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Description Units Measurement

Molecular Weight N/A 170.03

Boiling Point at 760 mm Hg °C -16.4

Freezing Point °C -131

Critical Temperature °C 101.7

Critical Pressure kPa 2912

Critical Volume cc/mole 274

Critical Density kg/m3 621

Specific Heat, Liquid at 25°C kJ/kg°C 1.184

Specific Heat, Vapor at Constant
Pressure (1 atm) and 25°C

kJ/kg°C 0.808

Heat of Vaporization at Boiling
Point at 25°C

kJ/kg°C 132.6

Thermal Conductivity of
Liquid at 25°C

W/m°C 0.069

Viscosity, Liquid at 25°C centipose 0.184

Relative Dielectric Strength at
1 atm at 734 mm Hg, 25°C
(N2 = 1.0)

N/A 2.00

Solubility, by Weight, of Water in
Agent at 21°C

ppm
0.06% by

weight

�%&.��1�1����������/"��*%.���! ��#���)
�$ ���%.�'��#�

Description Units Measurement

Molecular Weight N/A 170.0

Boiling Point at 19.7 psia °F 1.9

Freezing Point °F -204

Critical Temperature °F 214

Critical Pressure psia 422

Critical Volume ft3/lb 0.0258

Critical Density lb/ft3 38.76

Specific Heat, Liquid at 77°F Btu/lb-°F 0.282

Specific Heat, Vapor at Constant
Pressure (1 atm) and 77°F

Btu/lb-°F 0.185

Heat of Vaporization at
Boiling Point

Btu/lb 56.7

Thermal Conductivity of
Liquid at 77°F

lb/ft-hr-°F 0.040

Viscosity, Liquid at 77°F lb/ft-hr-°F 0.433

Relative Dielectric Strength at 1
atm at 734 mm Hg, 77°F
(N2 = 1)

N/A 2.00

Solubility, by Weight, of Water in
Agent at 70°F

ppm 0.06%
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FM-200
Cylinder

PRESSURE OPERATED SWITCH

3P.D.T.

UL

FM

Fire Suppression
Panel

Electric
Control
Head

Liquid
Level
Indicator

Pressure
Gauge

Valve

Nozzle

Pressure
Operated
Switch
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Valve

Corner
Pulley

Nozzle

Pull Station

Pressure
Gauge

FM-200
Cylinder

Cable Operated
ControlHead

FOR FIRE
BREAK GLASS PULL HANDLE

PULL HARD

�������B�����" �*%.���������"�#�$�(�#/
�%&.��� ��%#����!�#�!.���%�

2�2 �����	�	�

���������	�

B�B�1 ��������".�����8J%.-������$&.���
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PRESSURE GAUGE

CYLINDER

TUBE OPEN END

180 APART FROM SYPHON

A

B

C

CYLINDER VALVE

SAFETY CAP

�������B�B���" �*%.��".����������$&.")�1��#!�E��.&�

CYLINDER VALVE

LIQUID LEVEL INDICATOR

LIFTING LUGS

CYLINDER
NAMEPLATE

CYLINDER

SAFETY CAP

C B

A
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VALVE ORIENTATION

PLAN VIEW

SAFETY BURST
DISC ASSEMBLY

A

B

C

�������B�D��F���%���9���.&���".������(�#/�BK�J%.-�

�/���������������
���
�����������������  �����!���"��
#�$��3�� $��#�.��#���/������������������0!��%��! ��%#���
#�$ ��%#���� �%���� !0� B�C�� #!� 1B�C�� +�C�� #!� D@C�,�
�%&.��B�1��/!(��#/��*!�#%�����#�$ ��%#���� ����������.%�
#�!��/� � &%���� !�� %�$%5�$�$� 0�..� �����#"� !0� E�� .&�80#��
�+11�1�6�8$�,���/��������
������������������.!(��%.*��
.%#�!����!��%$�������������0!��%�E�C��+�1C�,�*!�#%�����! �
��%#���8�#!�%��� #�$ ��%#����� �/���0!��)� #/�� *!�#%����
! ��%#����%����#!�%���#�$ ��%#����$��#�&�����#/���%����!0
F�C��#!�G�C��+1FC��#!��EC�,�0!��%�����.����&%.%�*����"��
#�$� �!#�*#����#(!�!��$!����� %�%#��/%:%������0�#/��*!��
#%�����! ��%#����%����#!�%��� #�$ ��%#���� ���!�#����� #/��
�%���)�%������00�*���#�3�%�#�#"�!0�%���#�$%"�&�����*/%����
0�!$�!���!��$!������*/%�����!::.���

�%&.��B�1���!�#%�������$ ��%#��������������!���.%#�!�
+�%����!��%�*".������0�..������#"�!0

E��.&�80#���!��11�1�6�8$�,

Temperature Nominal Charge, Pressure

 °F °C PSIG Bar

32 0 288 19.9

40 4.4 303 20.9

50 10.0 321 22.2

60 15.6 340 23.5

70 21.1 360 24.8

80 26.7 381 26.3

90 32.2 402 27.7

100 37.8 425 29.3

110 43.3 449 31.0

120 48.9 475 32.7

130 54.4 502 34.6

�0��������)�#/��1�D)����)�BD�)�F���%���9���.&��*".�������*%�
&��  �!-�����(�#/� %�� ��#���%.� .�3���� .�-�.� ����*%#!�� � +���
�%�%��% /�B�B��,�

���%� ��0����*�������)��%&.��B��� �!-����� #/���3��-%.��#
.���#/��0!��%..�#/���������������
���
�����������"�#�$
*".������%���-%.-��%���$&.������/����$&�����/!(�����#/�
#%&.���� �����#�#/���3��-%.��#�.���#/�#/�!��/�#/��*".�����
-%.-��(�#/�#/��0.�5�/!���!��(�#/!�#�#/��0.�5�/!��)��� ������
!��#/��%  .�*%#�!����/���#%&.��*%��%.�!�&��0!�������#/�������

������������������.!(��%.*�.%#�!����!��%$���%&.���B�B
%���B�@�+!��#/��0!..!(���� %���,��/!(�#/����$����!���%��
0�..��%����0!��*".�����8-%.-��%���$&.�������-��#�*%.����#%..%�
#�!���

�%&.��B�����".�����)�
3��-%.��#�
���#/�

Part Number Nomenclature
Discharge

Outlet

Equivalent Length
w/o Flex Hose

Equivalent Length
 w/ Flex Hose

ft. m ft. m

90-100010-001 10 lb. Cylinder 1½" 61.8 18.84 65.0 19.81

90-100020-001 20 lb. Cylinder 1½" 61.8 18.84 65.0 19.81

90-100040-001 40 lb. Cylinder 1½" 61.8 18.84 65.0 19.81

90-100070-001 70 lb. Cylinder 1½" 61.8 18.84 65.0 19.81

90-10012X-001 125 lb. Cylinder 1½" 61.8 18.84 65.0 19.81

90-10020X-001 200 lb. Cylinder 2" 59.0 17.98 65.0 19.81

90-10035X-001 350 lb. Cylinder 2" 59.0 17.98 65.0 19.81

90-10060X-001 600 lb. Cylinder (old style) 2½" 59.0 17.98 65.0 19.81

90-10060X-100 600 lb. Cylinder (new style) 3" 50.0 15.00 80.0 24.00

90-10090X-001 900 lb. Cylinder 3" 50.0 15.00 80.0 24.00
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Part Number
Fill Range Empty Weight

Gross Weight

Min. FIll Max. Fill

lb. kg lb. kg lb. kg lb. kg

90-10001X-001 6-10 3.0-4.5 25 11 30 14 35 16

90-10002X-001 9-20 4.0-9.0 31 14 40 18 51 23

90-10004X-001 18-40 8.0-18.0 38 17 55 25 78 35

90-10007X-001 30-70 14.0-31.5 52 24 82 38 123 56

90-100121-001 54-125 24.5-56.5 98 45 152 69 223 101

90-100125-001 54-125 24.5-56.5 98 45 152 69 223 101

90-100200-101 86-200 39.0-90.5 133 60 219 100 333 151

90-100201-101 86-200 39.0-90.5 133 60 219 100 333 151

90-100350-001 150-350 68.0-158.5 201 91 351 159 555 250

90-100351-001 150-350 68.0-158.5 203 92 341 160 557 251

90-100600-001 258-600 117.0-272.0 335 152 593 270 935 425

90-100601-001 258-600 117.0-272.0 337 153 595 270 937 426

90-100600-100 258-600 117.0-272.0 362 165 620 281 962 437

90-100601-100 258-600 117.0-272.0 362 165 620 281 962 637

90-100900-001 390-900 177.0-408.0 505 230 895 407 1405 639

90-100901-001 390-900 177.0-408.0 505 230 895 407 1405 639

�%&.��B�B��=�$����!��)���������".�����8J%.-������$&.����0!��J��#�*%.����#%..%#�!����."

Part Number Valve w/LLI

Height
(C)

Diameter
(A) Volume

Valve Outlet Height

C A B

in. m in. m ft.3 m3 in. m

90-10001X-001 1½" No 17.30 0.44 7.07 0.18 0.167 0.0047 13.3 0.36

90-10002X-001 1½" No 24.97 0.64 7.07 0.18 0.286 0.0081 21.0 0.53

90-10004X-001 1½" No 26.76 0.68 9.00 0.23 0.572 0.0162 22.8 0.58

90-10007X-001 1½" No 38.83 0.99 9.00 0.23 1.000 0.0283 34.9 0.89

90-100121-001 1½" Yes 35.93 0.92 12.75 0.33 1.788 0.0506 32.0 0.81

90-100125-001 1½" No 35.93 0.92 12.75 0.33 1.788 0.0506 32.0 0.81

90-100200-101 2" No 52.75 1.34 12.75 0.33 2.859 0.0810 47.5 1.21

90-100201-101 2" Yes 52.75 1.34 12.75 0.33 2.859 0.0810 47.5 1.21

90-100350-001 2" No 58.36 1.49 16.00 0.41 5.000 0.1416 53.1 1.35

90-100351-001 2" Yes 58.36 1.49 16.00 0.41 5.000 0.1416 53.1 1.35

90-100600-001 2½" No 56.72 1.45 22.00 0.56 8.572 0.2427 50.5 1.28

90-100601-001 2½" Yes 56.72 1.45 22.00 0.56 8.572 0.2427 50.5 1.28

90-100600-100 3" No 58.00 1.47 22.00 0.56 8.680 0.2460 50.5 1.28

90-100601-100 3" Yes 58.00 1.47 22.00 0.56 8.680 0.2460 50.5 1.28

90-100900-001 3" No 70.00 1.78 24.00 0.61 13.000 0.3680 62.0 1.57

90-100901-001 3" Yes 70.00 1.78 24.00 0.61 13.000 0.3680 62.0 1.57
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PRO CAP

ACTUATION
PORT

SAFETY
DISC
(PORT ON REAR)

PRESSURE
SWITCH

PRESSURE
INDICATOR

OUTLET
PROTECTION

CAP

MASTER CYLINDER
ADAPTER KIT
(PORT ON REAR)

SAFETY
CAP

PLUG
(PORT ON REAR)

USE PLUG OR
MASTER CYLINDER
ADAPTER KIT

USE PRESSURE SWITCH
OR SAFETY CAP

�������B�F��1LK)��K�%����LK�J%.-��	����%.����%���$��#

MASTER CYLINDER
ADAPTER KIT
(PORT ON REAR)

PLUG
(PORT ON REAR)

USE PLUG OR
MASTER CYLINDER
ADAPTER KIT

PRO CAP

ACTUATION
PORT

PRESSURE
SWITCH

SAFETY
CAP

USE PRESSURE SWITCH
OR SAFETY CAP

PRESSURE
INDICATOR

VICTAULIC
FITTING AND PLUG

�������B�E��BK�J%.-��	����%.����%���$��#

B�B�� 
�3����
�-�.�����*%#!�

�/��! #�!�%.�.�3����.�-�.�����*%#!��*!����#��!0�%�/!..!(�$�#%.
#�&�������#�����#!�%�� �*�%.�0�##�������#/��#! �!0�#/��1�D)����)
BD�)�F���!��9���.&���������*".������������%&.��B�D�0!�� %�#
��$&�����0!�$%#�!����/������*%#!����� �!-�����(�#/�%���%���
%#���#% ��(/�*/��������#/�� !��#�!��!0�%�#!�!��%.�$%���#
��*%����(�#/���%����#���%.�0.!%#��������!��#/��.�3�������0%*��
�/����%��%#�!���!��#/��#% ������*%#��#/��.�3����.�-�.�(�#/��
#/��*".������+�����������B�G,�

CAP

GRADUATED TAPE
SHOWN IN MAGNETIC
INTERLOCK POSITION
READY TO TAKE
READING.

O-RING

BRASS TUBE

FM-200
CYLINDER

TAPE INSIDE
BRASS TUBE

READING TAKEN AT TOP
EDGE OF FITTING

MAGNETIC END OF
TAPE ENGAGES
IN MAGNETIC FIELD
OF FLOAT WHEN
TAPE IS PULLED
UP TO TAKE READING.

MAGNET EMBEDDED
IN FLOAT.

FLOAT - FLOATS ON SURFACE
OF LIQUID FM-200.
FREE TO MOVE UP OR DOWN
OUTSIDE OF BRASS TUBE.

FM-200
LIQUID LEVEL

RETAINER - FLOAT RESTS
HERE WHEN CYLINER
IS EMPTY.

�������B�G��
�3����
�-�.�����*%#!�

�%&.��B�D��
�3����
�-�.�����*%#!���%�#���$&���

Cylinder Liquid Level Tape Part Number

125 235681

200 283894

350 283894

600 283894

900 06-118266-001
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Part Number

Cylinder
Size Cylinder O.D.

Dimensions*

lb. A B C D E F

283945 10, 20 7.07 6.48 9.62 8.62 1.00 2.78 0.437

283934 40, 70 9.00 8.16 11.69 10.69 1.00 3.50 0.437

292971
125, 200
old style

13.60 13.09 17.06 15.44 1.75 6.06 0.625

235317
125, 200
new style

12.75 12.94 16.18 14.56 1.75 5.59 0.625

281866 350 16.00 15.50 19.50 17.88 1.75 7.25 0.625

294651 600 22.00 21.56 25.75 24.12 1.75 10.25 0.625

236125 900 24.00 24.83 27.75 26.00 1.75 12.13 0.625

*Note: Dimensions are in inches.

�%&.��B�E��=�$����!��M�".�������!��#�����#�% �)���#��*

Part Number

Cylinder
Size Cylinder O.D.

Dimensions*

lb. A B C D E F

283945 10, 20 180 165 244 219 25 71 11

283934 40, 70 229 207 297 272 25 89 11

292971 125, 200 345 332 433 392 44 154 16

281866 350 406 394 495 454 44 184 16

294651 600 559 548 654 613 44 260 16

236125 900 610 619 705 660 44 308 16

*Note: Dimensions are in millimeters.

B�B�B �".�������!��#����
3�� $��#

�#��.��#�% ��%���&�%*6�#��%��������#!�$!��#�#/��*".������
���%�-��#�*%.� !��#�!��

�".������ �#�% �� +�8���GB9@D)� �GB9B@)� �BDB1E)� �9�9E1)
�G1GFF)��9@FD1�%����BF1�D,�%���%-%�.%&.��0!��%..���:��*".�
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B

E

A

F (hole size)

C

D
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BA

3.00”(76.2 mm)

3.00”
(76.2 mm).62”

(15.75mm)

.406” DIA. THRU
(3) MTG HOLES

(TYP)

FLEXIBLE
STRAP

3/8” FASTENING
HARDWARE (TO
WALL)

D

C

�������B�1����".������?%..���%*6�#�

�%&.��B�G��=�$����!��M�".������?%..���%*6�#�

Part Number

Cylinder
Capacity

Dimensions*

lb. A B C D

486485 10 8.62 1.56 7.68 5.75

486486 20 14.37 7.31 7.68 5.75

486487 40 13.12 5.94 9.75 6.75

486488 70 19.62 12.44 9.75 6.75

*Note: Dimensions are in inches.

�%&.��B�9��=�$����!��M�".������?%..���%*6�#�)���#��*

Part Number

Cylinder
Capacity

Dimensions*

lb. A B C D

486485 10 218.95 39.62 194.31 146.05

486486 20 264.99 185.67 195.07 146.05

486487 40 333.25 150.88 247.65 146.05

486488 70 498.35 315.98 247.65 146.02

*Note: Dimensions are in millimeters.

B�B�@ �!�#�!.���%��
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PU

ELECTRIC

CONTROL HEAD

VOLTS

AMPS

PART NO.

SET RELEASED
MADE IN U. S. A.

TO RESET
USE SCREWDRIVER

CONNECTION FOR FLEXIBLE
ELECTRIC CONDUIT -
3/4” NPT FEMALE

LOCKING PIN

LOCAL MANUAL
RELEASE LEVER

SWIVEL NUT

Control HeadPart Number

890181

890149

890165

(a)

(a),(b)

Voltage

24 Vdc

Current

2.0A

KIDDE-FENWAL, INC.

400 MAIN STREET

ASHLAND, MA 01721

INDICATOR AND
RESET STEM

6.18"

4.00"
(102 mm)

(157 mm)

SEAL WIRE

(a) Not FM Approved for use with FM-200 Systems
(b) Not UL Listed for use with FM-200 Systems

115 Vac

125 Vdc

1.0A

0.3A

�������B�11��
.�*#��*��!�#�!.���%�
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5.28"

2.90”

1.25-18 UNEF-2A
CONNECTION

1/2"-14 NPT
CONDUIT
CONNECTION

(3) 18 AWG-LEADS
18” (457.2 mm) LONG

SWIVEL NUT
1.25 - 18 UNEF - 2B
CONNECTION

(76.33 mm)

(134.11 mm)

�������B�1���
.�*#��*��!�#�!.���%�)��#%*6%&.�

�%&.��B�1���
.�*#��*��!�#�!.���%�)��#%*6%&.�
+
5 .!��!����!!0,

Part Number Voltage Amps

486500-01 24 Vdc 0.2 continuous
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S
E
T

R
E
L
E
A
S
E
D

T
O

R
E
S
E
T

U
S
E

S
C
R
E
W

D
R
IV

E
R

F
O
R

M
A
IN

T
E
N
A
N
C
E

S
E
E

IN
S
T
R
U
C
T
IO

N
S

C
A
B
L
E

P
U
L
L

P
U

OPERATING SOLENOID

U.L. LISTED FOR USE IN

THE FOLLOWING HAZARDOUS

LOCATIONS:

CLASS GROUP OP. TEMP.

I C

CONNECTION FOR FLEXIBLE
ELECTRIC CONDUIT 1/2" NPT
FEMALE

CONNECTING WIRES
36" (914 mm) LONG

7.375

INDICATOR AND
RESET STEM

(187 mm)

4.937
(125 mm)

LOCKING PIN

SEAL WIRE

CONNECTION FOR
REMOTE PULL BOX
PIPE OR CONDUIT
3/8" NPS MALE

LOCAL MANUAL
RELEASE LEVER

SWIVEL NUT
1.500 (38 MM) HEX
1.250-18 NF-3 THREADCONNECTION FOR CABLE

HOUSING TO SECOND
CONTROL HEAD IF USED
3/8" NPS FEMALE.
USE PNEUMATIC CONTROL
HEAD CABLE HOUSINGS

E
L
E
C
T
R
IC

C
O
N
T
R
O
L

H
E
A
D

P
A
R
T

N
O
.

M
A
D
E

IN
U
.S

.A
.

K
ID

D
E
-F

E
N
W

A
L
,
IN

C
.

4
0
0

M
A
IN

S
T
R
E
E
T

A
S
H
L
A
N
D
,
M

A
0
1
7
2
1

V
O
L
T
S

H
Z

A
M

P
S

-13 TO +150F
(-25 TO +65C)

I D
(-40 TO +65C)
-40 TO +150F

II E,F,G -40 TO +150F
(-40 TO +65C)

PART
NUMBER

CONTROL HEAD

VOLTAGE
POWER

CONSUMPTION

897494 24 Vdc 33 WATTS

897560 120 Vac 15.4 WATTS

�������B�1B��
.�*#��*8�%&.��� ��%#����!�#�!.���%�

�%&.��B�11��
.�*#��*8�%&.��� ��%#����!�#�!.���%��

Part
Number

Type Voltage Amps Rating

895630 Standard 24 Vdc 2.0 momentary N/A

895627(a),(b) Standard 115 Vac 1.0 momentary N/A

897494 Explosion Proof 24 Vdc 1.65 continuous
33.0
Watts

897560(a),(b) Explosion Proof 115 Vac 0.13 continuous
15.4

Watts

895628(b) Standard 125 Vdc 0.3 momentary N/A

(a)  Not FM Approved for use with FM-200 Systems
(b)  Not UL Listed for use with FM-200 Systems
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LOCAL MANUAL RELEASE LEVER

SEAL WIRE

LOCKING PIN

DIRECTION OF
PULL

THREADED NUT -
3/8" NPS FOR PIPE

1/16" CABLE

3/8" PIPE (OR 1/2" EMT
WITH ADAPTER P/N

843837)
SWIVEL

NUT
1.50"

(38mm)

1-1/4"-18 NF-3
FEMALE

CLOSURE
DISC

CABLE CLAMP AND WHEEL ASSEMBLY

4.25"

5.25"

(108mm)

(133mm)

�������B�1@���%&.��� ��%#����!�#�!.���%�
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 �����"���$!-����#/���%0�#"� ��)�#/��.�-���*%��&��$%��%.."
�!#%#���#!�#/��! ��� !��#�!�)�#/���&"�%*#�-%#����#/��*".�����
!��-%.-��!��(/�*/��#�������#%..���+�����������B�1D,�

CLOSED

OPENTO

LOCKING PIN

SEAL WIRE

LEVER

BODY

SWIVEL
NUT
1.50"

(38 mm)

1-1/4"-18 NF-3
FEMALE

3.17"

3.00"

(81 mm)

(76 mm)

ALLOW APPROX. 2" (50 mm)
CLEARANCE FOR
OPERATION OF LEVER

SET

OPERATED

STEM

�������B�1D��
�-���� ��%#����!�#�!.���%�
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CLOSED

OPEN

TO OPEN

ALLOW APPROX. 2" (50.8 mm)
CLEARANCE FOR
OPERATION OF LEVER

LEVER

SAFETY PIN

SEAL WIRE

PISTON BODY

1/8" NPT PRESSURE
INLET

SET
OPERATED

1.250-18 UNEF-3B

4.50"
(114.3 mm)

3.00"
(76.2 mm)
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�%$��*".������+�����������B�1G,�

1.250-18
UNEF-3B

SWIVEL NUT

PISTON

1/8"-27 NPT
PRESSURE INLET

SET
OPERATED

2.19"
(55.6 mm)

1.50" HEX
(38 mm)

1.00" HEX
(25.4 mm)

�������B�1E������������ ��%#����!�#�!.���%�
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1.250-18 UNEF-3A

CAP RETAINER

.125-27 NPT
PRESSURE INLET

PISTON

BODY

SET
OPERATED

STEM
1.250-18 UNEF-3B

3.480”
(88.4 mm)

�������B�1G���#%*6%&.������������ ��%#��
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400 Main Street - Ashland, MA 01721-2150
Tel(508)881-3000 FAX(508)881-0020

R

FOR FIRE
BREAK GLASS PULL HANDLE

PULL HARD

OPTIONAL

NAMEPLATE

(BY INSTALLER)

HAMMER
P/N 928103

PULL

4-COVER

3/8” PIPE

1/16” CABLE

SCREWS

HANDLE

2 - NAMEPLATE
BRACKETS -
(SUPPLIED WITH
PULL BOX)

5.87"

5.00" 2.25"

(57 mm)(127 mm)

(149 mm)

PULL HANDLE

CABLE FASTENER FOR 1/16” CABLE

BREAK GLASS
P/N 928103

3/8” NPT FEMALE
2 - HOLES FOR 1/4”

MOUNTING SCREWS

(SCREWS NOT SUPPLIED

WITH PULL BOX)
SECTION VIEW

�������B�19���%&.���%��%.���..��#%#�!�
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�������?/���#/��*!�#�!.�/�%��!��#/����$!#����#�!����*".�����
���%*#�%#��)�#/���������*".������(�..�&��%*#�-%#��)�*%�����
�������#!�&�����*/%�����0�!$�#/��*".������

�/�� ��#�!���� *".������ ��� ����� ���$�.#� .�� *".������ %��
$%��8�����-���"�#�$���?/���%*#�-%#���&"�%�*!�#�!.�/�%�)
�%�� ������������!�#���0�!$�#/����#�!����*".������#!� ����
�����! ��%#���*!�#�!.�/�%���$!��#���!���%*/�������
*".�����)�����.#�������%�*!$ .�#���"�#�$����*/%����+���
�������B���,�

1-1/4"-18 NF-3
FOR CONTROL HEAD CONNECTION

CYLINDER P/N 877940

BRACKET P/N 877845

SPECIFICATIONS

Cylinder Capacity: 108 cu. in. (1770 cu. Cm)
Safety outlet burst range: 2650 to 300 PSI

(183 to 207 bar) at 70°F (21°C)
Nitrogen-BB-n-411b, Grade A, Type I

1800 PSI (124 bar) at 70°F (21°C)

16"

3.56"

(406 mm)

(90 mm)

GAUGE

PLUG OUTLET PORT-1/8" NPT FEMALE
ATTACH ADAPTER HERE

SAFETY
OUTLET

1/8" NPT
MALE

5/16"-TUBING
MALE

ADAPTER
P/N 69920501

�������B�������#�!�����*#�%#!�)
�!��#������%*6�#�%�����% #��
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*!�#�!.� /�%�� !�� �%*/� ������� *".������ -%.-�� ������ %
18@���*/�%*#�%#�!��/!���+�����������B��1�%����%&.��B�1�,�

1.375"
(34.925 mm)

5/16" TUBING COUPLING

(BOTH ENDS)

A

HOSE - 1/4" I.D.

.625" HEX SWIVEL
NUT (BRASS)

�������B��1���.�5�&.���*#�%#�!���!��

�%&.��B�1���=�$����!��)��.�5�&.���*#�%#�!���!��

Part Number
Dimension A

in. mm

264986 30 762

264987 22 558.8

B�B�F�B ����
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A��=���
A����)
�8��G@@G9D
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1.42"
(36.06 mm)

1/4" MALE NPT X 5/16" TUBING

PROTECTION CAP

CAUTION
INSTALL CAP

WHEN
NOT IN
USE

LABEL
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MALE ELBOW

1/8" NPT X 5/16" TUBING
P/N 69920503

MALE CONNECTOR

1/8" NPT X 5/16" TUBING
P/N 69920501

P/N 69920505
1/8" NPT X 5/16" TUBING

MALE BRANCH TEE
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A

HOSE

SYSTEM PIPE CONNECTION,
MALE NPT THREAD

FM-200 CYLINDER VALVE
CONNECTION, SWIVEL NUT
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Part Number
Hose
Size

Dimension A Min. Bend Radius

in. mm in. mm

283898 1½ 24 609.6 10.5 266.7

283899 2 31 787.4 13.5 342.9

283900 2½ 48 1219.2 22.5 571.5

06-118225-001 3 54 1372.0 24 610.0
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CD

A (system pipe connection)

B (valve outlet connection)
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Part
Number

Size A B
C D

in. mm in. mm

283904 1½"
1½" to

11½ NPT
1.874" 2.69 68.33

2.50
HEX

63.50

283905 2"
2" to

11½ NPT
2.500"
12 UNJ

3.12 79.25
3.00
HEX

76.20

283906 2½"
2½"to
8 NPT

3.00"
12 UNJ

3.00 76.20
3.75
HEX

96.25
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DIRECTION
OF FLOW 1/4"-18NPT (TYP.)

2.00"
(51 mm)

Note: Install the valve with the arrow pointing in the direction of flow.

0.81"

HEX
(21 mm)
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A

B

VALVE BODY

C

C CHECK

FOR CONNECTION
TO SYSTEM

ARROW
INDICATES FLOW
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Part Number Nomenclature Pipe Type

Equivalent
Length

ft. m

800327
Check Valve,
1/2" NPT

40 T & 40 W 7.0 2.13

800266
Check Valve,
3/4" NPT

40 T & 40 W 17.0 5.18

800443
Check Valve,
1" NPT

40 T & 40 W 12.0 3.66

800444
Check Valve,
1¼" NPT

40 T & 40 W 51.0 15.54

870152
Check Valve,
1½" NPT

40 T & 40 W 57.0 17.37

870151
Check Valve,
2" NPT

40 T & 40 W 165.0 50.29

870100
Check Valve,
3" NPT

40 T & 40 W 795.0 242.31

06-118213-001
Swing Check,
2"

40T & 40 W 13.4 4.06

06-118058-001
Swing Check,
3"

40 T & 40 W 13.0 3.96

877690 and
283899

2" EI check
and Flex Hose

40 T & 40 W 16.0 4.88

878743 and
283900

2½" EI check
and Flex Hose

40 T & 40 W 17.5 5.33
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2.62"

(67 mm)

BODY

NPT MALE

0.93"(24 mm) HEX

ACROSS FLATS

½”

POSITION

INDICATION

POSITION

DISCHARGE

NORMAL

STEM-RED

CAP
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GASKET

BODY

COVER

0.62"
(16 mm)

0.81"

(21 mm)

1.75"
(45 mm)

COVER SCREW

2.13" (54 mm) DIA

-18 NPS FEMALE3"
8

�������B��9���!�������..�"�)�?%#��#��/#��  .�*%#�!��

UL

COVER SCREW

2 - ½” E.M.T. CONNECTIONS

COMPRESSION TYPE

0.62"

(16 mm)

2.75"
(70 mm)
approx.
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GASKET

FRONT VIEW

SWITCH 3PDT

COVER

BOX - 3 - ½” CONDUIT KNOCKOUTS
EACH SIDE

½” NPT FEMALE - CONNECT TO SYSTEM PIPING

SIDE SECTION

SET

OPERATED

PRESSURE OPERATED SWITCH

3P.D.T.

UL

FM

TO RESET PUSH
STEM TO SET
POSITION

15 AMP 125 VAC
10 AMP 250 VAC
3/4 HP 1-2-3 PH 125-480 VAC

8 COVER SCREWS

STEM SHOWN IN SET POSITION-
PULL UP ON STEM TO MANUALLY
OPERATE SWITCH

0.375" (9.52 mm)

½” SUPPLY PIPE WITH UNION

OPERATED

SET

4.00"
(101.6 mm)

WIRING
SCREW
TERMINALS

4.00"
(101.6 mm)

FRONT VIEW
COVER REMOVED

OPERATING PRESSURE = 50 PSI MIN

PRESSURE TESTED 1000 PSI

�������B�B1������������ ��%#����(�#*/

STEM IN
OPERATED
POSITION

STEM IN SET
POSITION - PULL
UP ON STEM TO
MANUALLY

1" NPT FEMALE BOTH ENDS
FOR ELECTRIC CONNECTION

SWITCH SUPPLIED WITH
2 - 1" NPT PIPE PLUGS

CLUTCH

3 POLE

SINGLE

THROW

TOGGLE

SWITCH

TO RESET PUSH
STEM TO SET

POSITION

OPERATING HEAD

PRESSURE INLET -
1/2" NPT FEMALE

EXPLOSION PROOF
MACHINED JOINT.

DO NOT USE GASKET
OR MAR SURFACES.

SET POSITION

G
A
S

IN
L
E
T

6 - COVER
SCREWS

30 AMP 250 VAC
20 AMP 600 VAC
2 HP 100-600 V

3 PHASE AC

PRESSURE
OPERATED
EXPLOSION

PROOF
SWITCH

UNION CONNECTION

2 - 13/32"
MOUNTING HOLES

6.31"
(160.27 mm)

9.00"
(228.6 mm)

4.37"
(111 mm)

4.18"
(106.17 mm)

3.50"
(88.9 mm)

3 POLE
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NAMEPLATE LABEL

0.500-14 NPT (ALUMINUM)

FACTORY SEALED
LEADWIRES 36" LONG ± 1”

CAUTION LABEL

O-RING 0.327 x 0.094

0.250" SAE 45° FLARE

FEMALE W/VALVE

4.125”
(104.78 mm)

DEFLECTOR

WITH VALVE CORE

1.187”
(30.150 mm)
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NAMEPLATE LABEL

.500-14 NPT (ALUMINUM)

FACTORY SEALED
LEADWIRES 36" LONG

CAUTION LABEL

4.000”
(101.600 mm)

.125-27 NPT(MALE)

1.187”
(30.150 mm)
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MAIN

RESERVE

TOGGLE
GUARDS

CONDULET
BOX

2.75"
(70 mm)

4.62"
(117 mm)

5.37"
(136 mm)

2-COVER SCREWS

NAMEPLATE

TOGGLE
SWITCH

SWITCH -
DOUBLE POLE

6-CONNECTION

¾” NPT FEMALE
FOR ELECTRICAL
CONNECTION

2.50"
(64 mm)

2.12"
(54 mm)

WIRING DIAGRAM

Switch Rating:
30 amps @ 120 Vac

COMMON

L-1

L-2

A-1

B-1
A-2

B-2
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B

C

D

A

30°

60°
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Pipe Size A B C D

½"
(12.20 mm)

1.25"
(31.75 mm)

1.25"
(31.75 mm)

1.687"
(42.84 mm)

2.0"
(50.80 mm)

¾"
(19.05 mm)

1.5"
(38.10 mm)

1.375"
(34.92 mm)

1.95"
(48.89 mm)

2.296"
(58.31 mm)

1"
(25.40 mm)

1.75"
(44.45 mm)

1.562"
(39.67 mm)

2.218"
(56.33 mm)

2.671"
(67.84 mm)

1¼"
(31.75 mm)

2.25"
(57.15 mm)

1.75"
(44.45 mm)

2.656"
(67.46 mm)

3.25"
(82.55 mm)

1½"
(38.10 mm)

2.5"
(63.5 mm)

1.95"
(48.89 mm)

2.95"
(74.93 mm)

3.625"
(92.07 mm)

2"
(50.80 mm)

3.0"
(76.2 mm)

1.968"
(49.98 mm)

2.875"
(73.02 mm)

3.656"
(92.86 mm)

C

D

BA

�������B�BE��BF�C�=��*/%�����!::.�
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Pipe Size A B C D

½"
(12.20 mm)

1.250"
(31.75 mm)

1.468"
(31.28 mm)

1.937"
(49.19 mm)

1.250"
(31.75 mm)

¾"
(19.05 mm)

1.500"
(38.10 mm)

1.578"
(40.08 mm)

2.125"
(53.97 mm)

1.500"
(38.10 mm)

1"
(25.40 mm)

1.750"
(44.45 mm)

1.718"
(43.63 mm)

2.375"
(60.32 mm)

1.750"
(44.45 mm)

1¼"
(31.75 mm)

2.250"
(57.15 mm)

1.950"
(49.53 mm)

2.751"
(69.85 mm)

2.250"
(57.15 mm)

1½"
(38.10 mm)

2.250"
(63.50 mm)

2.000"
(50.80 mm)

2.937"
(74.59 mm)

2.500"
(63.50 mm)

2"
(50.80 mm)

3.000"
(76.20 mm)

2.062"
(52.37 mm)

3.125"
(79.37 mm)

3.000"
(76.20 mm)
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B�B�G �#/����**���!����

B�B�G�1 ��=A���������
����=���
A�

�/��/"��!�#%#�*� �������� #��#�%�% #��� ��� ���#%..���!�� #/�
�������*".������ ��� .%*��!0� #/��*".������-%.-��(/��� #/�
*".���������#!�&��/"��!�#%#�*%.."� ��������#��#�����!��*".���
����#��#���3����$��#�)������%�%��% /�D�D�B�!0�#/���$%��%.�

B�B�G�� ���������
��=
A
A
���A	
��=���
A�

�/�����������*/%����%�% #���������#%..������#/��*".�����
���*/%����!�#.�#�������� #/��*".������*/%������ �!*������
�/���%�% #�����������0!����0�..����#/��*".������(�#/�������
%���#�%����� ��� �������:����#/��*".������(�#/���#�!����+���
�������B�BG�%����%&.��B�19,�

	���� �/��BK�-%.-��%���%��!*�%#���*".�������+��(��#".�
F���.&��%���9���.&�,��!��!#���3�����%���*/%����%�% �
#!���A�*/%����!0�#/����*".����������%*/��-���-�%�#/�
18�K�����*!���*#�!��!��#/����!!-���0�##���� .%#�
!��#/��!�#.�#� !�#�

3/8” - NPT
(VENT VALVE CONNECTION)

CYLINDER VALVE
OUTLET CONNECTION

O-RING SEAL

3/8” - 18 NPT
(CHARGE CONNECTION)

B
(HEX)

A

�������B�BG���".������A�*/%������% #���

�%&.��B�19��=�$����!��M�".������A�*/%������% #���

Part
Number

Cylinder
Size

A B

lb. in. mm in. mm

878757 10-125 3.22 81.79 2.50 63.50

878758 200, 350 4.06 103.12 3.25 82.55

878759 600 4.00 101.60 3.62 91.95

B�B�G�B ���������
��=
A��
����	��=���
A)
�8��9BBDBE

�/�����������%#������% #��� ��� ���#%..���!�� #/��*".�����
%*#�%#�!�� !�#��������#/��*".������*/%������ �!*��������/��
%�% #�����������0!����%#����#/��-%.-��%���$&."�%0#���*/%���
����%����� ��� �������:%#�!�����*!$ .�#��

B�B�9 =�#�*#!���%����!�#�!.��%��.�

B�B�9�1 =
�
���A�

=�#�*#!���+�!��:%#�!�)� /!#!�.�*#��*)�#/��$%.)��.#�%-�!.�#)��.�
#�%-�!.�#8��0�%���)��#*�,���#��0%*����(�#/���������������"��
#�$��$��#� &�� '
� 
��#��� %��8!�� ����  �!-��� 0!�� #/�
��#������%  .�*%#�!��

B�B�9�� ����A�
����



�/��*!�#�!.� %��.�$��#�&��'
�
��#���%��8!������  �!-��
0!�� ��.�%����� ��-�*�� ���-�*�� %��� *!$ %#�&.��(�#/� �����
��������3�� $��#�
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�	�����!
�������	�������	��	����

6�� �	���
�����	

�/���*/% #��� ��� ��#������ 0!�� �"�#�$�����������%��� ���
�#%..������#�!�#.�����#/���#� ���������#!��������#/���"��
#�$���*.������#/��.�$�#%#�!����$ !����!��#/���������&"
#/���"�#�$�/%��(%�����/����*!��� %�#�!0� #/���*/% #��
�5 .%�����3�� $��#����#%..%#�!��

6�� 
���B	
�����
���

@���1 	����%.

�/���"�#�$�����������&%����!��#/����3����$��#��!0��%�
#�!�%.��������!#�*#�!�����!*�%#�!��+����,��#%��%������1)
*�����#����#�!��%���#/����#/!��#"��%-����4������*#�!��+��4,�

@���� �  .�*%#�!�

�/�� 0!..!(���� �#� �� $��#� &�� #%6��� #!� ������� %�
���������"�#�$;

< =�#��$���� #/���������*!�*��#�%#�!�� ��3������ 0!�� #/�
/%:%����A�0���#!��%&.��@���0!���.%�����/%:%����

< �!���"�#�$��#/%#� �!#�*#��.%�����!���.%�����/%:%���)
%�����*!� !�%#��%�$�*/%���$�!0�%�#!$%#�*�%*#�%#�!�)
%�$���$�$��������*!�*��#�%#�!��!0�F��DO�*%��&�������

< =�#��$����#/��$���$�$�%���$%5�$�$�%$&���#�#�$�
 ��%#����0!��#/��/%:%���

< =�#��$����#/��-!.�$��!0�#/��/%:%���

< =�#��$����#/����#����#"�!0�#/��/%:%���

< =�#��$���� �0�%�"�%���#�!�%.�%���#�(�..�&����3������ #!
!00��#�.�%6%���!0�%���#�0�!$�#/��/%:%���

@�����1 ��
�'
��
��	
���A
P'�A
=

�%.*�.%#��#/��3�%�#�#"�!0����������3������#!� �!-����#/�
 �! ����������*!�*��#�%#�!��%#�#/��$���$�$��5 �*#���/%:�
%���#�$ ��%#����

	���� A�0���#!��%&.���@�1)�@��)�@�B�%���@�@���/����0!�$%�
#�!�������-���0!����#�$%#���� �� !����!�."���/�������

������������������.!(��%.*�.%#�!����!��%$�*%.�
*�.%#���#/�����0!�$%#�!��0!��#/������������A�0���#!
#/��������
������������������.!(��%.*�.%#�!�
��!��%$�'���7���%��%.�+�8��9���������11�,�0!�
0��#/�����0!�$%#�!��

@������ =
�
A���
�?����������
���
�A
�A
P'�A
=

< �".��������:�)�3�%�#�#"�%���0�..���3����$��#���A�0���#!
�%&.���@���%���@�B�

< �".������0�%$���)�$!��#����&�%*6�#�)��#*�

< =�#�*#�!��%���*!�#�!.��3�� $��#���3������

< �#/����"�#�$���3����$��#�)���*/�%�������-����  .")
 ���������(�#*/��)��#*�

@�����B 
����
���NN

�


!*%#���!::.���&%����!��#/��0!..!(���;

< ���.����/���/#�+1F�0#��Q@�GE�$R�$%5�$�$)
10#��Q��B��$R�$���$�$,�

< �!::.��%��%�*!-��%���

< � �*�%.�/%:%���%��%�.%"!�#�*!������%#�!���

@�����@ 
����
���
��=
A�


!*%#��*".�������&%����!��#/��0!..!(���;

< ��$&���!0�*".���������3������

< �#!�%��� #�$ ��%#���8��-��!�$��#%.� *!�������
%#�!��)���*/�%��(�%#/��)�%��%�*.%���0�*%#�!��%��
*!��!��-����-��!�$��#�

< �**����&�.�#"�

< �.!!��.!%�����

@�����D 
����
������	


!*%#�� � ����&%����!��#/��0!..!(���;

< �!::.��.!*%#�!��

< �#��*#��%.�$�$&����0!��&�%*����#/�� � ��

@�����F ���
���N
���=�
���'�

=�#��$���� � ����:��%���.%"!�#�0!��#/��0!..!(����0%*#!��;

< �=�%(� � ������!$�#��*�

< �=�$����!���!0�%..� � ����*#�!���

< �
!*%#��%..�0�##�����

< ��!#��%..��.�-%#�!��*/%�����

�/��  ��*������ ��0!�$%#�!�� (�..� &�� ��#����� ��#!� #/�
*!$ �#��� �!��%$�



,��4���5���5���� 3	$�	#(	�
���,

���������	
�
��
������
��������
���
�������
���
������

@�����E '���	���
������������
��A�����
�
��=��	������A�

�!�0����#/��#!#%.�3�%�#�#"�!0����������3������%#�%�� �*�0�*
#�$ ��%#����%���*!�*��#�%#�!�)�$�.#� ."�#/��/%:%���%��%
-!.�$�� &"� #/�� $�.#� .���� 0�!$� �%&.��� @�B� %��� @�@
#/%#�*!���� !���#!�#/���������#�$ ��%#����%���*!�*���
#�%#�!����������

	���� ��������1�%���#/��'����
�-��!�$��#%.���!#�*�
#�!������*"�����������������
�������������	����
���
� �  �!-���� � �*�0�*� �����.����� 0!�� �����
���������/��$���$�$�����*!�*��#�%#�!��0!��#!�
#%.�0.!!�����%  .�*%#�!������F��DO�(8-)���.����%
/��/���*!�*��#�%#�!�������3������0!��#/��� �*�0�*
/%:%���&����� �!#�*#���

�/��%���#���3������$��#�&��&%����!��#/��.!(��#
�5 �*#���%$&���#�#�$ ��%#�������#/�� �!#�*#��
� %*����%���$��#�&�� #%6��� #/%#� #/��*%.*�.%#��
*!�*��#�%#�!�� 0!�� �!�$%.."� !**� ����� %*���%#
#/��/��/��#��5 �*#���%$&���#�#�$ ��%#�������#/�
� %*���!����!#��5*����#/��-%.���!0�1��DO� ��
��������1�

������������1)���������#�!����������"�#�$��(�#/����
*!�*��#�%#�!���&�.!(�#/�����

�+9O�(8-,�%��� ��$�##��
0!������ ���!**� ����%��%����������*%��&�����������&��
#(����9O�%���1��DO�0!��%�0�-��$���#���5 !�����������#/�
�����$!��.�

�%&.��@�1���#$!� /���*��!���*#�!���%*#!��

������������	�����
����	�

�������
���������
�����������
����������

����
�
������	� �����
���� !
��
�� ��
�

����
�
�������� �����
���� !��
�� ��
�

���	
�
�������� �����
���� !	�
�� ��
�

����
�
��� �����
���� !��
�� ��
�

���	
�������� ����	
	��� !��
�� ��
�

����
�������� �����
���� !��
	� 	�
�

����
�������	 �����
���� !��
	� ��
�

����
�������� �����
���� !��
�� ��
�

����
�������� �����
���� !��
�� ��
�

����
�������� �����
���� !	�
�� ��
�

��	�
�������� �����
���� !	�
�� ��
�

��	�
�
������� �����
���� !��
�� ��
�

����
�
������� �����
���� !��
�� ��
�

����
	
�������� �����
���� !��
� ��
�

@�����G ������
=�

?/���$�.#� .��*".�������%���������)�#/�"�$%"�&��*!���*#��
#!�#/���%$����#�!0����#��&�#�!�� � ����#/�!��/�%�$%��0!.��
�/��������*���%�"����#/����*��*�$�#%�*���

1� ��*!���*#��������-����  ."�!0�������������3������

�� �/��3�%�#�#"�!0�%���#���3������������%#���#/%��#/��$%5��
$�$�0�..�!0�%�����.��*".������

B� ������.��*".�������!����!#�*!�#%�����!��/���#�!����#!
���*/%����#/����3������%���#�#/�!��/�#/�� � ����#(!�6�

���%**!��%�*��(�#/��#%��%������#�&"���������1;

< �..�*".�������%���!0�#/���%$����:��%���3�%�#�#"�

< 
%*/� *".������$��#� /%-�� %��
.�*/�*6� !�� �(����
*/�*6�#!� ��-��#�&%*6�0.!(�!0�%���#� #/�!��/�#/�
���*/%����/!������*%���#/���"�#�$�������*/%����
(/�.��%�*".�����������$!-���0!��$%��#��%�*��

�#%��%���*/�*6�-%.-����'���&�����#%..���%���$!��.�����
#/��*%.*�.%#�!���!0#(%���(/���-���%..�!0�#/��0!..!(����*!��
��#�!����5��#;

< ��.#� .��*".�������%�����3�����)�%��

< ��*!���*#��������-����  ."������3�����)�%��

< ��.#� .�� *".������ %*#�%#�!�� 0�!$� %� $%�#��
�������*".������

@���B =���������#���%

�/��*!$ .�5�#"�!0�#(!� /%���0.!(�0!�$�.%���!����!#�%..!(
0!��%�"���$ .��$�#/!��!0�$%��%.��������*%.*�.%#�!����!�
#/�����%�!�)� #/��0.!(�*%.*�.%#�!���%����������*��#���%����
�*��&������#/���$%��%.�/%-��&���� �!��%$$�����#!�%�*!$�
 �#����!0#(%��� �!��%$�

CAUTION!

@�%%�
 ���
����� 
 -���::
 -��+
�����������
��#!����
 
� �(�
 ��"�+���
 � 
 �&�
 ���$
�����������
#��&�%
 ��
 '�
 � �%
+��&
 @�%%�
-���::
 �A��!#���)
 	�
 ��&��
 �����������
#��&�%
� 
����!��%
'$
@�%%�)

�/���"�#�$����������$��#�&�*!$��#/!�!��/."�0%$�.�%��(�#/
#/��'���7���%��%.�0!��������
������������������.!(��%.�
*�.%#�!����!��%$�+�8��9���������1��,�#!���#��$����#/�
 �! ��� �!*�������0!��%  ."����#/���� �#� %�%$�#����#!�#/�
������*!$ �#��� �!��%$���/����%���%���$&���!0� .�$�#%�
#�!���#!�#/������ �#� %�%$�#����(/�*/�$��#�&��!&���-����0
%**��%#������.#��%���#!�&��!&#%�������!�#�!0�#/����.�$�#%�
#�!���%��� ��� #/�� �!��%$���!(�-��)� #/����%���*��#%��� ���
�#��*#�!���#/%#�$��#�&��%���������&"�#/���"�#�$���������
&�0!���%  ."����#/���� �#��%#%���/��0!..!(���� %�%��% /�
���*��&��#/�������#�%.�������� %�%$�#����%����������.�$��
#%#�!���(/�*/�$��#�&��*!���������
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leuF renruBpuC
)v/v%(

ngiseD
,noitartnecnoC

ytefaS%03
rotcaF 2 )v/v%(

leuF renruBpuC
)v/v%(

ngiseD
,noitartnecnoC

ytefaS%03
rotcaF 2 )v/v%(

enotecA 9.6 0.9 enexeH-1 8.5 6.7

elirtinotecA 3.4 0.7 *diulFciluardyH 5.6 5.8

lohoclAlymA-t 3.7 5.9 *liOciluardyH 9.5 7.7

saGVA 5.6 5.8 negordyH 2.31 2.71

enezneB 5.5 2.7 lohoclAlytubosI 6.7 9.9

enatuB-n 6.6 6.8 lonaporposI 5.7 8.9

lonatuB-n 6.7 9.9 4PJ 9.6 0.9

*lonahteyxotuB-2 4.7 6.9 5PJ 9.6 0.9

*etatecAlyhteyxotuB-2 9.6 0.9 enesoreK 4.7 6.9

etatecAlytuB-n 0.7 1.9 enahteM 5.5 2.7

ediflusiDnobraC 8.11 4.51 lonahteM 4.01 5.31

enahteorolhC 3.6 2.8 lonahteyxohteM-2 4.9 2.21

enatpeHedarGlaicremmoC 7.6 7.8 enoteKlyhtElyhteM 4.7 6.9

*liOedurC 5.6 5.8 enoteKlytubosIlyhteM 0.7 1.9

enaxeholcyC 2.7 4.9 stiripSlareniM 6.6 6.8

enimalyxeholcyC 3.8 7.8 enilohproM 9.7 3.01

enonatnepolcyC 4.7 6.9 enahtemortiN 9.9 9.21

enahteorolhciD-2,1 8.5 6.7 enatneP-n 8.6 8.8

leseiD 7.6 7.8 enaporP 7.6 7.8

*enimalonahtelyhteiD-N,N 8.7 1.01 lonaporP-1 7.7 0.01

rehtElyhteiD 5.7 8.9 enelyporP 2.6 1.8

enahtE 7.6 7.8 locylGenelyporP 6.8 2.11

lonahtE 3.8 8.01 enidilorryP 3.7 5.9

etatecAlyhtE 8.6 9.8 narufordyharteT 4.7 6.9

*enezneBlyhtE 3.6 2.8 enehpoihtordyharteT 6.6 6.8

enelyhtE 4.8 9.01 eneuloT 6.5 3.7

locylGenelyhtE 6.7 9.9 etanaycosiiD-4,2-enelyloT 0.4 0.7

daelon-enilosaG 9.6 0.9 liOremrofsnarT 3.7 5.9

enatpeH-n 7.6 7.8 **liOenibruT 2.7 4.9

enaxeH-n 9.6 0.9 enelyX 0.6 8.7

S�	����%.������.����!�."M��=����3������#!���#��$���� �! ���*!�*��#�%#�!�

SS���5%*!�AT��B�

	���� �� ���������!��*���%#%)�	��%#�
%6����/�$�*%.��!� !�%#�!��
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����/��$%��0%*#����I��.��#����� �*�0����#/��#�$ ��%#�����%����0!��! ��%#�!��

���!8"�Q%���#�(���/#���3����$��#��+.&�80#��,R�U� !�����!0�%���#���3������ ���*�&�*�0!!#�!0� �!#�*#���-!.�$��#!� �!��*�
����*%#���*!�*��#�%#�!��%#�#�$ ��%#����� �*�0����

?�U�+J8�,�H�Q*8+1���*,R

�����Q#�$ ��%#����+C�,R�U�#/���������#�$ ��%#�������#/��/%:%���%��%

�� � �� Q� �*�0�*� -!.�$�� +0#��8.&�,R� U� � �*�0�*� -!.�$�� !0� �� ��/�%#��� ������� -% !�� *%�� &�� %  �!5�$%#��� &"� #/�
0!�$�.%;

���U�1�GGD�T�����@F���

(/������U�#�$ ��%#����+C�,

���
�Q*!�*��#�%#�!��+O,R�U�-!.�$�#��*�*!�*��#�%#�!��!0�����������%���%#�#/��#�$ ��%#��������*%#���

Tempa

t
(°F)c

Temp
 t (°F)c

Specific Vapor
Volume (ft.3/lb.)d

Weight Requirements of Hazard Volume, W/V (lb./ft.3)b

Design Concentrations (% by Volume)e

6 6.25 7 8 9 10 11 12 13 14 15

30 2.0210 0.0316 0.0330 0.0372 0.0430 0.0489 0.0550 0.0612 0.0675 0.0739 0.0805 0.0873

40 2.0678 0.0309 0.0322 0.0364 0.0421 0.0478 0.0537 0.0598 0.0659 0.0723 0.0787 0.0853

50 2.1146 0.0302 0.0315 0.0356 0.0411 0.0468 0.0525 0.0584 0.0645 0.0707 0.0770 0.0835

60 2.1612 0.0295 0.0308 0.0348 0.0402 0.0458 0.0514 0.0572 0.0631 0.0691 0.0753 0.0817

70 2.2075 0.0289 0.0302 0.0341 0.0394 0.0448 0.0503 0.0560 0.0618 0.0677 0.0737 0.0799

80 2.2538 0.0283 0.0296 0.0334 0.0386 0.0439 0.0493 0.0548 0.0605 0.0663 0.0722 0.0783

90 2.2994 0.0278 0.0290 0.0327 0.0378 0.0430 0.0483 0.0538 0.0593 0.0650 0.0708 0.0767

100 2.3452 0.0272 0.0284 0.0321 0.0371 0.0422 0.0474 0.0527 0.0581 0.0637 0.0694 0.0752

110 2.3912 0.0267 0.0279 0.0315 0.0364 0.0414 0.0465 0.0517 0.0570 0.0625 0.0681 0.0738

120 2.4366 0.0262 0.0274 0.0309 0.0357 0.0406 0.0456 0.0507 0.0560 0.0613 0.0668 0.0724

130 2.4820 0.0257 0.0269 0.0303 0.0350 0.0398 0.0448 0.0498 0.0549 0.0602 0.0656 0.0711

140 2.5272 0.0253 0.0264 0.0298 0.0344 0.0391 0.0440 0.0489 0.0540 0.0591 0.0644 0.0698

150 2.5727 0.0248 0.0259 0.0293 0.0338 0.0384 0.0432 0.0480 0.0530 0.0581 0.0633 0.0686

160 2.6171 0.0244 0.0255 0.0288 0.0332 0.0378 0.0425 0.0472 0.0521 0.0571 0.0622 0.0674

170 2.6624 0.0240 0.0250 0.0283 0.0327 0.0371 0.0417 0.0464 0.0512 0.0561 0.0611 0.0663

180 2.7071 0.0236 0.0246 0.0278 0.0321 0.0365 0.0410 0.0457 0.0504 0.0552 0.0601 0.0652

190 2.7518 0.0232 0.0242 0.0274 0.0316 0.0359 0.0404 0.0449 0.0496 0.0543 0.0592 0.0641

200 2.7954 0.0228 0.0238 0.0269 0.0311 0.0354 0.0397 0.0442 0.0488 0.0535 0.0582 0.0631
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Tempa

t
(°C)C

Specific
Vapor

Volume
s

(m3/kg)d

Weight Requirements of Hazard Volume,   W/V (kg/m3)b

Design Concentration (% per Volume)  e

6 6.25 7 8 9 10 11 12 13 14 15

0 0.1268 0.5034 0.5258 0.5936 0.6858 0.7800 0.8763 0.9748 1.0755 1.1785 1.2839 1.3918

5 0.1294 0.4932 0.5152 0.5816 0.6719 0.7642 0.8586 0.9550 1.0537 1.1546 1.2579 1.3636

10 0.1320 0.4834 0.5051 0.5700 0.6585 0.7490 0.8414 0.9360 1.0327 1.1316 1.2328 1.3364

15 0.1347 0.4740 0.4949 0.5589 0.6457 0.7344 0.8251 0.9178 1.0126 1.1096 1.2089 1.3105

20 0.1373 0.4650 0.4856 0.5483 0.6335 0.7205 0.8094 0.9004 0.9934 1.0886 1.1859 1.2856

25 0.1399 0.4564 0.4765 0.5382 0.6217 0.7071 0.7944 0.8837 0.9750 1.0684 1.1640 1.2618

30 0.1425 0.4481 0.4678 0.5284 0.6104 0.6943 0.7800 0.8676 0.9573 1.0490 1.1428 1.2388

35 0.1450 0.4401 0.4598 0.5190 0.5996 0.6819 0.7661 0.8522 0.9402 1.0303 1.1224 1.2168

40 0.1476 0.4324 0.4517 0.5099 0.5891 0.6701 0.7528 0.8374 0.9230 1.0124 1.1029 1.1956

45 0.1502 0.4250 0.4439 0.5012 0.5790 0.6586 0.7399 0.8230 0.9000 0.9950 1.0840 1.1751

50 0.1527 0.4180 0.4366 0.4929 0.5694 0.6476 0.7276 0.8093 0.8929 0.9784 1.0660 1.1555

55 0.1553 0.4111 0.4293 0.4847 0.5600 0.6369 0.7156 0.7960 0.8782 0.9623 1.0484 1.1365

60 0.1578 0.4045 0.4225 0.4770 0.5510 0.6267 0.7041 0.7821 0.8410 0.9469 1.0316 1.1183

65 0.1604 0.3980 0.4156 0.4694 0.5412 0.6167 0.6929 0.7707 0.8504 0.9318 1.0152 1.1005

70 0.1629 0.3919 0.4092 0.4621 0.5338 0.6072 0.6821 0.7588 0.8371 0.9173 0.9994 1.0834

75 0.1654 0.3859 0.4031 0.4550 0.5257 0.5979 0.6717 0.7471 0.8243 0.9033 0.9841 1.0668

80 0.1679 0.3801 0.3971 0.4482 0.5178 0.5890 0.6617 0.7360 0.8120 0.8898 0.9694 1.0509

85 0.1704 0.3745 0.3912 0.4416 0.5102 0.5803 0.6519 0.7251 0.800 0.8767 0.9551 1.0354

90 0.1730 0.3690 0.3854 0.4351 0.5027 0.5717 0.6423 0.7145 0.7883 0.8638 0.9411 1.0202

����/��$%��0%*#����I��.��#����� �*�0����#/��#�$ ��%#�����%����0!��! ��%#�!��

���!8"�Q%���#�(���/#���3����$��#��+6�8$�,R�U�6�.!��%$��!0�%���#� ���*�&�*�$�#���!0� �!#�*#���-!.�$��#!� �!��*�
����*%#���*!�*��#�%#�!��%#�#�$ ��%#����� �*�0����

?�U�+J8�,�H�Q*8+1���*,R

�����Q#�$ ��%#����+C�,R�U�#/���������#�$ ��%#�������#/��/%:%���%��%

�����Q� �*�0�*�-!.�$��+$�86�,R�U�� �*�0�*�-!.�$��!0��� ��/�%#����������-% !��*%��&��%  �!5�$%#���&"�#/��0!�$�.%;

���U���1�F9�T������D��

(/������U�#�$ ��%#����+C�,

	��
�Q*!�*��#�%#�!��+O,R�U�-!.�$�#��*�*!�*��#�%#�!��!0�����������%���%#�#/��#�$ ��%#��������*%#���
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�!�%������%**��%*"�!0� #/�� 0.!(�*%.*�.%#�!��)� #/����%��
-%��!���%���#�0.!(�.�$�#����/��$%5�$�$�O�%���#���� � �
0!��%..��"�#�$�����G�O���/�������%�.�$�#�!��#/��%..!(%&.�
 ��*��#�!0�%���#� ��!��#!�#/��0���#�#����?/���#/����*!����
#�!���%����!#�$�#)�#/��*!$ �#������ .%"��%�(%��������#���
#/���� �#!�#/���"�#�$����������#!�*!���*#�#/�� � ����-!.�
�$��#!�#/��0���#�&�%�*/�� .�#���!���5%$ .�)�(/�����%����
�������@�1)����!�����#!�%*/��-��F�O�%���#���� � �)�%�$����
$�$�!0�G�BO�%���#������3������ ��!��#!�#/��0���#�#����?/��
#/���*!���#�!������!#�$�#)�#/��*!$ �#������ .%"��%�(%���
������#� ���#/���� �#!�#/���"�#�$����������#!�*!���*#�#/�
 � ����-!.�$��#!�#/��0���#�&�%�*/�� .�#�#!�$��#�#/���������
��3����$��#�+�����������@��,�

Limits: % of agent in pipe and % of agent

before first tee. (As computed by "FLOW",

do not use for manual computation.)
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@���B�� �

��
�?���
���

�.!(�� .�#��%#�#���2��*#�!���%��������#�-��#!���%-�#"��
-��
#/!��/�#��&�.��#�0.!(��5��#�)�#/�������%�#�����*"�0!��#/��-%�
 !�� /%���#!�$���%#��#!�#/���  ��� !�#�!��!0�#/�� � ��.�%-�
����%�$!���������$����$�%#�#/��&!##!$�!0�#/�� � ����!�
#/�����%�!�)�#/��.�$�#%#�!�������������@���$��#�&��!&���-���

@���B���1 A�3����$��#��0!�������.!(�� .�#�

1� ��..�/�%��#����$��#�/%-��&!#/�!�#.�#�����#/��/!��:!�#%.
 .%�����/����.�#�#!�%�&�..�/�%��#���$%"�%  �!%*/����%
/!��:!�#%.)�-��#�*%.."�� �!��-��#�*%.."��!(������*#�!��

�� �����#����$��#�/%-��#/����.�#�%���&!#/�!�#.�#��%..����#/�
/!��:!�#%.� .%���

B� 
.&!(����#/���&�0!���%� #��)�!��%0#��)�(/�*/�� .�#� #!�%
�� %�%#��/%:%���$��#�&��.!*%#���%�$���$�$����#%�*�
!0�1D� � ����%$�#����+�!$��%.,�&�0!���#/��#���

@� ����� .�#���!����#!��� %�%#��/%:%����0�!$�%�*!$$!�
��  ."�.����$��#�&��� %*���%�$���$�$�!0�1D� � �����
%$�#����+�!$��%.,�% %�#�

D� �� ������*����$��#�&��#/��*!�*��#��*�����*���#" ��

F� ����$�$�0.!(�!�#�!0�%������#���&�%�*/����1�O�!0�#!#%.
0.!(�%#�#/��#���

E� �!��0.!(�� .�#��.����#/%��B�O)�#/��� .�#��/%..�&���!��
#/�!��/�%������#���(�#/�#/���$%..���0.!(��!����#/�!��/
#/�������#���$�$&�����/��$���$�$�0.!(�#/�!��/�#/�
�����#���$�$&������1�O���/��$%5�$�$�0.!(�#/�!��/
#/��#������9�O�

G� �!��0.!(�� .�#���3�%.�#!�!�����%#���#/%��B�O)�#/��� .�#
�/%..�&���!���#/�!��/�%�&�..�/�%��#�����/��$%5�$�$
0.!(�� .�#�#/�!��/�%�&�..�/�%��#������E�O�

�%&.��@�D��1D��� ��=�%$�#���

Pipe Size

15 Pipe Diameters

feet feet and
inches

meters

1/2" 0.63 7½ 0.192

3/4" 0.94 11¼ 0.287

1" 1.25 1'3" 0.381

1¼" 1.56 1'6¾" 0.475

1½" 1.88 1'10½" 0.573

2" 2.50 2'6" 0.762

2½" 3.13 3'1½" 0.954

3" 3.75 3'9" 1.143

4" 5.00 5' 1.524



,�63	$�	#(	�
���, 4���5���5����

���������	
�
��
������
��������
���
�������
���
������

BULL TEE
MINIMUM
UNBALANCE

OUT - 50%

IN - 100%

OUT - 50%

BULL TEE FLOW
SPLIT LIMITS

BULL TEE FLOW
SPLIT LIMITS

IN - 100%

OUT - 70% OUT - 30%

BULL TEE
MAXIMUM
UNBALANCE

OUT - 30%

IN - 100% OUT - 70%

SIDE TEE FLOW
SPLIT LIMITS

SIDE TEE
MINIMUM
UNBALANCE

SIDE TEE FLOW
SPLIT LIMITS

IN - 100% OUT - 90%

OUT - 10%

SIDE TEE
MAXIMUM
UNBALANCE

OUT

IN OUT

SIDE TEE

OUT

IN

OUT

BULL TEE

�������@�����**� #%&.�������.!(�� .�#��0!��������



,�74���5���5���� 3	$�	#(	�
���,

���������	
�
��
������
��������
���
�������
���
������

@���B�B ='A���������=�����A	


������������1)�#/��.�3����%���#����*/%�����/%..�&��*!$ .�#��
���%��!$��%.�1����*!����!��.�����=��*/%����#�$����/!�#���#/%�
1����*!����%��������%&.��#!�$���$�:�� �!��*#�!��!0�&��%6�
�!(�� �!��*#���=��*/%���� #�$���%���/!�#� %�� ��5� ��*!���
�/!�.��&��*!���������(/���*��*�$�#%�*��� ��$�#�

@���B�@ ��NN

��


��������=��
��
�
��

�/����%���#(!�&%��*��������!::.��*!�0����%#�!��;

1� �/��BF�C��!::.�)�(/�*/� �!-�����%�0�..�BF�C����*/%���
 %##���� ��������� 0!��  .%*�$��#� ��� #/�� *��#��� !0
#/��/%:%���

�� �/��1G�C��!::.�)�(/�*/� �!-�����%�1G�C����*/%���� %#�
#�������������0!�� .%*�$��#�%�2%*��#�#!�%������(%..�!0
#/��/%:%���

'���
�����������!0#(%���%��%�#!!.�#!���#��$����#/����.�*�
#�!��!0�#/����3������!��0�*��%��%�%����!::.��

�%5�$�$�!��0�*��%��%�#!� � ��%��%��%#�!;

< �/���%#�!�&�#(����#/���!::.��!��0�*��%��%�0!��%�BF�����
������!::.��%#�#/����-����!���%���#/�� � ��*�!�����*�
#�!�%.�%��%�0!��#/�� � �����$��#� ��*������#/%#��!::.�
�����E�)�!��E�O)

< �/���%#�!�&�#(����#/���!::.��!��0�*��%��%�0!��%�1G�����
������!::.��%#�#/����-����!���%���#/�� � ��*�!�����*�
#�!�%.�%��%�0!��#/�� � �����$��#� ��*������#/%#��!::.�
�����FF)�!��FFO�

����$�$�!��0�*��%��%�#!� � ��%��%��%#�!;

< �/���%#�!�&�#(����#/���!::.��!��0�*��%��%�0!��%�BF�����
������!::.��%#�#/����-����!���%���#/�� � ��*�!�����*�
#�!�%.�%��%�0!��#/�� � �����$��#� ��*������#/%#��!::.�
������E)�!���EO�

< �/���%#�!�&�#(����#/���!::.��!��0�*��%��%�0!��%�1G�����
������!::.��%#�#/����-����!���%���#/�� � ��*�!�����*�
#�!�%.�%��%�0!��#/�� � �����$��#� ��*������#/%#��!::.�
������E)�!���EO�

�!::.���%���%-%�.%&.������!$��%.� � ����:���!0�18�K)�B8@V)�1K)
1WK)�1LK�%����K�

@���B�D ��NN

��
��
�
��

�/����%���*��#%���*!-��%���%���/���/#� .�$�#%#�!���(/�*/
$��#�&��!&���-���(�#/��%*/��!::.��*!�0����%#�!��#!�������
 �! ���%���#����#��&�#�!��

44’
(13.3 m)

40’
(12 m)

180° Nozzle 360° Nozzle

d = 29.7´
(9.06 m)d = 48.3´

(14.73 m)

44’
(13.3 m)

40’
(12 m)

�������@�B���!::.���.%*�$��#�%����!-��%��

< �������������!::.���$��#�&��$!��#��� �� ����*��
.%��#!�#/��*��.����!����&0.!!�����0%*��%���!����#���(�#/
#/��!��0�*����%��%#�����"$$�#��*%.."�!�#(%���0�!$�#/�
 � ����#(!�6�

< ������(
�����������!::.���$��#�&�����#%..����!�#/%#
#/��!��0�*���%���.!*%#���F�T8������*/���+��1D�T8�����D�$,
&�.!(�#/��*��.����

< ��/�#�#
?��(&���/��$%5�$�$� �!#�*#���/���/#�0!�
%�����.���!(�!0��!::.������1F�0��#�+@�GE�$,���/��1F�0#�
+@�GE�$,�*!-��%���/���/#���*.�����#/��F�T8������*/��
+��1D�T8�����D�$,�&�.!(�#/��*��.����

�!::.���$%"�&��#������#!�%**!$$!�%#����*.!������(�#/
*��.����/���/#�����%#���#/%��1F�0#��+@�GE�$,�

< ����#�#
 ������(
 ?��(&���/�� $���$�$� *��.���
/���/#� 0!�� '
� 
��#��8����  �!-��� �"�#�$�� ��
1�0#��+��B�$,�

�"�#�$�� ��������� 0!�� ��*.!������ F� #!� 1�� ��*/��
+��1D�$�#!���B�$,�%���%**� #%&.�)�&�#��!#�'
�
��#��
!������  �!-���

< �7:C
	�**�� �1G�C��!::.���$��#�&��.!*%#���1��T8���
��*/���+��B�T8�����D�$,�0�!$�%�(%..)�(�#/� #/��!��0�*��
����*#���%(%"� 0�!$�#/��(%..���/���!::.���/%..�&�� .!�
*%#���%��*.!���#!�#/��*��#���!0�#/��(%..�%�� !���&.�)�&�#
%#�.�%�#�18B�!0�#/��(%"�%.!���#/��(%..�

1G�C��!::.���/%-��%�$%5�$�$�*!-��%���%��%���0����
%��%�"���*#%��.��#/%#�*%��&�����*��&������%���$�*��*.�
!0����#%�*��@G�B�0#��+1@�EB�$)���%�!�%.�!0�%���*#%��.�
��7�5�@@7,��A�0���#!��������@�B�0!��0��#/�����0!�$%#�!��

1G�C��!::.���$%"�&����������%�&%*6�#!�&%*6�*!�0����
�%#�!����/���!::.����/!�.��&�� .%*��1�#!���0#��+��B�$�#!
��F�$,�% %�#�

< 28:C
	�**�� �BF�C��!::.���$��#�&��.!*%#���%��*.!��
#!�#/��*��#���!0�#/����*.!�����%�� !���&.���BF�C��!::.��
/%-��%�$%5�$�$�*!-��%���%��%���0�����%��%�"���*#�
%��.��#/%#�*%��&�����*��&������%�*��*.��!0��%������9�E�0#�
+9��F�$)���%�!�%.�!0�%� ��*#%��.����7�5���7,��A�0��� #!
�������@�B�0!��0��#/�����0!�$%#�!��

< �����!��
	�**�� ��!::.���(/!������*/%���� %##����
(�..���#����*#�$��#�&�� .%*���%#�.�%�#�1��0#��+B�B�$,�% %�#
#!�%������%��3�%#��%���#����#��&�#�!��
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< D��� 
��%
�' �������� �����������*/%�����0�!$�#/�
�!::.����3������%�*��#%���.���#/�0�!$�#/���!::.��#!�%#�
!$�:����#!�%��%����0�#/���������*!$�����#!�*!�#%*#�(�#/
%����0%*��&�0!���#/��%���#����0�.."�%#!$�:��)�0�!�#���
*%��!**�������%� ����.#)� #/��*!�*��#�%#�!�� #/�!��/!�#
#/����*.!�����(�..�&�� .���� #/%�� ��3������ #!�%  �! ���
%#�."� �!#�*#� #/��� %*����/���0!��)��!::.���$��#�&�
.!*%#���(�#/�%#�.�%�#�0!���#!���5�0��#�!0�*.�%�%�*��0�!$
(%..��%��8!�������0�*%�#�!&�#��*#�!���+�5��/��/�������%*6�
����%���*!.�$��,���0�#/�����3����$��#�*%��!#�&��$�#)
%���#�!�%.�%���#�$%"�&�����*/%�����#!�*!$ ���%#��0!�
#/���%���#�K.!��K�

E ��%���%
��.���(�
������!������%#�!���/!�.��&�
��-���#!�����*�����!::.��� %*����(/���!&�#��*#�!��
#/%#�(!�.���$ ����#/�����0!�$����#��&�#�!��!0�������
#/�!��/!�#� #/��%��%�%��� �����#���!::.��*!-��%��
%��%�$��#�&������*���#!��D�0#��5��D�0#��0!����*.!����
/���/#����5�#!�#(�.-����*/���+E�D�$�5�E�D�$�0!��/���/#�
��1D�#!���B�$�#���,�


�$�#��!���!::.���!���#�!��;

< ����#�#
�.���(�
��**��
!��  �����/���!::.�� ����
�����$��#�&��%�$���$�$�!0�E@����	�0!��#/���!::.��#!
�00�*#�-�."���� �����#/��%���#�%���$�5�#/��%���#���#!
#/��%���!0�#/����*.!�����&����� �!#�*#���

< ��/�#�#
����.��
��#�
�#'��������/����00����*��&��
#(����.�3����%���-%.�#�$���%#�#(!�!0�#/���!::.����5*���
#/����G���*!����%..!(���

< ��/�#�#
������
��#�
�#'��������/����00����*��&��
#(�����!::.��.�3�������!�#�#�$���%#�#(!�!0�#/���!::.��
�5*����#/��������*!���%..!(���$%5�$�$�

�%5�$�$�
.�-%#�!��=�00����*�������� ��A���;

< �0��!::.���%���!�."�.!*%#���%&!-��#/��*!�#%�����!�#.�#)
#/��� #/��$%5�$�$��.�-%#�!����00����*��&�#(���� #/�
*!�#%�����!�#.�#�%���#/��0��#/��#�/!��:!�#%.� � ������!�
���*/%�����!::.��+(/�*/�-������0��#/��#,��/%..��!#��5�
*����B��0#��+9�$,�

< �0��!::.���%���!�."�.!*%#���&�.!(�#/��*!�#%�����!�#.�#)
#/��� #/��$%5�$�$��.�-%#�!����00����*��&�#(���� #/�
*!�#%�����!�#.�#�%���#/��0��#/��#�/!��:!�#%.� � ������!�
���*/%�����!::.��+(/�*/�-������0��#/��#,��/%..��!#��5�
*����B��0#��+9�$,�

< �0��!::.���%���.!*%#���&!#/�%&!-��%���&�.!(�#/��*!��
#%�����!�#.�#)�#/���#/��$%5�$�$��.�-%#�!����00����*�
&�#(����#/��0��#/��#�/!��:!�#%.� � �������!�����*/%���
�!::.��� +(/�*/�-��� ��� 0��#/��#,� �/%..� �!#� �5*���
B��0#��+9�$,�

	���� �0�"!��/%-��%��"�#�$��������#/%#�-�!.%#���#/����.�$�
�#�)�#/���"!��$��#�*!���.#�#/��0%*#!�"�#!���#��$���
(/%#�*!�����!0�%*#�!���/!�.��&��#%6���+����������
@�@�0!��0��#/���*.%��0�*%#�!�,�

30’ Max 30’ Max

System With A
Single Row of Nozzles

System With A
Multiple Row of Nozzles

30’ Max

System With Ceiling
and Subfloor Nozzles

�������@�@���!::.��
�$�#%#�!��

	���� ��"� �"�#�$� ��������� 0!�� %� � %*�� .���� #/%�
1�� ���� +��B�$,� ��� /���/#� ��� �!#� %� '
� 
��#��� !�
����  �!-����������

@���B�F ���
���N��	

�/��0!..!(����#%&.��$%"�&�������%��%����#�$%#����������0!�
��:�������#��&�#�!�� � ����

�%&.��@�F���������� ����:��
�#�$%#�����%&.�

Nominal
Pipe Size

(in.)

Flow Rate (lb./sec.) Flow Rate (kg/sec.)

Minimun
Design

Max. Nom.
Design

Minimum
Design

Max. Nom.
Design

1/2 1.0 3.0 0.5 1.4

3/4 2.0 5.5 0.9 2.5

1 3.5 8.5 1.6 3.9

1¼ 6.0 12.5 2.7 5.7

1½ 9.0 20.0 4.1 9.0

2 14.0 30.0 6.4 13.6

2½ 20.0 55.0 9.0 25.0

3 30.0 90.0 13.6 40.9

4 55.0 125.0 25.0 56.8

5 90.0 200.0 40.9 90.9

6 120.0 300.0 54.5 136.4

�/���#%&.�������#������0!������%��%�������!�."���/�������

�����������.!(��%.*�.%#�!����!��%$�$��#�&�������0!�
#/��0��%.��������
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@���@ �#/����!���#�!��

@���@�1 ��
A����	8���A�	
��
��
A��'A

A��	


�������������
����������
�����������������  �����!�
�"�#�$��3�� $��#�.��#���/������������������#!�! ��%#��(�#/��
%�#�$ ��%#�����%����!0�B�C��#!�1B�C��+�C��#!�D@C�,���/�
������
������������������.!(��%.*�.%#�!����!��%$�%��
��$���%�#�$ ��%#����!0�E�C��+�1C�,���/���0!��)�#/��*!��
#%�����! ��%#����%����#!�%���#�$ ��%#����$��#�&�����#/�
�%����!0�F�C��#!�G�C��+1FC��#!��EC�,�0!��%�����.����&%.�
%�*����"�#�$� �!#�*#����#(!�!��$!����� %�%#��/%:%������0
#/��*!�#%�����! ��%#���8�#!�%���#�$ ��%#�������!�#�����#/��
�%���)�%������00�*���#�3�%�#�#"�!0�%���#�$%"�&�����*/%����
0�!$�!���!��$!������*/%�����!::.���

@���@�� ���A�	
��
��
A��'A


�������������
����������
�����������������  �����!�
�"�#�$��3�� $��#�������#%&.��0!���#!�%���0�!$�B�C��#!�1B�C�
+�C��#!�D@C�,�

@���@�B ����
����
A����	��A
��'A


�/���!�$%.��"�#�$�! ��%#���� ��������0!��������������

����������
�����������������  �����!���"�#�$��3�� �
$��#����BF�����	�%#�E�C��+�D�&%���%����%#��1C�,�

@���D ����������*#�%#�!��
�$�#%#�!��

�!���$!����!0� ��������%*#�%#�!��!0�#/��������������

����������
�����������������  �����!���"�#�$��*".�
�������%���%-%�.%&.��

	���� ?/���*".�������%���%..�*!���*#���#!�%�*!$$!�
$%��0!.�)� #/�"� �/%..� &�� %#� #/�� �%$�� ��:�� %��
0�..������#"�

@���D�1 ��
��=
A���
��
���'�

=�'���	
�A
��'A
��A���������
A

	���� �����������@�D�

�!��*".�������*.!���*!� .���+��%*/�!0�!���0.�5�/!��)�$%5�
B�����,������� ��������0�!$�!���$%�#����������*".�����)�%
$%5�$�$�!0�0�0#�����.%-��*".�������*.!���*!� .���*%��&�
%*#�%#���0�!$�#/%#�!���$%�#���*".�����)������� ��������! �
��%#���*!�#�!.�/�%���!��#/���.%-��*".���������/���.%-��*".�
������! ��%#�!��(�..�&��#/�!��/� �.!#�0.�5�&.��/!����

@���D�� ��
��=
A�������
��
���'�

=
'���	��A
��'A
��A���������
A

	���� �����������@�F�

�!��*".��������!#�*.!���*!� .��������� ��������0�!$�!��
$%�#��� ������� *".�����)� %� $%5�$�$� !0� 0!��� �.%-�
*".�������+$%5�$�$�0�-��*".����������%���!� ,�*%��&��%*#��
%#���&"�#/%#�!���$%�#���*".������������ ��������! ��%#��
*!�#�!.�/�%���!�� #/���.%-��*".���������/���.%-��*".�����
! ��%#�!��(�..�&��#/�!��/�%�D81FK���=��5����B�K�(%..�*!  ��
#�&���� %*#�%#!�� .���� /%-���� %�$%5�$�$� #!#%.� .���#/� !0
1���0#��+B��D�$,�

@���D�B ��
��=
A�������
��
���'�

=
'���	����A�	
���A
��'A


	���� �����������@�E�

�!��*".��������!#�*.!���*!� .�����������#�!���� �������
0�!$�!��� �.!#���#�!����*".�����)�0�!$�!���#!�0�0#�����.%-�
�������*".�������*%��&��%*#�%#���0�!$�#/��!��� �.!#���#�!�
����*".������������ ��������! ��%#���*!�#�!.�/�%���!��#/�
�.%-��*".�������

�.%-�� ! ��%#�!�� (�..� &�� #/�!��/� %� D81F���=�� 5� ���B�K
(%..� �#%��.���� �#��.� #�&���� %*#�%#!�� .���� /%-���� #/�
0!..!(����.�$�#%#�!��;

< �%5�$�$�#!#%.�.���#/�!0�#�&�������B���0#��+9E�D�$,�

< �%5�$�$�.���#/�!0�#�&����&�#(����*".������X1�%��
#/��.%�#�*".�������������0#��+FE�$,�

< �/���!$��%.�$���8$%5��.���#/�!0�#�&����&�#(���
#/����#�!���� �.!#�*".������%����������*".������X1
���� �#!�1���0#��+B��D�$,�

< �0���3�����)�#/����#�!���� �.!#�*".������*%��&��.!�
*%#���%#�%����#%�*�����%#���#/%��1���0#��+B��D�$,
0�!$��������*".������X1�����#/������#%�*�)�#�&���
.���#/�*%��&�� #%6��� 0�!$�#/�� .����&�#(���� #/�
�.%-��*".�������%���%����� #!� #/�� .����&�#(���
#/����#�!����*".������%����.%-��*".������X1)� �!�
-����� #/%#� #/��$%5�$�$� #!#%.� .���#/� !0� #�&���
�!����!#��5*����B���0#��+9E�D�$,�

< �/��#�&����%*#�%#�!��.����$��#�&�����������0!��%
$���$�$� (!�6����  �������� !0� 1G��� ���	
+1�@�&%���%���,�
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15654321

SLAVE
CYLINDER

(TYP.)

DISCHARGE
HOSE OR
VALVE
OUTLET
ADAPTER

PRESSURE TRIP
P/N 874290

TEE (TYP.)
P/N 6992-0505

ACTUATION
HOSE (TYP.)
P/N 264986 OR
264987

PIPING

90° ELBOW
P/N 6992-0503

PRESSURE
OPERATED
CONTROL HEAD
(TYP.) P/N 878737

MASTER
CYLINDER

MASTER
CONTROL

HEAD

PRESSURE
SWITCH

P/N 486536

�������@�D������������*#�%#�!��'��������������0�!$�1��%�#�����������".������#!��*#�%#�
�%��%5�$�$�!0�1D���������".��������.!����!� .��

MASTER
CYLINDER

SLAVE
CYLINDER

SLAVE
CYLINDER

MASTER
CONTROL

HEAD

100 FT. MAX.
LENGTH OF TUBING

5/16” O.D. x .032 WALL
COPPER TUBING

MASTER CYLINDER
ADAPTER KIT P/N
844895 ATTACHED TO
SLAVE ACTUATION PORT

TEE P/N 6992-0505

1 4

DISCHARGE HOSE
OR

VALVE OUTLET
ADAPTER

PIPING

PRESSURE TRIP (TYP)
P/N 874290
(IF REQUIRED)

PRESSURE SWITCH (TYP.)
P/N 486536

90° ELBOW
P/N 6992-0503

PRESSURE OPERATED
CONTROL HEAD (TYP)
P/N 878737

�������@�F������������*#�%#�!��'��������������0�!$�1��%�#�����������".������#!��*#�%#�
�%��%5�$�$�!0�@���������".������������.!����!� .��

MASTER
CYLINDER

SLAVE
CYLINDER

SLAVE
CYLINDER

SLAVE
CYLINDER

MASTER
CONTROL
HEAD

220 FT. MAX
LENGTH OF TUBING

100 FT. NOMINAL
LENGTH OF TUBING

320 FT. TOTAL
MAX. LENGTH OF TUBING

5/16” O.D. x
.032 WALL
STAINLESS
STEEL
TUBING

TEE P/N
6992-0505

21 15

DISCHARGE
HOSE OR

VALVE OUTLET
ADAPTER

PRESSURE OPERATED
CONTROL HEAD (TYP)
P/N 878737

90° ELBOW
P/N 6992-0503

PRESSURE SWITCH (TYP.)
P/N 486536

PRESSURE TRIP (TYP)
P/N 874290
(IF REQUIRED)PIPING

PILOT N

CYLINDER
P/N 877940

2

MALE
CONNECTOR
P/N 6992-0501

�������@�E������������*#�%#�!��'��������������0�!$�1���#�!������.!#��".������#!��*#�%#�
�%��%5�$�$�!0�1D���������".������������.!�����!� .��
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15654321

SLAVE
CYLINDER

(TYP.)

DISCHARGE
HOSE OR
VALVE

PRESSURE TRIP
P/N 874290

TEE (TYP.)
P/N 6992-0505

ACTUATION HOSE
(TYP.) P/N 264986
OR 264987

ACTUATION HOSE
(TYP.) P/N 264986
OR 264987

PIPING

90° ELBOW
P/N 6992-0503

PRESSURE
OPERATED
CONTROL HEAD
(TYP.) P/N 878737

320’

¼” SCH.
40 PIPE

SEE
ENLARGED
VIEW

MASTER
CYLINDER

MASTER
CONTROL
HEAD

PILOT N

CYLINDER
P/N 877940

2

PRESSURE
SWITCH
P/N 486536

MALE CONNECTOR
P/N 6992-0501

ACTUATION
HOSE

320 FT. MAX.
PIPE LENGTH

1/4” X 1/8” CONCENTRIC REDUCER (TYP.)

1/4” SCH. 40 PIPE

ACTUATION HOSE

MALE CONNECTOR
(BOTH ENDS)
P/N 6992-0501

�������@�G������������*#�%#�!��'��������������0�!$�1���#�!������.!#��".������#!��*#�%#�
�%��%5�$�$�!0�1D���������".��������.!����!� .��

@���D�@ ��
��=
A���
��
���'�

=�'���	
���A�	
���A
��'A


	���� �����������@�G�

�!��*".�������*.!���*!� .�����������#�!���� ��������0�!$
!���  �.!#� ��#�!���� *".������ )� 0�!$� !��� #!� 0�0#���� �.%-�
�������*".�������*%��&��%*#�%#���0�!$�#/%#�!��� �.!#���#�!�
����*".������������ ��������! ��%#���*!�#�!.�/�%���!��#/�
�.%-��*".�������

�.%-��! ��%#�!��(�..�&��#/�!��/�%�18@���*/��*/���.��@���#��.
 � ��%*#�%#!��.����/%-����#/��0!..!(����.�$�#%#�!��;

< �%5�$�$�.���#/�&�#(������#�!����*".������%���#/�
0���#��������*".������B���0#��+9E�D�$,�

< �%5�$�$�3�%�#�#"�!0�0.�5�&.��%*#�%#�!��/!�������0�0�
#����+!���%#�#/����#�!����*".������%���!���%#��%*/
�������*".�����,�

< �..��������*".�������$��#�&��.!*%#���%�2%*��#�#!
!���%�!#/���
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�(!�!��$!�����$!#�."�.!*%#��� �.!#���#�!����*".�������*%�
&�������#!�%*#�%#��#/����������"�#�$�����*��&�������%�%�
��% /��@���D�B�%���@���D�@)� �!-�����#/%#;

< 18@K�*/�*6�-%.-���+�8���F@9GD,��/%..�&�����#%..��
%#�#/����#����*#�!��!0��%*/� �.!#�.����#!�#/��$%���%*�
#�%#!��.����+�����������@�9,�

< �/��#!#%.�.���#/�!0�%*#�%#!��.���)�0�!$��%*/���#�!�
���� �.!#�*".������#!�#/���������*".��������/%..��!#
�5*����#/��.�$�#%#�!����#%&.��/���

N PILOT

CYLINDER
2

N PILOT

CYLINDER
2

¼” CHECK VALVE
P/N WI-264985-000

FM-200
CYLINDER

�������@�9����.#� .����.!#���#�!�����*#�%#�!���".������

@���D�F ��A�
A��'
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�%&.��@�E�.��#��*!����� �..�"�%���*%&.��.���#/�.�$�#%#�!���

�%&.��@�E���!�������..�"�%����%&.��
�$�#%#�!��

Control Head
Type

Part
Number

Pulley
Max. Cable

Length

P/N
803808

P/N
844648

ft.

Cable Operated 979469 15 30 100

Electric/Cable 895630 6 30 100

Electric/Cable 895627 6 30 100

Electric/Cable,
Explosion-Proof

897494 6 30 100

Electric/Cable,
Explosion-Proof

897560 6 30 100

@���D�E �A
��'A
��A���
����������

�/��$%5�$�$� .!%�� #!� &�� %##%*/��� #!�  �������� #�� 
+�8��GE@�9�,����1���.&��+@D�B�6�)�&%����!��%�$���$�$� ����
�����!0�ED����	�QD�1E�&%���%���R�%#�#/�� ��������#�� ,�

6�2 �F�����	�
�	���������	

@�B�1 	����%.

�..���������������3�� $��#�$��#�&�����#%..���#!�0%*�.��
#%#��  �! ��� ��� �*#�!�)� #��#���)�$%��%.� ! ��%#�!�)� ���
*/%������%���%�"�!#/��� ��3������$%��#��%�*��%��$%"
&����*���%�"��
3�� $��#�$��#��!#�&����&2�*#�#!���-���
(�%#/��� *!���#�!��� !��$�*/%��*%.)� */�$�*%.� !�� !#/��
�%$%��� #/%#� *!�.�� ������� #/�� �3�� $��#� ��! ��%#�-��

3�� $��#� $��#� &�� ���#%..��� ��� %**!��%�*�� (�#/
������#%��%������1)�*�����#����#�!��
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@�B���1 ��A
�=�

�/��%���!��%..� � ��%���0�##�����$��#�&��#% �����#/��%��
*!�0!�$����#!������� �*�0�*%#�!��G����1��4!��#�*!$ !���)
#% ��!��#/��%��.�&��*%�#�$��#�&��%  .����!�."�#!�#/��$%.�
#/��%���!0�#/��2!��#�

@�B���� ���


�� ����$��#�&��!0��!�*!$&��#�&.��$%#���%.�/%-���� /"��*%.
%���*/�$�*%.�*/%�%*#����#�*�)���*/�#/%#��#����#����#"������
�#�����*%��&�� ����*#���(�#/���.�%&�.�#"���/��*!$ �#���0.!(
 �!��%$�/%��!�."�&����-���0����0!��#/��� �*�0�*�#" ���%��
�*/���.��!0� � ��%���0�##�����*!-��������#/���$%��%.���/���
���%����6�#/%#�#/���"�#�$�$%"��!#���  ."�#/����3������3�%��
#�#"�!0�%���#������&%.%�*����"�#�$��(/���!#/��� � ��#" ��
%���0�##�����%��������



,��,4���5���5���� 3	$�	#(	�
���,

���������	
�
��
������
��������
���
�������
���
������

@�B�����1 ����!����� ���

�.%*6��#��.�!���%.-%��:��� � ��$��#�&����#/����������DB
��%$.����!���.�*#��*������#%�*��(�.���)�	�%�����!���)�!�
�������DB�0���%*��(�.���.%�����+� �#!�1LV���%$�#��,�!�
�������1�F)�	�%����)���!������������1���%���!����%�"
*%�#���!�� � ��$��#��!#�&���������/��#/�*6�����!0�#/�� � �
(%..�$��#�&��*%.*�.%#������%**!��%�*��(�#/��������B1�1)
�!(����� �����!�����/����#���%.� ��������0!��#/���*%.*�.%�
#�!���/%..��!#�&��.����#/%��#/��$���$�$� � ����������� ����
����� !0� @������	� +�G� &%�� �%���,� %#� E�C�� +�1C�,���/�
$���$�$� � ����������� ��������!0�@������	�%#�E�C��*!��
��� !���� #!����/#"� ��*��#�!0� #/��$%5�$�$� ��������!0
D������	�+BD�&%���%���,����#/��%���#�*!�#%�����%#�#/��$%5��
$�$��#!�%���#�$ ��%#����%#�1B�C��+D@C�,)�������#/��$%5��
$�$�%..!(%&.��0�..������#"�%#�E��.&�8*��0#��+11�1�6�8*��$,�
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@�B������ �� ����4!��#�

�/��#" ��!0� � ����2!��#��/%..�&�����#%&.��0!��#/���������*!��
��#�!���%����/%..�&����.�*#���(�#/�*!������%#�!��!0�2!��#�#��/#�
�����%���$�*/%��*%.��#����#/�

@�B�����B ��##����

��##������/%..�*!�0!�$�#!�#/����3����$��#��!0���������1)
��*#�!�������B�%���������B�1���.%���1D��%���*%�#���!��0�#�
#�����$��#��!#�&���������.%���B���.&��$%..�%&.��!����*#�.�
��!��0�##����������:���B���*/�%����$%..��)�!��1����.&����*#�.�
��!��!��0!������#��.�0�##����������:������%#���#/%��B���*/�%��
#!�&���������.%���B���0.%�����2!��#��%���%**� #%&.��0!�����
��� %..� ��:�����..� ��!!-��� *!� .����� %��� 0�##����� �/%..� &�
'
�
��#���%��8!������  �!-���+%��%  �! ��%#�,�%���/%-��%
$���$�$��%#���(!�6���� ���������3�%.�#!�!�����%#���#/%�
#/��$���$�$� � ����������� ��������!0�@������	�+�G�&%�
�%���,�%#�E�C��+�1C�,�

�!�*��#��*�&�..�����*����%���#/��!�."�$�%���0!������*���
 � ����:���A���*#�!���*%��&��$%���%0#���%�#���!��%0#���%
���!���?/��������*����%��������%#�#���)�#/������*����$��#
&���!(��#��%$�!0��%*/�#����A���*#�!���$%���%0#���%����!�
%��� !���&.��!�."��0�#/����5#�*/%�����������*#�!��+#���� .�#,���
.!*%#���%�$���$�$�!0�1D��!$��%.� � ����%$�#�����!(��
�#��%$�!0�#/��*!�*��#��*�&�..�����*����	%�6�#��0!��0.%����
0�##������/%..�&��0.%#���%"�%�&��#!�)���! ������$ ����%#���
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@�B�B ���#%..%#�!��!0��� ��%�����##����

�� ��%���0�##�����$��#�&�����#%..�������#��*#�%**!��%�*��(�#/
#/���"�#�$���%(�����%����!!��*!$$��*�%.� �%*#�*�����/�
 � ����&�#(����#/��*".������%���#/���!::.���$��#�&��#/�
�/!�#��#��!�#�� !���&.�)�(�#/�%�$���$�$�!0�0�##��������"����
-�%#�!��� ��� #/�� �!�#����!����$&���!0� 0�##�����$��#�&��% �
 �!-���&"�#/������������������&�0!������#%..%#�!��

	���� �#��*#� � ���� ��.��� ���%������ 0.!(�� .�#�� #!�$�.�
#� .��/%:%����$��#�&��%�/�����#!���.�%�����0��
#!��%�%��% /�@���B���!0� #/���$%��%.� 0!�� �! ��
#������#%..%#�!���

�� ����$��#�&����%$���0����!0�&�����%����������%0#���*�#�
#���)�(�.�����!��#/��%�������..�#/��%����2!��#��$��#�*!�0!�$
#!�������1����1��4!��#�*!$ !����!��#/��%��#% ��$��#�&�
%  .����!�."�#!�#/��$%.��#/��%���!0�#/��2!��#)��5*.������#/�
0���#�#(!�#/��%����?�.�����$��#�&�����%**!��%�*��(�#/���*�
#�!���H�!0�#/�����
��!�.���%������������J����.��!����
%*/
 � ����*#�!��$��#�&���(%&&���*.�%�)�������%��!��0.%$�
$%&.��!��%��*��!.-��#�

�..� � ����$��#�&��&.!(��*.�%��(�#/���"���#�!����!��*!$�
 �������%���&�0!������#%..����#/�����*/%�����!::.���

�/�� � ����$��#�&����*���."�&�%*���#!�%**!��#�0!�����*/%���
��%*#�!��0!�*���%���#/��$%.��5 %���!�8*!�#�%*#�!����%��
$��#�&��#%6���#!��������#/�� � ��������!#���&2�*#���#!�-��
&�%#�!�)�$�*/%��*%.�!��*/�$�*%.��%$%�����..�/%������$��#
&��'
�
��#��)�$��#�*!�0!�$�#!������%.������#�"��#%��%���
0!�� � ��/%������%���*!�0!�$�#!��������B1�1��A�0���#!�����
��B1�1�0!��%���#�!�%.�&�%*������3����$��#��

@�B�@ ���#%..%#�!��!0��/�*6�J%.-��

���#%..�#/��*/�*6�-%.-���%���/!(��!��#/���"�#�$���%(�����
�  ."���0.!���#% ��!�� � ��*!$ !����#!�%..�#/��$%.��#/��%��)
�5*� #�#/��0���#�#(!�#/��%����J%.-������%#���#/%��#(!���*/��
�����:��%��� �!-�����(�#/�0.%�����!�#.�#����..�-%.-���$��#�&�
���#%..���(�#/�#/��%��!(�!��#/��-%.-��&!�"� !��#�������#/�
 �! �������*#�!��!0�#/��0.!(�

@�B�D ���#%..%#�!��!0�=��*/%�����!::.��

�0#���#/���"�#�$� � ����/%��&����&.!(��0����!0���&���)����#%..
#/�����*/%�����!::.�������#��*#�%**!��%�*��(�#/�#/���"�#�$
��%(�����������#�#/���!::.���%���/!(��!����%(�������%6�
*��#%���#/%#�#/��*!���*#��!::.��#" �)� %�#���$&���%���!��0�*�
��:�� %��� ���#%..��� ��� #/��  �! ��� .!*%#�!��������%�%��% /
@���B�D�0!��*!���*#��!::.�� .%*�$��#�%���!����#%#�!��
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@�B�F ���#%..%#�!��!0�����������*#�%#�!���� �

�/�� ��������%*#�%#�!�� � ��$��#�&��18@���*/��*/���.��@�
!��G�� � ����/�� � ��!��#�&����$��#�&���!�#������#/��$!�#
����*#�$%�����(�#/�%�$���$�$�!0�0�##�������� ��%���0�##����
$��#�&�����%**!��%�*��(�#/�#/����3����$��#��.��#�������%�%�
��% /�@���D����##�����*%��&�� 0.%����!��*!$ �����!�� #" ��
�/�� ��������#�$ ��%#�����%#�����!0�#/��0�##����$%��0%*�
#�����$��#��!#�&���5*������

�� ����$��#�&����%$���0����!0�&�����%����������%0#���*�#�
#���)�#/��%�����!��0.%������' !��%���$&.")� � ���$��#�&�
&.!(��!�#�(�#/���"���#�!����!��*!$ �������%������ �����/!�.�
&����*���."�&�%*���%�����!.%#���0�!$�-�&�%#�!�)�$�*/%���
*%.�!��*/�$�*%.��%$%���

@�B�E ���#%..%#�!��!0�J%.-����#.�#���% #��

WARNING!
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	���� ����!!-����!!-��0�##��������������� .%*��!0�%�-%.-�
!�#.�#�%�% #��� 0!�� #/��B���*/�-%.-��%���%��!*��
%#���*".�������

@�B�G ���#%..%#�!��!0��.�5�&.��=��*/%�����!��
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�##%*/�#/��0.�5�&.�����*/%����/!���0�!$��"�#�$� � ����!�

.�*/�*6����#/�����*/%����$%��0!.��#!�#/��*".������-%.-��
���/#�����*���."�+�����������@�1��%����%&.���@�G�%���@�9,�

A

B

C (HOSE SIZE)

FACE OF
PIPE FITTING

�������@�1������#%..%#�!��!0�#/���.�5�&.���!��
=���*#."���#!��"�#�$��� ���

�%&.��@�G�����#%..%#�!��!0�#/���.�5�&.���!���=���*#."���#!
�"�#�$��� ���)���*/��

Cylinder Capacity
Dimensions in Inches

A B C*

10 lb. 14 5/8 16 3/4 1 1/2

20 lb. 14 5/8 16 3/4 1 1/2

40 lb. 14 5/8 16 3/4 1 1/2

70 lb. 14 5/8 16 3/4 1 1/2

125 lb. 14 5/8 16 3/4 1 1/2

200 lb. 19 21 3/4 2

350 lb. 19 21 3/4 2

600 lb. (old style) 29 5/8 32 3/4 2 1/2

600 lb. (new style) 33 36 3

900 lb. 33 36 3

Note: Dimensions A and B must be maintained in order to obtain a
smooth radius in flexible loop.
* Hose may require an adapter to connect to system piping.

�%&.��@�9�����#%..%#�!��!0�#/���.�5�&.���!���=���*#."���#!
�"�#�$��� ���)���..�$�#���

Cylinder Capacity
Dimensions in Millimeters

A B C

10 lb. 371 425 38

20 lb. 371 425 38

40 lb. 371 425 38

70 lb. 371 425 38

125 lb. 371 425 38

200 lb. 483 552 51

350 lb. 483 552 51

600 lb. (old style) 752 832 64

600 lb. (new style) 838 914 76

900 lb. 838 914 76

Note: Dimensions A and B must be maintained in order to obtain a
smooth radius in flexible loop.
*Hose may require an adapter to connect to system piping.
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E

C
D

F (BOLT SIZE)

STRAP
(SEE TABLE 4-8)

END VIEW

B

A

�������@�1�������.���".���������#%..%#�!�)
J��#�*%.��!��#���

�%&.��@�1�������.���".���������#%..%#�!��=�$����!��)
��*/��

Cylinder
Part Number

Dimensions

A B C D E F

90-10001X-001 9.62" 7.19" 7.07" 8.52" 7.38" 3/8"

90-10002X-001 9.62" 7.19" 7.07" 8.52" 12.50" 3/8"

90-10004X-001 11.69" 9.13" 9.00" 10.69" 10.63" 3/8"

90-10007X-001 11.69" 9.13" 9.00" 10.69" 27.50" 3/8"

90-100121-001 16.18" 12.94" 12.75" 14.56" 23.75" 9/16"

90-100125-001 16.18" 12.94" 12.75" 14.56" 23.75" 9/16"

90-10020X-001 17.06" 13.78" 13.60" 15.44" 39.00" 9/16"

90-10020X-101 16.18" 12.94" 12.75" 14.56" 39.00" 9/16"

90-10035X-001 19.50" 16.19" 16.00" 17.88" 44.00" 9/16"

90-10060X-001 25.75" 22.25" 22.00" 24.12" 38.50" 9/16"

90-10060X-100 25.75" 22.25" 22.00" 24.12" 38.50" 9/16"

90-10090X-001 27.75" 25.00" 24.00" 26.00" 48.50" 9/16"

�%&.��@�11������.���".���������#%..%#�!��=�$����!��)
��..�$�#���

Cylinder
Part Number

Dimensions*

A B C D E F

90-10001X-001 244 183 180 216 187 M10

90-10002X-001 244 183 180 216 318 M10

90-10004X-001 297 232 229 272 270 M10

90-10007X-001 297 232 229 272 699 M10

90-100121-001 411 329 324 370 597 M14

90-100125-001 411 329 324 370 597 M14

90-10020X-001 433 350 345 392 991 M14

90-10020X-101 411 329 324 370 991 M14

90-10035X-001 495 411 406 454 1118 M14

90-10060X-001 654 565 559 613 978 M14

90-10060X-100 654 565 559 613 978 M14

90-10090X-001 704 635 610 660 1232 M14

*Note: Dimensions are in millimeters.

�%&.��@�1����#�% ��%�#���$&����0!���".���������#%..%#�!�

Strap Part Number Cylinder Size

283945 10 and 20 lb.

283934 40 and 70 lb.

292971 125 and 200 lb. (old style)

235317 125 and 200 lb. (new style)

281866 350 lb.

294651 600 lb.

236125 900 lb
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A
(TYP)

ANCHOR AND STUD (TYP)
WALL

FRAMING
CYLINDER
SUPPORT

CYLINDER
STRAP

VERSABAR
FLOOR
LEVEL

C
(BOLT SIZE)

CYLINDER
(TYP)

B B B

D

�������@�1B����.#� .���".���������#%..%#�!�)�J��#�*%.
�!��#����+�����%&.���@�1B�%���@�1@�0!����$����!��,

�%&.��@�1B����.#� .���".���������#%..%#�!��=�$����!��)
��*/��

Cylinder
Part Number

Dimensions

A B C D

90-10001X-001 8.52" 11.00" 3/8" 7.38"

90-10002X-001 8.52" 11.00" 3/8" 12.50"

90-10004X-001 10.69" 13.00" 3/8" 10.63"

90-10007X-001 10.69" 13.00" 3/8" 20.00"

90-100125-001 14.56" 18.00" 9/16" 20.88"

90-10020X-001 15.44" 18.00" 9/16" 29.63"

90-10020X-101  14.56" 18.00" 9/16" 29.63"

90-10035X-001 17.88" 21.00" 9/16" 37.13"

90-10060X-001 24.12" 27.00" 9/16" 34.00"

90-10060X-100 25.75" 27.00" 9/16" 38.50"

90-10090X-001 25.75" 30.00" 9/16" 48.50"

�%&.��@�1@����.#� .���".���������#%..%#�!��=�$����!��)
��..�$�#���

Cylinder
Part Number

Dimensions

A B C D

90-10001X-001 216 mm 279 mm 10 mm 187 mm

90-10002X-001 216 mm 279 mm 10 mm 318 mm

90-10004X-001 272 mm 330 mm  10 mm 270 mm

90-10007X-001 272 mm 330 mm  10 mm 699 mm

90-100125-001 370 mm 457 mm 14 mm 597 mm

90-10020X-001 392 mm 457 mm 14 mm 991 mm

90-10020X-101 370 mm 457 mm 14 mm 991 mm

90-10035X-001 454 mm 533 mm 14 mm  1118 mm

90-10060X-001 613 mm 686 mm 14 mm 978 mm

90-10060X-100 654 mm 686 mm 14 mm  978 mm

90-10090X-001 704 mm 762 mm 14 mm 1232 mm
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5.28"

2.90”

1.25-18 UNEF-2A
CONNECTION

1/2"-14 NPT
CONDUIT
CONNECTION

(3) 18 AWG-LEADS
18” (457.2 mm) LONG

SWIVEL NUT
1.25 - 18 UNEF - 2B
CONNECTION

(76.33 mm)

(134.11 mm)

�������@�1@�����#%..%#�!��!0�
.�*#��*��!�#�!.���%�
+�#%*6%&.���" �,)���8��@GFD����1

3

0.750 NPT TO FLEXIBLE
CONDUIT ADAPTER

PLUS OR HOT CONNECTION
(TERMINAL 3)

TERMINAL STRAP

MICROSWITCH

MICROSWITCH
LEVER

INDICATOR AND
RESET STEM CAM

SWIVEL
NUT

MINUS, NEUTRAL
OR GROUND CONNECTION
(TERMINAL 1)

OPTIONAL CONNECTION
FOR MICROSWITCH
(TERMINAL 2)

FLEXIBLE CONDUIT

2

�������@�1D��
.�*#��*%.��!���*#�!���0!���!�#�!.���%�)
�8���G9�1G1)�G9DFB��%���G9�1@9
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1.250-18

UNEF-3B

SWIVEL NUT

PISTON

1/8"-27 NPT

PRESSURE INLET

SET
OPERATED

2.19"
(55.6 mm)

1.50" HEX
(38 mm)

1.00" HEX
(25.4 mm)

�������@�1F������������ ��%#����!�#�!.���%�

�� ���#%..�%� ��������! ��%#���*!�#�!.�/�%��(�#/�0.�5�&.�
%*#�%#�!��/!���%##%*/���#!�#/��*".������%*#�%#�!�� !�#�

WARNING!

�� ���
�&��
�&�
!����
����
� 
����!��  ���*�%
��%
�&�
 ��������(
!�� 
 ���
 ��
 �&�
 ��������%
 5���;
!� �����)
-������
��
"����+
�&� 
!����%���
+���
��� �
 �&�
 -���::
 �$���%��
 ��
 %� �&��(�
����%������$
+&��
�&�
�������
&��%
� 
�� �����%
��
�&�
�$���%��
.��.�)

@�B�1B ���#%..%#�!��!0�
.�*#��*8�%&.��� ��%#��
�!�#�!.���%�)��8���G9DFB�)�G9DF�E
%���G9DF�G

�/��0!..!(���� �!*�������$��#�&�� ��0!�$���&�0!���%##%*/�
����%�*!�#�!.�/�%��#!�%�*".������-%.-��+�����������@�1E,;

1� A�$!-�� #/�� 0!��� �*��(�� /!.����� #/�� *%&.�� /!�����
*!-���!��#/��*!�#�!.�/�%���A�$!-��#/��*!-���

�� �!��#�!��#/��*!�#�!.�/�%�����#/��%  �!5�$%#�."����#%..��
 !��#�!��%#�#/���������*".������-%.-��*!�#�!.� !�#�&�#
�!��!#�%���$&.��!�#!�#/��%*#�%#�!�� !�#�!0�#/��������
*".������-%.-��

B� �/�*6�#/%#�#/��*!�#�!.�/�%��������#/���
�� !��#�!��

@� ����$&.��#/�� �..�*%&.��*!����#�#!�#/��*!����#�*!���*�
#�!��!��#/��*!�#�!.�/�%��

D� �����#/��*%&.����#!�#/��*!�#�!.�/�%��#/�!��/�#/��/!.�
���#/��! ��%#����.�-���

F� �����#/��*%&.��#/�!��/�#/��*%&.��*.%$ ����..�#/��*%&.�
#%�#)�%..!(����%  �!5�$%#�."�18@K�#!�18�K�*.�%�%�*��&��
#(����#/��*%&.��*.%$ �%���#/��! ��%#����.�-�������/#��
#/����#��*��(�����#/��*%&.��*.%$ �#!���*����#/��*%&.�
#!�#/��*.%$ �

E� ��#�!00�%�"��5*����*%&.��

G� J���0"�#/��$%��%.���$!#��*%&.��! ��%#�!��#!��������*!��
#�!.�/�%��%*#�%#���%���%..�*%&.��*.%$ ��%���#��/#�

9� ��..�#/��*%&.��&%*6�#!��#���!�$%.���#�+�!��! ��%#��,
 !��#�!��

1�� A���#�#/��*!�#�!.�/�%��

11� A� .%*��#/��*!�#�!.�/�%��*!-���

1�� 
5%$����#/����%.�(����%#�#/���%0�#"� �..� �����%6������
�#������#%*#�

1B� �%6��%..��.�*#��*%.�*!���*#�!���

1@� ����$&.��#/��*!�#�!.�/�%��#!�#/��*".������-%.-��%*#�%�
#�!�� !�#�����/#���#/���(�-�.���#���*���."�

1/2" E.M.T.

1/16” CABLE

PLUS OR HOT
CONNECTION

THREAD CABLE
THRU HOLE IN

OPERATING LEVER

POSITION CABLE
BLOCK APPROXIMATELY

AS SHOWN LEAVING
1/4” - 1/2” GAP

MICROSWITCH

INDICATOR AND
RESET STEM

FLEXIBLE CONDUIT

3/4” NPT BY FLEXIBLE
CONDUIT CONNECTOR

MINUS, NEUTRAL
OR GROUND
CONNECTION

TERMINAL STRIP

OPTIONAL CONNECTION
FOR MICROSWITCH

MICROSWITCH
LEVER

SWIVEL NUT

CAM

VIEW WITH COVER AND
NAMEPLATE REMOVED
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1� A�$!-�� #/��  �!#�*#�!�� *% � 0�!$� #/�� *".�����
%*#�%#�!�� !�#�

�� A�$!-�� #/�� *!-��� 0�!$� #/�� *!�#�!.� /�%�� %��
#%6��!�#�#/��(/��.�%���$&.")�*%&.�� � ��.!*6��#�%��
*.!��������*�

B� �%6������� #/�� .������ ���&�.!(� #/�����0%*��!0� #/�
*!�#�!.�/�%��&!�"���!��#�!��#/��*!�#�!.�/�%��%#�#/�
-%.-��*!�#�!.� !�#�(�#/�#/��%��!(� !��#�������#/�����
��*#�!��!0� �..�

@� ����$&.��#/��*%&.�� � ��.!*6��#�#!�#/��*%&.�� � ��%��
 .%*��#/��*%&.�� � �����#/��*!�#�!.�/�%��&!�"�

D� �.����#/��(/��.�%���$&."�!��#/��*!�#�!.�*%&.��#!�#/�
�
�� !��#�!������/#���#/����#��*��(����*���."���%6�
�����#/��(/��.�%���$&."����%#�#/���#%�#�!0�#/���#�!6��

F� ��#� !00� %�"� �5*���� *!�#�!.� *%&.�� *.!��� #!� #/�
(/��.�%���$&."�

E� �����#� #/��*.!��������*�%����� .%*��#/��*!-���!��#/�
*!�#�!.�/�%����/��*!�#�!.�/�%������!(�%�$���
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1� 
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�� !��#�!��(�#/�#/�
�%0�#"� �..� ���%�����%.�(������#%*#�

�� A�$!-��#/�� �!#�*#�!��*% �0�!$�#/��*".������-%.-�
%*#�%#�!�� !�#�

B� '�����%����#%&.��(���*/)�%���$&.��#/��*!�#�!.�/�%�
#!�#/��*".������-%.-��%*#�%#�!�� !�#�����/#���#/���(�-�.
��#���*���."�

@�B�1F ���#%..%#�!��!0���#�!�����".�����)��8��GEE9@�)
%����!��#������%*6�#)��8��GEEG@D

1� 
!*%#��#/����#�!����*".������$!��#����&�%*6�#����%��%��%
(/����#/��*".������-%.-��%���$&."�%���*!�#�!.�/�%�
(�..�&�� �!#�*#���0�!$���*.�$��#�(�%#/���&"�%����#%&.�
#!#%.� !��  %�#�%.� ��*.!����)�  ��0��%&."� %�2%*��#� #!� #/�
��������#!�%���*".�������

�� ���#%..�#/��$!��#����&�%*6�#�*.%$ ��%���/%��(%���
���#%..�#/����#�!����*".��������� !��#�!�����%�$!��#���
&�%*6�#>� #��/#��� ��00�*���#."� #!� /!.�� #/�� *".������ ��
 .%*��(/�.��%..!(����#/��*".��������!��/�0���� .%"�#!
&���!#%#���

B� �����#/��*".��������#�.�#/��*".������-%.-�����*/%����!�#�
.�#�������#/���������� !��#�!����/����#�!����*".������$��#
&�� !��#�!�����!�#/%#�*!�#�!.�/�%�������%��."�%**����&.�
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@� ��*���."� #��/#��� #/�� $!��#���� &�%*6�#� *.%$ �
%���/%��(%���

D� �##%*/�#/��%�% #���+�8��F99���D�1,�%���*!���*#�#/�
��#�!���� �.!#�.�����

F� A�$!-�� #/��  �!#�*#�-�� *% � 0�!$� #/�� *".������ -%.-�
%*#�%#�!�� !�#�
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���#%..�#/�� ��������#�� �!��#/�����*/%����$%��0!.��!�� � ���
���#/��/!��:!�#%.� !��#�!��%���/!(��!��#/���"�#�$���%(�
�������!���*#�#/��#�� �#!�#/�� � ����(�#/�18����*/��*/���.�
@��  � ����/��$���$�$� ! ��%#����  �������� ��3������ ��
ED����	�+D�1E�&%���%���,���/��$%5�$�$�%..!(%&.��.!%��#!
&��%##%*/���#!�#/����#%��������������1���.&��+@D�@�6�,�

@�B�19 ���#%..%#�!��!0��%��%.���..��#%#�!�)
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1� 
!*%#��#/����$!#�� �..�&!5���%���/!(��!��#/���"�#�$
���#%..%#�!����%(�����

�� �!���*#�#/�� �..�&!5���#!�#/��*!�#�!.�/�%���������B8G�
��*/)��*/���.��@�� � ���=!��!#�����$!���#/%��!���*%&.�
����%*/� � ������

B� ���#%..�%�*!����� �..�"�%#��%*/�*/%������� � ������*#�!��
=!��!#�&����#/�� � �������%.� �..��3�%.�:���+�8��G@��D1,
�/!�.��&�����#%..���(/����!��� �..�&!5�! ��%#���#(!
*!�#�!.�������%.� �..�$�*/%���$�+�8��G@��DG,��/!�.�
&�����#%..���(/����#(!� �..�&!5���! ��%#��!���*!�#�!.�

@� ����������%#� #/�� �..�&!5��)� ��$!-�� #/��*!-����!0
#/�� 0���#� *!����� �..�"������� #/��*%&.�� #/�!��/� #/�
 �..�"���#!�#/��B8G���*/� � ����!���*#�!�������!0�#/�
*%&.��#!�#/��*%&.��0%�#��������#/�� �..�&!5)�%..!(���
#/���/!�#�����#!� �!2�*#�%#� .�%�#�18����*/����%#� #/�
*%&.�����#/����!!-��&"� �..����!��#/��.!���������*��(
#/�� 0%�#����� %��� *%&.�� ��#!� #/�� /%��.���A!�#�� #/�
!#/�������#!� #/��*!�#�!.�/�%��)� #%6����� �%��$�*/
�.%*6�%�� !���&.����##%*/�#/������!0�#/��*%&.��#!�#/�
0%�#��������#/��*!�#�!.�/�%��

D� A�%##%*/�#/��*!����� �..�"�*!-����

F� �/�*6�#/%#�*!�#�!.�/�%���������
�� !��#�!������#%..�#/�
*!�#�!.�/�%��#!�#/���������*".������-%.-��

@�B��� ���#%..%#�!��!0�=��*/%��������*%#!�)
�8��GEDDDB

�/�����*/%��������*%#!��$��#�&�����#%..���!��#/�����*/%���
$%��0!.�)���#/������%�-��#�*%.�!��/!��:!�#%.� !��#�!����/�������
*%#!��/%��%�B8@���*/�����$%.��*!���*#�!����%6��*��#%��
#/������*%#!���#�$�������#/���!�$%.� !��#�!��

@�B��1 ���#%..%#�!��!0��� ��-��!�"�����������(�#*/)
�8����F�11G�F����1�%����F�11G�FB���1

���#%..%#�!��!0�#/���� ��-��!�"� ���������(�#*/�*%��&��%*�
*!$ .��/����%0�."�!��%� �������:���*".������
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VALVE

WRENCH FLATS

SUPERVISORY PRESSURE
SWITCH FITTING

PRESSURE SWITCH

ELECTRICAL CABLE
FOR SWITCH CONNECTION

�������@�1G�����#%..%#�!��!0��� ��-��!�"
����������(�#*/�+' �#!��LK�J%.-�,

	���� �/�� *!�#�!.�  %��.� $��#� &�� '
� 
��#��� %��8!�
����  �!-���0!����.�%�������-�*�����-�*��%���*!$�
 %#�&.��(�#/���������������3�� $��#�

NAMEPLATE LABEL

0.500 -14 NPT

FACTORY SEALED
LEADWIRES 36" LONG ± 1”

CAUTION LABEL

O-RING

0.250" SAE 45° FLARE
(CONNECTION FOR
06-118262-001
SHOWN)

3

2

1

BLUE: N.O. (N.C. UNDER PRESSURE)

BLACK: N.C. (N.O. UNDER PRESSURE)

VIOLET: COM.

4.125”
(10.48 cm)

�������@�19���� ��-��!�"�����������(�#*/

.�*#��*%.��!���*#�!��
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• 5A 24 Vdc (Resistive)
• 5A 240 Vac (Resistive)

�������@������� ��-��!�"�����������(�#*/
�!���*#�!��=�%��%$�%���
.�*#��*%.�A%#���

	���� ?/��� *".������ �� ��-��!�"�  �������� �(�#*/
+�8���F�11G�FH���1,����*!���*#���#!�%��� ��-����
*!�#�!.� %��.�*��*��#)�%���#/���(�#*/����(�������
������ �������)� �#� ����!#� !���&.�� #!����#������/
&�#(����%�(������0%�.#�%���%�.!���!0�*!�#%����� ����
�������/���*!�0����%#�!���/!�.��!�."�&��������0�%*�
*� #���&"�#/����#/!��#"��%-����4������*#�!��
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����������A
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�F�11G�F����1

���#%..�#/�� ���������(�#*/�%��0!..!(�;

	���� =!��!#�����(�#/�BK�-%.-���

1� �/�*6�#/%#�#/����%.�������0%*��!0�#/��0.%���*!���*#�!�
!0� #/�� �� ��-��!�"� �(�#*/� ��� �!#� �*�%#*/��)� ���#��)
�*!���)��#*�

�� A�$!-��#/������*% �0�!$�#/�� ���������(�#*/� !�#�!0
#/��-%.-����/������%�0.%���0�##����%����!����!#���3����
#% ���! ��!��%�"�#" ��!0���%.%�#�

B� ���#%..�#/�� ���������(�#*/�!�#!�#/�� �������� !�#�!0
#/��-%.-�����������#!���*����#/�� �������� !�#�(�#/�%
(���*/��!�#/%#�"!��%����!#�#�������#/�� !�#�0�##����0���
#/�����#!�#/��-%.-������/#���#/���(�#*/�/%���#��/#�%��
#/���#��/#���18@�#����0��#/���������%�(���*/�

@� �#!��������
�%6�#��#�#/�� ���������(�#*/�*!���*#�!�
(�#/�%���������.�%6���#�*#!��!��%�&�&&.�����!.�#�!����0
#/��*!���*#�!��.�%6�)�#/���(�#*/�$%"�&��#��/#�����0���
#/�����#�.�#/��.�%6�����.�$��%#��)�%�%��)�&�������#!�/%-�
%�*!��#���(���*/�!��#/���(�#*/� !�#�
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���#%..�#/�� ���������(�#*/�%��0!..!(�;

	���� �!��BK�-%.-���!�."�

1� �!.�� #/��  �������� �(�#*/� 0�##���� !�� #/�� -%.-��(�#/� %
(���*/�%��� ��$!-�� #/��18G���*/� .���(�#/�%� ��*!��
(���*/��
������ #/%#� #/�� 0�##�����!����!#� �!#%#�� ��� #/�
-%.-��&!�"���/��0�##����*!�#%����%�*/�*6�-%.-��#/%#�(�..
 ��-��#�#/����*% ��!0�#/��*".������*!�#��#��

�� ��0!��� 0�##���� #/�� �(�#*/)� %  ."����$%*�.�� �!�� @1�=
��0.!���#% ��#!�#/��$%.��#/��%���!0�#/�� ���������(�#*/�

B� ���#%..�#/�� ���������(�#*/���#!�#/�� !�#�!0�#/��-%.-�����
�����#!���*����#/�� �������� !�#�0�##����(�#/�%�(���*/�
���/#���#/���(�#*/�/%���#��/#�%���#/���#��/#���1W�#����
0��#/���������%�(���*/�

@� �#!��������
�%6� #��#� #/�� ���������(�#*/�*!���*#�!�
(�#/�%���������.�%6���#�*#!��!��%�&�&&.�����!.�#�!����0
#/��*!���*#�!��.�%6�)�#/���(�#*/�$%"�&��#��/#�����0���
#/���%�18@���*/�#����%#�%�#�$����#�.�#/��.�%6�����.�$��%#��)
%�%��)�&�������#!�/%-��%�*!��#���(���*/�!��#/���(�#*/
 !�#��=!��!#��5*����#(!�#�����0�!$�/%���#��/#��A�0���#!
������1����B�0!������#/��%�����%��$��#���#%�.��

@�B��� �!�#����#%..%#�!���/�*6!�#
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CAP

GRADUATED TAPE
SHOWN IN MAGNETIC
INTERLOCK POSITION
READY TO TAKE
READING.

O-RING

BRASS TUBE

FM-200
CYLINDER

TAPE INSIDE
BRASS TUBE

READING TAKEN AT TOP
EDGE OF FITTING

MAGNETIC END OF
TAPE ENGAGES
IN MAGNETIC FIELD
OF FLOAT WHEN
TAPE IS PULLED
UP TO TAKE READING.

MAGNET EMBEDDED
IN FLOAT.

FLOAT - FLOATS ON SURFACE
OF LIQUID FM-200.
FREE TO MOVE UP OR DOWN
OUTSIDE OF BRASS TUBE.

FM-200
LIQUID LEVEL

RETAINER - FLOAT RESTS
HERE WHEN CYLINER

IS EMPTY.
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��A�@9)��%�%��% /�1EB�B@Q�R� Q1BR,���%&.��D���/��/.��/#�
#/��#(!�! #�!���0!����#��#�����������*".�������

�%&.��D����A�#��#��*/���.�

Retest Method First Retest
Due

Subsequent
Retest Due

Special
Marking

Full hydrostatic test
including determination
of cylinder expansion

5 years 5 years
Retest Date
Month/Year

External visual
inspection per
Paragraph 173.34(e)
(13) and CGA Pamphlet
C-6, Section 3

5 years 5 years
Retest Date
Followed by

"E"

D�D�@ �.�5�&.���!���

���%**!��%�*��(�#/���������1)�%..��"�#�$�/!�����/%..�&�
�5%$�����%���%.."�0!���%$%�����0�#/��-���%.��5%$��%#�!�
�/!(��%�"���0�*���*���)�#/��/!����/%..�&���� .%*���!��#��#���

9�8 ���H���

D�F�1 �.�%����

A�$!-�����#� 0�!$�$�#%..�*�  %�#�� ������%� .��#�0���� *.!#/
$!��#�����(�#/� ��"� *.�%����� �!.-��#�� =�"�  %�#��(�#/� %
*.�%�)���")�.��#�0����*.!#/)�!��%���&.!(���"��?� ���!��$��
#%..�*� %�#��(�#/�%�*.�%�)���"�.��#�0����*.!#/��A�$!-��*!��
�!��!��(�#/�%�*�!*���*.!#/�

D�F�� �!::.�����-�*�

���-�*���!::.���%0#�������%��0!..!(�;

1� �.�%��#/��!�#�����!0�#/���!::.���(�#/�%��%��!���!0#�&���/�

�� 
5%$����#/�����*/%����!��0�*���0!���%$%���!��&.!*6�
%�����0�#/���!::.���%  �%��#!�&��!&�#��*#��)����*��(
#/���!::.���%���*.�%��&"��$$�������#/�$����*.�%��
�����!.-��#��=�"�#/!�!��/."�(�#/�.��#�0����*.!#/��A��
 .%*���%$%�����!::.�����!::.���$��#�&���� .%*��
(�#/�#/���%$�� %�#���$&������#/���%$��.!*%#�!������
�%�%��% /�@���B�D�0!��#/��*!���*#��!::.�� .%*�$��#
%���!����#%#�!��

D�F�B A� %���

A� .%*��%..��%$%���� %�#�� 0!����������� ��� �*#�!���A��
 .%*�$��#� �!*�������0!���������*".�������%��� �!-����
&�.!(�����*���� .%*�$��#�0!��!#/����"�#�$�*!$ !���#��%��
��$�.%�)���0���#!�#/�����#%..%#�!����%(�����%�����������"��
#�$�%���$&."���%(�����0!������%�*��

������� *".�������$��#� &�� ��*/%�����(/��� #/�� *".�����
 ���������%��������*%#���#/�� �����������&�.!(��!�$%.�+BF�
���	�%#�E�C��Q�D�&%���%����%#��1C�R,)��$$���%#�."�%0#��
���*/%���)�(/���%�.!������(���/#��������5*����!0�DO�!0�#/�
!�����%.�*/%�������#�(���/#�!��(/���#/�������%�.!���!0� ����
�����+%�2��#���0!��#�$ ��%#���,�!0�$!���#/%��1�O�

D�E A�$!-����%����������".�����

A�$!-��%���������*".������%��0!..!(�;

WARNING!
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D�E�1 ����.���".�������"�#�$

1� A�$!-�� #/�� �� ��-��!�"�  �������� �(�#*/� +(/���� ���
�#%..��,�&"����*!���*#����#/���.�*#��*%.�*!���*#�!��%#
#/���(�#*/)�#/�����$!-��#/��(����.�%�� �!#�*#�!��!��*!��
���#��'��*��(�#/���(�#*/�0�!$�#/��*".������-%.-��%��
���#%..�#/�� �!#�*#�!��*% �!��#/���(�#*/�*!���*#�!�� !�#�

�� =��*!���*#�#/���(�-�.���#�!��#/��*!�#�!.�/�%��0�!$�#/�
*".������-%.-��%*#�%#�!�� !�#�A�$!-��#/��*!�#�!.�/�%�
0�!$�#/���������*".������

B� ���#%..�%� �!#�*#�!��*% �!��#/���������*".������-%.-�
%*#�%#�!�� !�#�

@� A�$!-��#/��-%.-��!�#.�#�%�% #���!��.!!����#/���(�-�.
��#�%�����$!-��#/��0.�5�&.�����*/%����/!���0�!$�#/�
���*/%����!�#.�#� !�#�%�% #���

D� �$$���%#�."����#%..�%��%0�#"�*% �!��#/��*".������-%.-�
!�#.�#� !�#�

F� A�$!-��#/��*".�������#�% ��A�$!-��#/���������*".���
����0�!$�#/��&�%*6�#��?���/#�#/��*".������������%� .%#�
0!�$��*%.��

D�E�� ��.#� .���".�������"�#�$

WARNING!
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1� A�$!-��#/���� ��-��!�"� ���������(�#*/���+(/�������
�#%..��,�&"����*!���*#����#/���.�*#��*%.�*!���*#�!��%#
#/���(�#*/)�#/�����$!-��#/��(����.�%�� �!#�*#�!��!��*!��
���#��'��*��(�#/���(�#*/�0�!$�#/��*".������-%.-��%��
���#%..�#/�� �!#�*#�!��*% �!��#/���(�#*/�*!���*#�!�� !�#�

�� =��*!���*#� #/���(�-�.���#�!�� #/�� ��������! ��%#��
*!�#�!.�/�%���0�!$�#/��*".������-%.-��%*#�%#�!�� !�#�
A�$!-�� #/��*!�#�!.�/�%��� 0�!$�%..��������*".�����
-%.-��)�.�%-����#/��0.�5�&.��%*#�%#�!��/!���!��#�&����%#�
#%*/���#!�#/�� ��������! ��%#���*!�#�!.�/�%���

B� �$$���%#�."����#%..�%� �!#�*#�!��*% �!��%..��������*".�
������-%.-��%*#�%#�!�� !�#��

@� A�$!-��#/��#�&����0�!$�#/��$%�#���*".������%�% #��
!��#/��$%�#���*".������+�0�����,�
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D� �$$���%#�."� ���#%..� #/�� �!#�*#�!��*% �!�� #/��$%�#��
*".������%�% #��� !�#�

F� 
!!�����(�-�.���#�%�����$!-��0.�5�&.�����*/%����/!��
0�!$����*/%����!�#.�#� !�#�
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E� �$$���%#�."����#%..�#/���%0�#"�*% �!��#/��*".������-%.-�
!�#.�#� !�#�

G� A�$!-�� #/�� %##%*/���� /%��(%��� !�� *".������ �#�% ��
A�$!-��#/���������*".������0�!$�#/��&�%*6�#��?���/
#/��*".�������������%� .%#0!�$��*%.��

9�7 ���	������	B
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D�G�1 ����.���".�������"�#�$

1� �!��#�!��#/���������*".���������#/��������%#���.!*%�
#�!�����*���� �#� ���  .%*��(�#/� %� *".������ �#�% � !��(%..
&�%*6�#�%���$!��#����/%��(%���������#�#/��*".������(�#/
#/��-%.-��!�#.�#�%��.���#!(%���#/��*".���������*/%���
 � ����+��0���#!�#/�����#%..%#�!����%(����,�

WARNING!
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�� A�$!-�� #/�� �%0�#"� *% � 0�!$� #/�� *".������ -%.-�
!�#.�#� !�#�

B� �$$���%#�."���*!���*#�#/��-%.-��!�#.�#�%�% #���!��0.�5�
�&.�����*/%����/!���#!�#/��*".������!�#.�#� !�#�

@� A�$!-��#/�� �!#�*#�!��*% �0�!$�#/���������*".�����
%*#�%#�!�� !�#�

WARNING!
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D� ���#%..�#/��*!�#�!.�/�%��

F� �0���3�����)����#%..�#/���� ��-��!�"� ���������(�#*/)�%�
���#��*#�������%�%��% /�@�B��1�
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D�G�� ��.#� .���".�������"�#�$

1� �!��#�!��#/���������*".����������#/��������%#���.!*%�
#�!������*���� �#� ��� .%*��(�#/�%�*".�������#�% �!��(%..
&�%*6�#�%���$!��#����/%��(%���������#�#/��*".������(�#/
#/��-%.-��!�#.�#�%��.���#!(%���#/��*".���������*/%���
 � ����+��0���#!�#/�����#%..%#�!����%(����,�

WARNING!
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�� A�$!-�� #/�� �%0�#"� *% �� 0�!$� #/�� *".������ -%.-�
!�#.�#� !�#��

B� �$$���%#�."���*!���*#�#/��0.�5�&.�����*/%����/!����!�
-%.-��!�#.�#�%�% #����#!�#/��*".������-%.-��!�#.�#� !�#��

@� A�$!-��#/�� �!#�*#�!��*% �0�!$�#/��$%�#���*".�����
%�% #��� !�#� +�0� ����,�%��� ��*!���*#� #/�� #�&���� #!
#/�� �.%-��  !�#� !�� #/��$%�#��� *".����������/#��� #/�
�(�-�.���#�

D� A�$!-��#/�� �!#�*#�!��*% ��0�!$�#/���������*".�����
-%.-��%*#�%#�!�� !�#��
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F� A����#%..��.�*#��*�%��� ��������! ��%#���*!�#�!.�/�%��
(�#/�0.�5�&.��%*#�%#�!��/!����!��#�&����!��#/��*".�����
-%.-��%*#�%#�!�� !�#������/#���#/���(�-�.���#��

E� �0� ��3�����)� ���#%..� #/���� ��-��!�"� ���������(�#*/��
%���5 .%���������%�%��% /�@�B��1�



����4���5���5���� 3	$�	#(	�
���,

���������	
�
��
������
��������
���
�������
���
������

�������	
����
������

��

����
����



���3	$�	#(	�
���, 4���5���5����

���������	
�
��
������
��������
���
�������
���
������


�	�����#
����$���
�	�����	�����	�
�

8�� �	���
�����	

�!..!(�#/���� �!*�������%0#���#/���"�#�$�/%��&����%*#��
-%#���%�����������/%��&�������*/%�����

8�� ����
-���
���	��	�	��

F���1 �������J%.-����� �*#�!��%������-�*�

��� �*#�%������-�*��#/���������-%.-��%��0!..!(�;

	���� �#!������M��*%�����������#�����#!�����!.-��%��
(%�/� !�#� .�&��*%�#)� *��#%��� *!$ !���#�� ��� #/�
�������-%.-��%���$&."�(�..�/%-��#!�&����� �*#��
%������-�*���&�0!�����*/%������#/��*".�����8-%.-�
%���$&."���%�#���$&����0!���#�$��(/�*/�$%"����
3������� .%*�$��#�%���.��#�������%&.��F�1�

F���� J%.-��=��%���$&."�+1LK)��K�%����LK,

A�0���#!���������F�1�%���F���%����%&.��F�1�

WARNING!
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1� A�$!-��#/��-%.-��(�#/�#/���� /!��#�&��0�!$�#/��*".������

�� A�$!-��#/����������
5%$����#/���������0!��*�#��!����*6�
%����� .%*���0���*���%�"����0!��������#%..����#/��������)
%  ."�%�.�&��*%�#�

B� A�$!-��#/��-%.-��*% )�� �����%��� ��#!��%���$&."�

	���� �..���#���%.�*!$ !���#��!0��������-%.-���%������
$!-���0�!$�#/��#! �!0�#/��%���$&."���!(�-��)��0
#/��������5*����-�� ��#!���������0��*#�!�)�#/���� /!�
#�&��$%"�/%-��#!�&����$!-���%���#/�� ��#!��%��
��$&."� �������!�#�0�!$�#/��&!##!$�

@� A�$!-��#/����������%����5%$����0!��*�#��!����*6�>
�� .%*���0���*���%�"��
5%$����#/�����������!!-���0!�
0!������$%##������0!��������#%..����#/���������)�%  ."
%�.�&��*%�#�

D� 
5%$����#/���5 !�������0%*��!0�#/���������0!����*6�
%���*�#����.�!)��������#/%#�#/��������� �!#������%�$����
$�$�!������������+��D�$$,�%&!-��#/��*!��*%.���%#���
���0%*��!0�#/�� ��#!��%���$&."��A� .%*��#/�����������0
��*���%�"�&"���$!-����#/����%#���#%��������0!�����%��
��$&.")�%  ."�%�.�&��*%�#�#!�#/���������

F� 
5%$����#/��-%.-��*!��� ���0!��%�"��-����*��!0�&����
����!��!#/����%$%����=� �����#/�� ���%���$%6��*���
#%��� �#� ��% �� &%*6� 0���."�� A� .%*�� #/�� -%.-�� *!��� �0
��*���%�"�������%��#%��%����*/�%�����*!���(���*/�
?/��� �����#%..���� %� ��(� �*/�%����� *!��� �.�$��#)
#!�3���#!�1L�#!�B�����.&��+��1E�#!��BE���$,�
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SPRING

VALVE CAP

VALVE CORE

BACK-UP RING

O-RING, PISTON,
BACK-UP RING
(See enlarged view
in Figure 6-2.)

PISTON

O-RING SEAT

�

�

SIPHON TUBE

SAFETY
CAP

GAGING DIMENSIONS
.515/.565

O-RING CAP

SEAT RETAINER

O-RING, NECK

SUPERVISORY PRESSURE
SWITCH CONNECTION

�

�

�

�

�������F�1��J%.-������$&."�+1LK)��K�%����LK,

O-RING, PISTON

TEFLON BACK-UP
RING

�������F�������#!����A���

�%&.��F�1��J%.-���!$ !���#�
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� !����&�#�5 ��������� �	������� �	�������

� &-� �!��&�#�5 ��	������ �		������ �		������

	 ��" ��&�#�5 ��������� ��	������ �		������

� ��"&��&�#�5 �	������� �		������ �		������

� "#-�#"%"�#+�6 ������ ������ ������

� �&�#!$����2 ����	����� ��	�	����� ��	�	�����
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�&���#1$7 �&"'�8�$9"#-"1$7�5�#"!$6
-,'�"6#"�#��

�&�'�"6"����-7 �&"'�8�$9"#-:,"%�#;��&�'�"6
!#-,"����-7

#"��#���$9�-7 �&"'�8�$9"#-�"%�#;�#"��#�
!#-,"����-7

F���B J%.-��=��%���$&."�+BK,

	���� A�0���#!��������F�B�0!���#�$��

1� A�$!-��#/��-%.-��(�#/�#/���� /!��#�&��0�!$�#/��*".������

�� A�$!-��#/���������%����5%$�����#�0!��*�#��%�����*6�>
�� .%*���0���*���%�"����0!��������#%..����#/��������)�% �
 ."�.�&��*%�#�

B� A�$!-��#/��-%.-��*% )�� �����%��� ��#!��%���$&."�

	���� A�$!-�� %..� ��#���%.� *!$ !���#�� !0� #/�� ������
-%.-��0�!$�#/��#! �!0� #/��%���$&."�� ��!(�-��)� �0
#/��������5*����-�� ��#!���������0��*#�!�)�#/���� /!�
#�&��$%"�/%-��#!�&����$!-���%���#/�� ��#!��%��
��$&."� �������!�#�0�!$�#/��&!##!$�

@� A�$!-��#/����������%����5%$����#/�$�0!��*�#��%��
��*6�>� �� .%*�� �0� ��*���%�"�� � 
5%$���� #/�� ������
��!!-��� 0!�� 0!������$%##���� ��0!��� �����#%..���� #/�
�������)�%  ."�.�&��*%�#�

D� 
5%$����#/���5 !�������0%*��!0��������0!����*6��%��
*�#����.�!)��������#/%#�#/��������� �!#������%�$���$�$
!0�����������+��D�$$,�%&!-��#/��*!��*%.���%#��������
0%*��!0�#/�� ��#!��%���$&."��A� .%*��#/�����������0���*�
���%�"� &"� ��$!-���� #/�� ��%#� ��#%������ ��0!��
��%���$&.���)�%  ."�.�&��*%�#�#!�#/���������

F� 
5%$����#/�� �.!#�*/�*6�0!��%�"��-����*��!0�&�������!�
!#/����%$%�����=� �����#/��*/�*6�%���$%6��*��#%����#
��% ��&%*6�0���."���A� .%*�� �.!#�*/�*6��0���*���%�"�

Valve Cap

Piston O-Ring
WK-566103-370
Back-Up Teflon Ring
WK-554003-400

Retainer O-Ring
WK-566103-400

Supervisory Pressure
Switch Connection

Retainer
06-235924-001

Inner Piston O-Ring
WK-566101-170

Neck O-Ring
WK-566103-470

Refill Part
(½ inch NPT Thread)

Safety Cap

Piston

Spring

Valve Cap O-Ring
WK-566102-410

Pilot Check
WK-923066-000

Pilot Check Spring
WF-230640-000

�������F�B��BK�J%.-������$&."

�%&.��F�B��BK�J%.-���!$ !���#�

Description
600 lb.

Cylinders
900 lb.

Cylinders

O-ring, Cap 566102410 566102410

O-ring, Piston 566103370 566103370

O-ring, seat 566103400 566103400

O-ring, Neck 566103470 566103470

Pilot Check Assembly 923066 923066

Back-up Ring 554003400 554003400

F���@ J%.-������$&."�+1LK)��K)�%����LK,

	���� �/���#�$����0���#!��������F�1�

1� ���#%..�%������������#/�� ��#!����!!-��

CAUTION!
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B� ���#%..�#/��� �����

@� ���#%..�#/���������+�#�$�1,�!�#!�#/����!!-�����#/��-%.-�
*% )��*��(�#/��*% ���#!�#/��-%.-��&!�"�%���#!�3���#!
�D������.&��+�G�����$,�

D� �0�#/���� /!��#�&��/%��#!�&����$!-���#!����%���$&.�
#/��-%.-�)�(����&���/� #/���� /!�� #�&�� #/��%��� #!� ���
$!-��#/��!.��
!*#�#�����������

F� �  ."�%�0�.$�!0�
!*#�#��� ��$���#!�#/���� /!��#�&��#/��%��
%���%..!(�#/����#!�0�-��$���#���#!���"�

E� �  ."�%�0�.$�!0�
!*#�#�����%.%�#�#!�#/��#/��%���%��������
�#%..�#/���� /!��#�&��

G� ���#%..� #/���������!�#!� #/��-%.-����*6���!!-�)��*��(
#/��-%.-��%����� /!��#�&����#!�#/��*".�����)�%���#!�3��
#!�D��#!�DD�0#��.&��+FG�#!�ED���$,�



��
3	$�	#(	�
���, 4���5���5����

���������	
�
��
������
��������
���
�������
���
������

F���D J%.-������$&."�+BK,

	���� A�0���#!��������F�B�

1� ���#%..� #/�� ������� +�#�$� �� ��� ������� F�B,� ��� #/�
 ��#!����!!-��

CAUTION!
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B� ���#%..�#/��� �����

@� ���#%..� #/��������� !�#!� #/�� ��!!-�� ��� #/�� -%.-�� *% �
�*��(� #/�� *% � !�#!� #/�� -%.-�� &!�"� %��� #!�3��� #!
BF������.&��+@1���$,�

D� �0�#/���� /!��#�&��/%��#!�&����$!-���0!��-%.-�����%��
��$&.")�(����&���/�#/���� /!��#�&��#/��%���#!���$!-�
#/��!.��
!*#�#����������

F� �  ."�%�0�.$�!0�
!*#�#��� ��$���#!�#/���� /!��#�&��#/��%��
%���%..!(�#/����#!�0�-��$���#���#!���"�

E� �  ."�%�0�.$�!0�
!*#�#�����%.%�#�#!�#/��#/��%���%��������
�#%..�#/���� /!��#�&��

���#%..� #/���������!�#!� #/��-%.-����*6���!!-�)��*��(� #/�
-%.-�� %��� �� /!�� #�&�� !�#!� #/�� *".�����)� %��� #!�3��� #!
F���#!�FF������.&��+FG�#!�ED���$,�

F���F �%0�#"�=��*�A� .%*�$��#�+1LK)��K�%����LK,

	���� A�0���#!��������F�@�

1� A�$!-��#/���%0�#"����*���#%�����(�#/��%0�#"����*�%��
�%0�#"����*�(%�/��� 0�!$�#/��-%.-��&!�"��=��*%��� #/�
�%0�#"����*�%���(%�/���

�� ����$&.��#/���%0�#"����*���#%�����(�#/���(��%0�#"����*
%����%0�#"����*�(%�/���#!�#/��-%.-��&!�"���!�3���#!�#/�
%  �! ��%#��-%.���.��#�������%&.��F�@�
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FM-200 VALVE

SAFETY
DISC

SAFETY
DISC
WASHER

SAFETY
DISC
RETAINER

�������F�@���%0�#"�=��*�A� .%*�$��#

�%&.��F�@���%0�#"�=��*�A� .%*�$��#��%&.�
+1LK)��K�%����LK,

Cylinder
Size

Safety
Disc P/N

Safety Disc
Washer P/N

Torque
Value

PSIG @
70°F

10-125 lb. 242461 294500 33 ft. lb. 750-900

200-350 lb. 264925 220360 38 ft. lb. 800-975

600 lb. (old) 264929 220362 48 ft. lb. 800-975
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F���E �%0�#"�=��*�A� .%*�$��#�+BK,

�/���%0�#"����*�0!��#/��BK�-%.-�����.!*%#���!��#/��*".�����
/�%�)��!#�!��#/��*".������-%.-��

1� A�$!-��#/���%0�#"����*���#%�����+�����������F�D,� ���
*.�������%0�#"����*�%����%0�#"����*�(%�/��� 0�!$� #/�
*".������&!�"��=��*%���#/���%0�#"����*�%���(%�/���

�� A�%���$&.��#/���%0�#"����*���#%�����(�#/�%���(��%0�#"
���*�%����%0�#"����*�(%�/���#!�#/��-%.-��&!�"���!�3��
#!�#/��%  �! ��%#��-%.���.��#�������%&.��F�D�
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Safety Disk Retainer
06-235926-001

Safety Disk Washer
06-118185-001

Burst Disk
06-235926-001

Safety Disk
06-118184-001

Burst Disk Holder
06-236063-001

�������F�D������#�=��*

�%&.��F�D���%0�#"�=��*�A� .%*�$��#��%&.��+BK,

Cylinder Size Safety Disc P/N Torque Value PSIG @ 70° F

600 lb. 06-118184-001 90 ft. lb. 800-975

900 lb. 06-118184-001 90 ft. lb. 800-975
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FM-2OO return line

optional salvage
connection
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Strainer

FM-200 Agent

14
9

12

11

13

15

8
4

1

27

28 7 30

15

29

flex hose

FM-200 liquid supply line

4

6
5

2

26

3

cylinder

scale

flex hose

N2

18

1617

nitrogen line

1

P

R

25

�������F�F���" �*%.���������/%�������"�#�$��*/�$%#�*

�%&.��F�F���" �*%.���������/%�������"�#�$��*/�$%#�*

1 Recharge Adapter 16 Ball Valve

2 Seating Adapter 17 Regulator

3 Scale 18 Nitrogen Cylinder

4 Vent Valve - Recharge 19 FM-200 Shipping Container, Liquid

5 Vent Valve - Seating 20 Vent Valve

6 Ball Valve 21 Ball Valve

7 Ball Valve 22 FM-200 Shipping Container, Vapor

8 Ball Valve 23 Vent Valve

9 3- Way Valve 24 Ball Valve

10 Ball Valve 25 FM-200 Shipping Container, Vapor

11 Ball Valve 26 FM-200 Agent Storage Container

12 Safety Relief, Liquid 27 Ball Valve, Gauge

13 Safety Relief, Vapor 28 Master Pressure Gauge

14 Pump 29 Ball Valve

15 Check Valve 30 Vent Valve
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Pressure versus Temperature

Temperature
oF (oC)

Pressure
PSIG (bar gauge)

60 (15.6) 340 (23.5)

70 (21.1) 360 (24.8)

80 (26.7) 381 (26.3)

90 (32.2) 402 (27.7)
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Part Number
Cylinder Size

Cylinder Fill
Weight

Maximum
Allowable
Leakage

lb. lb. oz./yr.

90-100010-001 10 6-11 0.11

90-100020-001 20 9-23 0.20

90-100040-001 40 17 - 40 0.37

90-100070-001 70 30 - 70 0.67

90-100125-001 125 54 - 125 1.20

90-100200-001 200 86 - 200 1.81

90-100201-001 * 200 86 - 200 1.81

90-100200-101 200 86 - 200 1.81

90-100201-101* 200 86 - 200 1.81

90-100350-001 350 150 - 350 3.34

90-100351-001* 350 150 - 350 3.34

90-100600-001 600 258 - 600 5.74

90-100601-001* 600 258 - 600 5.74

90-10090X-001 900 390-900 8.68

*Note: Includes liquid level indicator
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MATERIAL SAFETY
DATA SHEET

MSDS Number: 00057 Effective Date: 04/20/2001
Product Name: FM-200 Page: 1 of 7

SECTION I - CHEMICAL PRODUCT AND COMPANY IDENTIFICATION
Product Name: FM-200
Manufacturer: Great Lakes Chemical Corporation
Address: P.O. Box 2200 City: West Lafayette
State: Indiana Zip: 47996-2200
Emergency Telephone Number: 1-800-949-5167
Information Telephone Number: 1-765-497-6100 Fax: 1-765-497-6123
Chemtrec Phone: 1-800-424-9300
Effective Date: 04/20/2001 Supercede Date: 4/7/98
MSDS Prepared By: Regulatory Affairs Department/Great Lakes Chemical Corporation
Synonyms: 1,1,1,2,3,3,3-Heptafluoropropane, 2H-Heptafluoropropane
Product Use: Fire extinguishing, fire suppression, explosion suppression and inerting agent
Chemical Name: 1,1,1,2,3,3,3-Heptafluoropropane
Chemical Family: Halogenated alkane

Additional Information
No information available

SECTION II - COMPOSITION/INFORMATION ON INGREDIENTS
INGREDIENT NAME CAS NO. % EXPOSURE LIMITS

1,1,1,2,3,3,3-Heptafluoropropane 431890 > or = 99.9 Y (Hazardous)
Not established (OSHA PEL TWA)
Not established (OSHA PEL STEL)
Not established (OSHA PEL CEIL)
Not established (ACGIH TLV TWA)
Not established (ACGIH TLV STEL)
Not established (ACGIH TLV CEIL)

*Indented chemicals are components of previous ingredient.
Additional Information

No information available

SECTION III - HAZARDS IDENTIFICATION
Emergency Overview: Colorless gas

Odorless
Direct eye or skin contact with the liquid or cold gas can cause chilling
or possibly frostbite of exposed tissues.
May cause central nervous system effects.
Inhalation of high concentrations can be harmful or fatal due to
oxygen deprivation and/or heart irregularities.

Relevant Routes of Exposure: Inhalation
Signs and Symptoms of
Overexposure: Symptoms similar to oxygen deprivation (headache, nausea, dizziness

or loss of consciousness) may result from overexposure by inhalation.
Heart irregularities such as irregular pulse or heart palpitations may
indicate cardiac sensitivity.  Cold, white or discolored skin or in severe
cases blistering, can be a sign of frostbite caused by cold liquids or
gases.
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SECTION III - HAZARDS IDENTIFICATION
Medical Conditions Generally
Aggravated By Exposure: Persons with preexisting cardiac, respiratory, or central nervous

system disorders may be more susceptible to effects of an
overexposure.  The use of epinephrine or similar compounds can
increase susceptibility to heart irregularities caused by excessive
exposure to these types of compounds.

Potential Health Effects:      See Section XI for additional information.
Eyes: Direct eye contact with the liquid or cold gas can cause chilling or

possibly frostbite of exposed tissues.
Skin: Direct skin contact with the liquid or cold gas can cause chilling or

possibly frostbite of exposed tissues.
Ingestion: Not expected to be a hazard in normal industrial use.
Inhalation: Inhalation of high concentrations can be harmful or fatal due to

oxygen deprivation and/or heart irregularities (arrhythmias).  Misuse
of the product by deliberately inhaling high concentrations of this gas
could cause death without warning.

Chronic Health Effects: None known
Carcinogenicity:

NTP: No ACGIH: No
IARC: No OTHER: No
OSHA: No

Additional Information
No information available

SECTION IV - FIRST AID MEASURES
Eyes: Flush with water.  Get medical attention.
Skin: Flush with water;  if frostbite occurs get medical attention.
Ingestion: No information available
Inhalation: Remove person to fresh air;  if not breathing, give artificial

respiration.  If breathing is difficult, give oxygen.  Get medical
attention.

Antidotes: No information available
Notes to Physicians and/or
Protection for First-Aiders: The use of epinephrine or similar compounds can increase

susceptibility to heart irregularities caused by excessive exposure to
these types of compounds.

Additional Information
No information available

SECTION V - FIRE FIGHTING MEASURES
Flammable Limits in Air (% by
Volume): Not applicable
Flash Point: Nonflammable gas
Autoignition Temperature: Not available
Extinguishing Media: All conventional media are suitable.
Fire Fighting Instructions: Keep cylinders cool with a water spray applied from a safe distance.

Use a self-contained breathing apparatus if containers rupture or
release under fire conditions.  Do not allow reentry into areas where
this material has been released without first ventilating to remove
products of combustion/decomposition.
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SECTION V - FIRE FIGHTING MEASURES
Unusual Fire and Explosion
Hazards: Although containers of our product are provided with pressure and

temperature relief devices, containers can rupture if exposed to
localized heat.  Thermal decomposition will generate toxic and
corrosive gases.

Flammability Classification: Nonflammable gas
Known or Anticipated
Hazardous Products of
Combustion:

Decomposition by elevated temperatures (fire conditions, glowing
metal surfaces) may generate hazardous decomposition products
common to other CFCs, HCFCs or HBFCs.  These can include
hydrogen fluoride (ACGIH TLV = 3 ppm), carbon monoxide, carbon
dioxide and others.

Additional Information
No information available

SECTION VI - ACCIDENTAL RELEASE MEASURES
Accidental Release Measures: Evacuate the area and ventilate.  Do not enter areas where high

concentrations may exist (especially confined or poorly ventilated
areas) without appropriate protective equipment including a self-
contained breathing apparatus.

Personal Precautions: See Section VIII.
Environmental Precautions: No information available

Additional Information
No information available

SECTION VII - HANDLING AND STORAGE
Handling: Use the same type of precautions as would be used in handling any

cryogenic gas.  Protect container from damage.  Handle in well-
ventilated areas.  When this material is used as a firefighting agent in
fixed or portable extinguishing systems, follow manufacturer's
instructions for operation, inspection, maintenance and repair of the
system.

Storage: Store in a cool, dry, well-ventilated area away from incompatible
materials.
Keep container tightly closed.

Other Precautions: No information available
Additional Information

No information available

SECTION VIII - EXPOSURE CONTROLS/PERSONAL PROTECTION
Engineering Controls: No information available
Ventilation Requirements: Use local ventilation to minimize exposure to gas.

Use mechanical ventilation for general area control.
Personal Protective Equipment:

Eye/Face Protection: Chemical splash goggles when handling liquid
Skin Protection: Use lined neoprene gloves if handling liquid.

Clothing designed to minimize skin contact
Respiratory Protection: Wear a NIOSH/MSHA approved self-contained breathing apparatus in

emergency situations.
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SECTION VIII - EXPOSURE CONTROLS/PERSONAL PROTECTION
Consult the OSHA respiratory protection information located at
29CFR 1910.134 and the American National Standard Institute's
Practices of Respiratory Protection Z88.2.

Other Protective
Clothing or Equipment: No information available

Exposure Guidelines: See Section II.
Work Hygienic Practices: Wash thoroughly after handling.

Wash contaminated clothing before reuse.
Make sure piping is empty before doing maintenance work.

Additional Information
No information available

SECTION IX - PHYSICAL & CHEMICAL PROPERTIES
Appearance: Colorless gas Percent Volatile: Not available
Boiling Point: -16.4 degrees C (3

degrees F)
pH Value: Not available

Bulk Density: Not available pH Concentration: Not available
Color: Colorless Physical State: Gas
Decomposition Temperature: Not available Reactivity in Water: Not water reactive
Evaporation Rate: Not available Saturated Vapor

Concentration: Not available
Freezing Point: Not available Softening Point: Not available
Heat Value: Not available Solubility in Water: 260 mg/L
Melting Point: -131 degrees C (-204

degrees F)
Specific Gravity or
Density (Water=1): 1.46

Molecular/Chemical Formula: C3HF7 Vapor Density: 6.04
Molecular Weight: 170 Vapor Pressure: 58.8 psia at 70 degrees

F (21 degrees C)
Octanol/Water Partition
Coefficient: Not available

Viscosity: Not available

Odor: Odorless Volatile Organic
Compounds: Not available

Odor Threshold: Not available Water/Oil
Distribution
Coefficient:

Not available

Particle Size: Not available Weight Per Gallon: Not available
Additional Information

No information available

SECTION X - STABILITY AND REACTIVITY
Stability: Stable under normal conditions of handling and use.

Conditions to Avoid: None
Incompatibility With Other
Materials: Powdered metals (ex. Al, Mg, or Zn) and strong alkalis, oxidizers or

reducing agents are not compatible with this and most other
halogenated organic compounds.

Hazardous Decomposition
Products: Thermal decomposition may produce the following:

Hydrogen fluoride
Carbon monoxide and carbon dioxide

Hazardous Polymerization: Will not occur
Conditions to Avoid: None
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SECTION X - STABILITY AND REACTIVITY
Additional Information

No information available

SECTION XI - TOXICOLOGICAL INFORMATION
VALUE (LD50 OR LC50) ANIMAL ROUTES COMPONENTS
>788,696 ppm/4H Rat Acute Inhalation 1,1,1,2,3,3,3-Heptafluoropropane

Toxicological Information:
The human health hazards of this product are expected to be similar to other liquefied gases including N2,
CO2, CFCs, HCFCs, and HBFCs.  Therefore, direct eye or skin contact with the liquid or cold gas can cause
chilling or possibly frostbite of exposed tissues.  Inhalation of high concentrations can be harmful or fatal
due to oxygen deprivation and/or heart irregularities (arrhythmias).  Misuse of the product by deliberately
inhaling high concentrations of this gas could cause death without warning.  Persons with preexisting
cardiac or central nervous system disorders may be more susceptible to effects of an overexposure.

When tested with and without metabolic activation over a concentration range of 43.9-93.5%,
heptafluoropropane was not mutagenic in S. typhimurium.  Neither toxicity nor mutagenicity was observed
in a mouse lymphoma assay when heptafluoropropane was tested to a concentration of 56.8%.  Neither
toxicity nor an increase in micronuclei was observed in mice exposed to 10.5% heptafluoropropane.
Therefore, there is no evidence that heptafluoropropane is capable of inducing gene or chromosomal
mutations in vitro or chromosomal effects in vivo.  In other studies, heptafluoropropane did not show
genotoxicity or cytotoxicity.

Animal studies have found the rat 4 hour LC50 to be >788,696 ppm (~80%), the highest level tested.  A
cardiac sensitization study in dogs found the No Observable Adverse Effect Level (NOAEL) to be 9.0%.  The
Lowest Observable Adverse Effect Level (LOAEL) for this study was reported to be 10.5%.  A 90 day
inhalation study did not find any exposure related effects at 105,000 ppm (10.5% vol./vol.), the highest level
tested.  Inhalation studies looking for developmental effects on  pregnant rabbits and rats or their offspring
did not show any exposure related effects at the highest concentrations tested (105,000 ppm).

Additional Information
No information available

SECTION XII - ECOLOGICAL INFORMATION
Ecological Information: No information available

Additional Information
No information available

SECTION XIII - DISPOSAL CONSIDERATIONS
Disposal Considerations: Non-contaminated product is reclaimable.  Contact Great Lakes

Chemical Corporation for information.  Otherwise, dispose of waste in
an approved chemical incinerator equipped with a scrubber as allowed
by current Local, State/Province, Federal/Canadian laws and
regulations.

Additional Information
No information available
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SECTION XIV - TRANSPORT INFORMATION
U.S. DOT

Proper Shipping Name: Heptafluoropropane
Hazard Class: 2.2 ID Number: UN3296
Packing Group: N/A Labels: Nonflammable gas
Special Provisions: N/A Packaging Exceptions: 306
Non-Bulk Packaging: 304 Bulk Packaging: 314, 315
Passenger Air/Rail Limit: 75 kg Air Cargo Limit: 150 kg
Vessel Stowage: A Other Stowage: N/A
Reportable Quantity: N/A

AIR - ICAO OR IATA
Proper Shipping Name: Heptafluoropropane
Hazard Class: 2.2 ID Number: UN3296
Subsidiary Risk: N/A Packing Group: N/A
Hazard Labels: Nonflammable gas Packing Instructions: 200
Air Passenger Limit Per
Package: 75 kg

Packing Instruction -
Cargo: 200

Air Cargo Limit Per
Package: 150 kg

Special Provisions
Code:

N/A

WATER - IMDG
Proper Shipping Name: Heptafluoropropane
Hazard Class: 2.2 ID Number: UN3296
Packing Group: N/A Subsidiary Risk: N/A
Medical First Aid Guide
Code: 350

Additional Information
EmS No. 2-09

SECTION XV - REGULATORY INFORMATION
U.S. Federal Regulations:
The components of this product are either on the TSCA Inventory or exempt (i.e. impurities, a polymer
complying with the exemption rule at 40 CFR 723.250) from the Inventory.
State Regulations:
None known
International Regulations:
This material (or each component) is listed on the following inventories:
Canada - NDSL
EU - EINECS
Australia - AICS
Japan - ENCS
Korea - ECL
China - List I

Canadian WHMIS Hazard Class and Division = A.
SARA Hazards:

Acute: Yes Chronic: No
Reactive: No Fire: No
Pressure: No

Additional Information
The above regulatory information represents only selected regulations and is not meant to be a complete list.
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SECTION XVI - OTHER INFORMATION
NFPA Codes:

Health: 1 Flammability: 0
Reactivity: 0 Other: 0

HMIS Codes: * indicates chronic health hazard.
Health: 1 Flammability: 0
Reactivity: 0 Protection: X

Label Statements: Not available
Other Information: Abbreviations:

(L) = Loose bulk density in g/ml
LOEC = Lowest observed effect concentration
MATC = Maximum acceptable toxicant concentration
NA = Not available
N/A = Not applicable
NL = Not limited
NOAEL = No observable adverse effect level
NOEC = No observed effect concentration
NOEL = No observable effect level
NR = Not rated
(P) = Packed bulk density in g/ml
PNOC = Particulates Not Otherwise Classified
PNOR = Particulates Not Otherwise Regulated
REL = Recommended exposure limit
TS = Trade secret

Additional Information
Information on this form is furnished solely for the purpose of compliance with OSHA's Hazard
Communication Standard, 29CFR 1910.1200 and The Canadian Environmental Protection Act, Canada
Gazette Part II, Vol. 122, No. 2 and shall not be used for any other purpose.

Revision Information:
Section II - Purity
Section XV - International inventories
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Praxair Material Safety Data Sheet

1.  Chemical Product and Company Identification

Product Name:  Nitrogen, compressed (MSDS No.
P-4631-F)

Trade Name:  Nitrogen

Chemical Name:  Nitrogen Synonyms:  Dinitrogen

Formula:  N2 Chemical Family:  Permanent gas

Telephone: Emergencies: 1-800-645-4633* Company Name: Praxair, Inc.
CHEMTREC: 1-800-424-9300* 39 Old Ridgebury Road

Routine: 1-800-PRAXAIR Danbury, CT  06810-5113
* Call emergency numbers 24 hours a day only for spills, leaks, fire, exposure, or accidents involving this

product. For routine information, contact your supplier, Praxair sales representative, or call
1-800-PRAXAIR (1-800-772-9247).

2.  Composition/Information on Ingredients
See section 16 for important information about mixtures.

INGREDIENT
CAS
NUMBER

CONCEN-
TRATION OSHA PEL ACGIH TLV-TWA (2001)

Nitrogen 7727-37-9 >99%* None currently established Simple asphyxiant
* The symbol > means “greater than”; the symbol <, “less than.”

3.  Hazards Identification

EMERGENCY OVERVIEW
CAUTION!  High-pressure gas.
Can cause rapid suffocation.

May cause dizziness and drowsiness.
Self-contained breathing apparatus may be required by rescue workers.

Odor:  None

THRESHOLD LIMIT VALUE:  TLV-TWA, simple asphyxiant (ACGIH, 2001). TLV-TWAs should
be used as a guide in the control of health hazards and not as fine lines between safe and dangerous
concentrations.
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EFFECTS OF A SINGLE (ACUTE) OVEREXPOSURE:
INHALATION–Asphyxiant. Effects are due to lack of oxygen. Moderate concentrations may cause
headache, drowsiness, dizziness, excitation, excess salivation, vomiting, and unconsciousness. Lack
of oxygen can kill.
SKIN CONTACT–No harm expected.
SWALLOWING–An unlikely route of exposure. This product is a gas at normal temperature and
pressure.
EYE CONTACT–No harm expected.

EFFECTS OF REPEATED (CHRONIC) OVEREXPOSURE:  No harm expected.

OTHER EFFECTS OF OVEREXPOSURE:  Asphyxiant. Lack of oxygen can kill.

MEDICAL CONDITIONS AGGRAVATED BY OVEREXPOSURE:  The toxicology and the
physical and chemical properties of nitrogen suggest that overexposure is unlikely to aggravate existing
medical conditions.

SIGNIFICANT LABORATORY DATA WITH POSSIBLE RELEVANCE TO HUMAN HEALTH
HAZARD EVALUATION:  None known.

CARCINOGENICITY:  Nitrogen is not listed by NTP, OSHA, or IARC.

4.  First Aid Measures
INHALATION:  Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult,
qualified personnel may give oxygen. Call a physician.

SKIN CONTACT:  Flush with water. If discomfort persists, seek medical attention.

SWALLOWING:  An unlikely route of exposure. This product is a gas at normal temperature and
pressure.

EYE CONTACT:  Flush eyes thoroughly with water. Hold the eyelids open and away from the eyeballs
to ensure that all surfaces are flushed thoroughly. If discomfort persists, seek medical attention.

NOTES TO PHYSICIAN: There is no specific antidote. Treatment of overexposure should be directed
at the control of symptoms and the clinical condition of the patient.

5.  Fire Fighting Measures

FLASH POINT (test method): Not applicable
AUTOIGNITION TEMPERATURE: Not applicable
FLAMMABLE LIMITS IN AIR, % by volume: LOWER: Not applicable UPPER: Not applicable
EXTINGUISHING MEDIA:  Nitrogen cannot catch fire. Use media appropriate for surrounding fire.

SPECIAL FIRE FIGHTING PROCEDURES:  CAUTION!  High-pressure gas. Asphyxiant. Lack of
oxygen can kill. Evacuate all personnel from danger area. Immediately deluge cylinders with water from
maximum distance until cool; then move them away from fire area if without risk. Shut off flow if you
can do so without risk. Self-contained breathing apparatus may be required by rescue workers. (See
section 16.) On-site fire brigades must comply with OSHA 29 CFR 1910.156.
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UNUSUAL FIRE AND EXPLOSION HAZARDS:  Heat of fire can build pressure in cylinder and
cause it to rupture. No part of cylinder should be subjected to a temperature higher than 125°F (52°C).
Nitrogen cylinders are equipped with a pressure relief device. (Exceptions may exist where authorized by
DOT.)

HAZARDOUS COMBUSTION PRODUCTS:  None known.

6.  Accidental Release Measures
STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED: CAUTION! High-pressure
gas. Asphyxiant. Lack of oxygen can kill. Evacuate all personnel from danger area. Use self-contained
breathing apparatus where needed. Shut off flow if you can do so without risk. Ventilate area or move
cylinder to a well-ventilated area. Test for sufficient oxygen, especially in confined spaces, before
allowing reentry.

WASTE DISPOSAL METHOD:  Prevent waste from contaminating the surrounding environment.
Keep personnel away. Discard any product, residue, disposable container, or liner in an environmentally
acceptable manner, in full compliance with federal, state, and local regulations. If necessary, call your
local supplier for assistance.

7.  Handling and Storage
PRECAUTIONS TO BE TAKEN IN STORAGE:  Store and use with adequate ventilation. Firmly
secure cylinders upright to keep them from falling or being knocked over. Screw valve protection cap
firmly in place by hand. Store only where temperature will not exceed 125° F (52° C). Store full and empty
cylinders separately. Use a first-in, first-out inventory system to prevent storing full cylinders for long
periods.

PRECAUTIONS TO BE TAKEN IN HANDLING:  Protect cylinders from damage. Use a suitable
hand truck to move cylinders; do not drag, roll, slide, or drop. Never attempt to lift a cylinder by its cap;
the cap is intended solely to protect the valve. Never insert an object (e.g., wrench, screwdriver, pry bar)
into cap openings; doing so may damage the valve and cause a leak. Use an adjustable strap wrench to
remove over-tight or rusted caps. Open valve slowly. If valve is hard to open, discontinue use and contact
your supplier. For other precautions in using nitrogen, see section 16.

For additional information on storage and handling, refer to Compressed Gas Association (CGA)
pamphlet P-1, Safe Handling of Compressed Gases in Containers, available from the CGA. Refer to
section 16 for the address and phone number along with a list of other available publications.

8.  Exposure Controls/Personal Protection
VENTILATION/ENGINEERING CONTROLS:

LOCAL EXHAUST–Use a local exhaust system, if necessary, to prevent oxygen deficiency.
MECHANICAL (general)–General exhaust ventilation may be acceptable if it can maintain an
adequate supply of air.
SPECIAL–None
OTHER–None

RESPIRATORY PROTECTION:  None required under normal use. Air-supplied respirators must be
used in confined spaces or in an oxygen-deficient atmosphere. Respiratory protection must conform to
OSHA rules as specified in 29 CFR 1910.134.

SKIN PROTECTION:  Wear work gloves when handling cylinders.
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EYE PROTECTION:  Wear safety glasses when handling cylinders. Select in accordance with OSHA
29 CFR 1910.133.

OTHER PROTECTIVE EQUIPMENT:  Metatarsal shoes for cylinder handling. Select in accordance
with OSHA 29 CFR 1910.132 and 1910.133. Regardless of protective equipment, never touch live
electrical parts.

9.  Physical and Chemical Properties

MOLECULAR WEIGHT: 28.01
SPECIFIC GRAVITY (air = 1) at 70°F (21.1°C) and 1 atm: 0.967
GAS DENSITY at 70°F (21.1°C) and 1 atm: 0.072 lb/ft3 (1.153 kg/m3)
SOLUBILITY IN WATER, vol/vol at 32°F (0°C) and 1 atm: 0.023
PERCENT VOLATILES BY VOLUME: 100
BOILING POINT at 1 atm: -320.44°F (-195.80°C)
MELTING POINT at 1 atm: -345.8°F (-209.9°C)
APPEARANCE, ODOR, AND STATE:  Colorless, odorless, tasteless gas at normal temperature
and pressure.

10.  Stability and Reactivity

STABILITY: Unstable Stable
INCOMPATIBILITY (materials to avoid):  None known.
HAZARDOUS DECOMPOSITION PRODUCTS:  None known.
HAZARDOUS POLYMERIZATION: May Occur Will Not Occur
CONDITIONS TO AVOID:  Under certain conditions, nitrogen can react violently with lithium,
neodymium, titanium, and magnesium to form nitrides. At high temperature it can also combine with
oxygen and hydrogen.

11.  Toxicological Information
Nitrogen is a simple asphyxiant.

12.  Ecological Information
No adverse ecological effects expected. Nitrogen does not contain any Class I or Class II ozone-depleting
chemicals. Nitrogen is not listed as a marine pollutant by DOT.

13.  Disposal Considerations
WASTE DISPOSAL METHOD:  Do not attempt to dispose of residual or unused quantities. Return
cylinder to supplier. For emergency disposal, secure cylinder in a well-ventilated area or outdoors, and
then slowly discharge gas to the atmosphere.
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14.  Transport Information

DOT/IMO SHIPPING NAME: Nitrogen, compressed
HAZARD
CLASS: 2.2

IDENTIFICATION
NUMBER: UN 1066

PRODUCT
RQ: None

SHIPPING LABEL(s): NONFLAMMABLE GAS

PLACARD (when required): NONFLAMMABLE GAS

SPECIAL SHIPPING INFORMATION:  Cylinders should be transported in a secure position, in a
well-ventilated vehicle. Cylinders transported in an enclosed, nonventilated compartment of a vehicle can
present serious safety hazards.

Shipment of compressed gas cylinders that have been filled without the owner's consent is a violation of
federal law [49 CFR 173.301(b)].

15.  Regulatory Information
The following selected regulatory requirements may apply to this product. Not all such requirements are
identified. Users of this product are solely responsible for compliance with all applicable federal, state,
and local regulations.

U.S. FEDERAL REGULATIONS:
EPA (ENVIRONMENTAL PROTECTION AGENCY)

CERCLA:  COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND
LIABILITY ACT OF 1980 (40 CFR Parts 117 and 302):

Reportable Quantity (RQ):  None

SARA:  SUPERFUND AMENDMENT AND REAUTHORIZATION ACT:
SECTIONS 302/304:  Require emergency planning based on Threshold Planning Quantity
(TPQ) and release reporting based on Reportable Quantities (RQ) of Extremely Hazardous
Substances (EHS) (40 CFR Part 355):

Threshold Planning Quantity (TPQ):  None
EHS RQ (40 CFR 355):  None

SECTIONS 311/312:  Require submission of MSDSs and reporting of chemical inventories
with identification of EPA hazard categories. The hazard categories for this product are as
follows:

IMMEDIATE:  No PRESSURE:  Yes
DELAYED:  No REACTIVITY:  No

FIRE:  No
SECTION 313:  Requires submission of annual reports of release of toxic chemicals that
appear in 40 CFR Part 372.

Nitrogen does not require reporting under Section 313.
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40 CFR 68:  RISK MANAGEMENT PROGRAM FOR CHEMICAL ACCIDENTAL
RELEASE PREVENTION:  Requires development and implementation of risk management
programs at facilities that manufacture, use, store, or otherwise handle regulated substances in
quantities that exceed specified thresholds.

Nitrogen is not listed as a regulated substance.

TSCA:  TOXIC SUBSTANCES CONTROL ACT:  Nitrogen is listed on the TSCA inventory.
OSHA:  OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION:

29 CFR 1910.119:  PROCESS SAFETY MANAGEMENT OF HIGHLY HAZARDOUS
CHEMICALS:  Requires facilities to develop a process safety management program based on
Threshold Quantities (TQ) of highly hazardous chemicals.

Nitrogen is not listed in Appendix A as a highly hazardous chemical.

STATE REGULATIONS:
CALIFORNIA:  Nitrogen is not listed by California under the SAFE DRINKING WATER AND
TOXIC ENFORCEMENT ACT OF 1986 (Proposition 65).
PENNSYLVANIA:  Nitrogen is subject to the PENNSYLVANIA WORKER AND COMMUNITY
RIGHT-TO-KNOW ACT (35 P.S. Sections 7301-7320).

16.  Other Information
Be sure to read and understand all labels and instructions supplied with all containers of this product.

NOTE:  The suitability of nitrogen as a component in underwater breathing gas mixtures is to be
determined by or under the supervision of personnel experienced in the use of underwater breathing gas
mixtures and familiar with the physiological effects, methods employed, frequency and duration of use,
hazards, side effects, and precautions to be taken.

OTHER HAZARDOUS CONDITIONS OF HANDLING, STORAGE, AND USE: High-pressure
gas. Use piping and equipment adequately designed to withstand pressures to be encountered. Gas can
cause rapid suffocation due to oxygen deficiency. Store and use with adequate ventilation. Close valve
after each use; keep closed even when empty. Never work on a pressurized system. If there is a leak,
close the cylinder valve. Blow the system down in a safe and environmentally sound manner in
compliance with all federal, state, and local laws; then repair the leak. Never place a compressed gas
cylinder where it may become part of an electrical circuit.
MIXTURES:  When you mix two or more gases or liquefied gases, you can create additional,
unexpected hazards. Obtain and evaluate the safety information for each component before you produce
the mixture. Consult an industrial hygienist or other trained person when you evaluate the end product.
Remember, gases and liquids have properties that can cause serious injury or death.

HAZARD RATING SYSTEMS:

NFPA RATINGS: HMIS RATINGS:
HEALTH = 0 HEALTH = 0
FLAMMABILITY = 0 FLAMMABILITY = 0
REACTIVITY = 0 REACTIVITY = 0
SPECIAL = SA (CGA recommends this to designate Simple Asphyxiant.)
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STANDARD VALVE CONNECTIONS FOR U.S. AND CANADA:
THREADED: 0-3000 psig

3001-5500 psig
5001-7500 psig

CGA-580
CGA-680
CGA-677

PIN-INDEXED YOKE: 0-3000 psig CGA-960 (medical use)
ULTRA-HIGH-INTEGRITY CONNECTION: 0-3000 psig CGA-718

Use the proper CGA connections. DO NOT USE ADAPTERS. Additional limited-standard
connections may apply. See CGA pamphlet V-1 listed below.

Ask your supplier about free Praxair safety literature as referred to in this MSDS and on the label for this
product. Further information about this product can be found in the following pamphlets published by the
Compressed Gas Association, Inc. (CGA), 4221 Walney Road, 5th Floor, Chantilly, VA 20151-2923,
Telephone (703) 788-2700.

AV-1 Safe Handling and Storage of Compressed Gases
G-10.1 Commodity Specification for Nitrogen
P-1 Safe Handling of Compressed Gases in Containers
P-9 Inert Gases – Argon, Nitrogen, and Helium
P-14 Accident Prevention in Oxygen-Rich, Oxygen-Deficient Atmospheres
SB-2 Oxygen-Deficient Atmospheres
V-1 Compressed Gas Cylinder Valve Inlet and Outlet Connections
 — Handbook of Compressed Gases, Third Edition
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Praxair MSDSs are furnished on sale or delivery by Praxair or the independent distributors and suppliers
who package and sell our products. To obtain current Praxair MSDSs for these products, contact your
Praxair sales representative or local distributor or supplier. If you have questions regarding Praxair
MSDSs, would like the form number and date of the latest MSDS, or would like the names of the Praxair
suppliers in your area, phone or write the Praxair Call Center (Phone:  1-800-PRAXAIR; Address:
Praxair Call Center, Praxair, Inc., PO Box 44, Tonawanda, NY 14151-0044).

Praxair and the Flowing Airstream design are trademarks or registered trademarks of
Praxair Technology, Inc. in the United States and other countries.

Praxair, Inc.
39 Old Ridgebury Road
Danbury, CT 06810-5113

Printed in USA Page 8 of 8

Praxair asks users of this product to study this MSDS and become aware of product hazards and safety
information. To promote safe use of this product, a user should (1) notify employees, agents, and
contractors of the information in this MSDS and of any other known product hazards and safety
information, (2) furnish this information to each purchaser of the product, and (3) ask each purchaser to
notify its employees and customers of the product hazards and safety information.

The opinions expressed herein are those of qualified experts within Praxair, Inc. We
believe that the information contained herein is current as of the date of this Material
Safety Data Sheet. Since the use of this information and the conditions of use of the
product are not within the control of Praxair, Inc., it is the user’s obligation to
determine the conditions of safe use of the product.
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