. Refer
to Section 620-140-501 for manhole venting procedures.

6. DISTRIBUTOR DIRECTORY

6.01 A geographical directory of liquid nitrogen
distributors may be obtained from the

following suppliers (paragraph 1.03):

AIRCO
70 Diamond Road
Springfield, New Jersey 07081

LINDE
Union Carbide Corp
Linde Division
270 Park Ave NY, NY 10017

AIR PRODUCTS
407 7th Street, NW
New Prague, Minnesota 56071
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