
BUTTERFLY VALVES - 2” (50mm) thru 12” (300mm) 
SERIES 8000FP WAFER AND LUG STYLES - 175 PSI (12.1 bar) 

The Series 8000FP Butterfly Valves 
(Ref. Figure A) are indicating type 
valves designed for use in fire protec- 
tion systems, where a visual indication 
is required as to whether the valve is 
open or closed. They are used, for 
example, as system, sectional, and 
pump water control valves. They are 
available with wafer or tapped lug bod- 
ies (Ref. Figure B). 

For applications requiring supervision 
of the open position of the valve, the 
Gear Operators for the Series 8000FP 
Butterfly Valves are available with two 
sets of factory installed internal 
switches each having SPDT contacts. 

The Gear Operator is also available 
without internal switches, in which 
case, the Gear Operator will accept 
direct attachment of a field installed 
external supervisory control valve 
switch, which has two sets of SPDT 
contacts. Information on the internal 
switches, as well as the externally 
mounted, Model PCVS-2 Supervisory 
Control Valve Switch, is given in the 
Technical Data section. 

The Series 8000FP Butterfly Valves 
are listed by Underwriters Labora- 
tories Inc. and Underwriters’ Labora- 
tories of Canada, as well as approved 
by Factory Mutual Research Corpora- 
tion as indicated in Table A. 

The Series 8000FP Butterfly Valves 
are accepted by the City of New York 
under MEA 349-93-E. 

The Series 8000FP Butterfly Valves 
with internal supervisory switches are 
listed by the California State Fire Mar- 
shal under Listing No. 7770-0090.103. 

The factory installed SPDT internal 
switches are listed by Underwriters 
Laboratories Inc. as “Supervisory Tam- 
per Switches” when the normally open 
contacts (for valve full open) are used 
for connection to the supervisory cir- 
cuit of an alarm control panel or indi- 
cating device. 

The Model PCVS-2 Supervisory Con- 
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FIGURE A 
TYPICAL SERIES 8000FP WAFER STYLE BUtTERFLY VALVE 

trol Valve Switch is listed by Underwrit- 
ers Laboratories Inc. and Under- 
writers’ Laboratories of Canada. It is 
approved by the Factory Mutual Re- 
search Corporation. The listings and 
approval are under the name of Potter 
Electric Signal Company. 

W-NG 
The Series 8000FP Butterfly Valves 
described herein must be installed 
and maintained in compliance with 
this document, as well as with the 
applicable standards of the National 
Fire Protection Association, in addi- 
tion to the standards of any other au- 
thorities having jurisdiction. Failure 
to do so may impair the integrity of 
these devices. 

The owner is responsible for main- 
taining their fire protection system 
and devices in proper operating con- 
dition. The installing contractor or 
manufacturer should be contacted rel- 
ative to any questions. 

Removing or disabling the tamper re- 
sistant fasteners used to secure either 
the cover of a Gear Operator with in- 
ternal switches or the cover of the 

MO&Z PCVS-2 Supervisory Control 
Valve Switch will void the applicable 
listings and approval. 

Valve Assemblies: 
The 2 inch (50mm) through 12 inch 
(300mm) Series 8000FP Butterfly 
Valves are rated for a maximum ser- 
vice pressure of 175 psi (12,l bar). 
The valves may be installed with flow 
from either direction and are left hand 
opening (i.e. the handwheel turns 
counterclockwise to open). A flag-type 
indicator on the Gear Operator visually 
indicates both open and closed posi- 
tions of the valve. The Valve Body and 
Gear Operator including the Hand- 
wheel is painted red, and the Flag In- 
dicator is painted yellow. 

The Valve dimensions are shown in 
Figure B-l, and Table B provides the 
stud and bolt dimensions. 

The Series 8000FP Butterfly Valves 
may be installed with any schedule or 
pressure class of pipe or tubing that is 
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) (194,6) ) (150,l) ) (57,9) ) (41.4) 1 (76,2) 1 (127,O) l(l20.7) 1 1 (6,4) 1 (34s8) 
2 50 12.18 5.75 5.09 2.56 7.66 5.91 2.28 1.63 3.00 5.00 4.75 518 0.25 1.37 

(309,4) (146,l) (129,3) (6590) 

2-112 65 13.00 6.25 5.81 2.88 1 7.66 1 5.91 1 2.28 1 1.75 1 3.00 1 5.00 1 5.50 1 518 1 0.38 1 1.79 
(3302) (158,8) (147,6) (73,2) (194,6) (150,l) (57,9) (44,5) (76.2) (127,0) (13917) (9,7) (457) 

3 80 13.63 
6.50 6.25 3.25 7.66 5.91 2.28 1.75 3.00 1 $%) && 5'8 "a' 2'58 

(346,2) (165,l) (158,8) (82,6) (194,6) (150,l) (57,9) (4495) (7632) (17,5) 165.51 . ,, 
4 100 15.37 7.25 7.81 4.25 7.66 5.91 2.28 2.01 3.00 5.00 7.50 518 1.05 3.58 

(390,4) (164,2) (198,4) (108,O) (194,6) (150,l) (57,9) (51,l) (76,2) (127,O) (190,5) (26,7) (9'W) 

5 125 16.93 7.75 8.75 5.31 7.66 5.91 2.28 2.09 3.00 5.00 8.50 314 1.49 4.83 
(430,O) (196,9) (222,2) (134,9) (194,6) (150,l) (57,9) (53,l) (76,2) (127,O) (215,9) (37,8) (11796) 

6 150 18.25 8.38 9.75 6.00 7.66 5.91 2.28 2.13 3.00 5.00 9.50 314 1.97 5.68 
(463,6) (212,9) (247,7) (152,4) (194,6) (150,l) (57,9) (54,l) (76,2) (127,O) (241,3) (50,O) (144,3) 

8 200 24.98 9.63 12.00 7.56 10.15 8.62 3.00 2.35 3.13 12.00 11.75 314 2.78 7.50 
(634,5) (244,6) (304,8) (192,0) (257,8) (218.9) (76,2) (59,7) (79.5) (30438) (29815) (70,l) (190*5) 

10 250 27.79 11.00 14.50 9.00 10.15 8.62 3.00 2.64 3.13 12.00 14.25 718 3.67 9.61 
(7053) W'W) (368r3) (228,6) (257,8) 

12 300 30.60 12.50 17.50 10.31 

(218,9) (76,2) (67,l) (79.5) (304,8) (36290) (932) (2441) 
il.65 8.62 3.00 3.00 3.13 

1 ~~- 1(777,2) ( (317,5) ((444,5) ) (261,9) (295,l) (218,9) (76,2) (7692) (7995) &t:) &?) 7'8 4'43 11*46 (112,5) f291.1) 

VALVE 
PIPE SIZE 

DIMENSIONS IN INCHES AND (MILLIMETRES) 

INCH MM A B c D E F G H J K LMN P 
ANSI ON 

. ., 

* WITH VALVE FULL OPEN 

FIGURE B-l 
VALVE DIMENSIONS 

listed or approved for fire protection 
service, provided that its wall thick- 
ness is no greater than that for Sched- 
ule 40 pipe. 

The nominal pressure loss versus flow 
rate and approximate friction loss ex- 
pressed in equivalent length of pipe for 
each size valve are given in Figure C. 

The Series 8000FP components are 
illustrated in Figure D-l and D-2. The 
Body is cast iron per ASTM Al 26 Class 
B, and the Liner is EPDM with a phe- 
nolic backing. The Disc is aluminum 
bronze per ASTM 8148 (C95400). The 
Drive Shaft and Lower Shaft are Type 
416 stainless steel, and the retention 
Pins are plated steel. The Upper and 
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Lower Bearings are bronze per ASTM 
8438 Grade I, Type II. 

The 2 inch (50mm) through 6 inch 
(150mm) size valves are provided with 
a GG-4 Gear Operator (Ref. Figure 
D-l) and the 8 inch (200mm) through 
12 inch (300mm) size valves are pro- 
vided with a GG-8 Gear Operator (Ref. 
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NOTES: 
1. Listed by Underwriters Laboratories In- 

corporated. 

2. Approved by Factory Mutual Research 

Corporation. 

3. Listed by Underwriters’ Laboratories of 
Canada. 

t Laboratory listings and approvals do not 

apply. 

TABLE A 
LABORATORY LISTINGS AND APPROVALS 

FIGURE B-2 
POST INDICATOR VALVE 

ASSEMBLY 
(Series 8000FP Butterfly Valve 

with Stem Extension) 

VALVE 
PIPE SIZE 

INCHES MM 

ANSI DN 

2 50 

2-l/2 65 

3 80 

4 100 

5 125 

6 150 

8 200 

10 250 

12 300 

STUD 

DIMENSIONS IN INCHES AND 
(MILLIMETRES) 

ALTERNATE BOLT 

WAFERTYPEBUTTERFLYVALVE WAFERTYPEBUTTERFLYVALVE 

LUG TYPE BUTTERFLY VALVE 

TABLE B 
STUD AND BOLT DIMENSIONS 
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* 1 PSI = 0,06895 BAR = 6,895 kPa 

** 1 GPM = 3,785 LPM 

t THE EQUIVALENT LENGTH IN FEET OF 
PIPE IS BASED ON THE HAZEN AND WIL- 
LIAMS FORMULA AND THE FLOW RATES 
TYPICALLY USED WITH EACH SIZE VALVE. 

FIGURE C 
NOMINAL FRICTION LOSS 
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GEAR 
OPERATOR 

lFQ/ DRIVE SHAFT 

ALIGNMENT PIN <s> DRl;;p;6”,,,,lNG 
/ 

FASTENERS] x \ 

/ RETAINING PIN 

\&-LOWER BEARING 

, / w LINER 

RETAINING PIN 

LOWER SHAFT 

FIGURE D-l 
SERIES 8000FP VALVE ASSEMBLY 
Shown with GG-4 Gear Operator for 

2 Inch (50mm) through 6 Inch (150mm) Valve Sizes 

ALIGNMENT PIN 

GEAR OPERATOR FASTENERS 

FIGURE D-2 
GG-8 GEAR OPERATOR FOR 

8 INCH (200mm) 
through 

12 INCH (300mm) 
VALVE SIZES 

Figure D-2). A steel Drive Pin engages 
the Drive Shaft with the GG-4 Gear 
Operator, and a steel Key engages the 
Drive Shaft with the GG-8 Gear Oper- 
ator. The GG-4 and GG-8 Gear Oper- 
ators are lifetime internally lubricated 
and are mounted directly to the valve 
flange with plated steel fasteners. The 
cast gray iron housings are weather 
resistant, and the Handwheels as well 
as Indicator Flags of each type Gear 
Operator are of cast gray iron con- 
struction. 

Stem Extensions: 
Figure B-2 illustrates the Stem Exten- 
sions that are available for the Series 
8000FP Valves so that they may be 
used as a post indicator valve for un- 
derground, thru-wall, and remote oper- 
ation applications. The Stem Exten- 

sion is gasketed at its connection to 
the 8000FP Valve and sealed with an 
O-ring at the Gear Operator. All other 
components of the Stem Extension are 
cast iron or carbon steel. The external 
surfaces of the Stem Extension are 
painted red. 

Supervisory Switches: 
The Series 8000FP is available with or 
without internal supervisory switches 
for supervising the Valve in the open 
position. The internal switches are 
only available as factory installed orig- 
inal equipment. 

-lnternal- 
Figure E illustrates the general ar- 
rangement of the two internal 
switches, as well as the color coding 
for the wire leads. When provided with 
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internal switches, the covers of both 
the GG-4 and GG-8 Gear Operators 
are secured with tamper resistant bolts 
and nuts. The electrical ratings for the 
switch contacts are UUULC Listed and 
FM Approved as follows: 

125/250 VAC . 10.00 Amps 
125 VDC . . . . . . 0.50 Amps 
250 VDC . . . . . 0.25 Amps 
Oto30VDC* . . . . 1.50Amps 
* Maximum ULC rating 

Both of the switches in the GG-4 and 
the GG-8 Gear Operators are provided 
with double wire leads to accomodate 
“in and out”supervision of the normally 
open contacts (for valve full open) per 
NFPA 13 and 72. 

-External- 
The Series 8OOOFP, when ordered 
without factory installed internal super- 
visory switches, will accept direct at- 
tachment of a field installed, externally 
mounted, supervisory control valve 
switch for supervising the Valve in the 
open position. Figure F illustrates at- 
tachment of the Model PCVS-2 Super- 
visory Control Valve Switch. 

The PCVS-2 has two switches with 
SPDT (Form C) contacts. The set of 
contacts that are in the normally open 
position, when the valve is full open, 
can be used to provide supervision of 
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the open position of the valve per 
NFPA 13 and 72. Screw type wiring 
terminals, which accomodate “in and 
out” electrical supervision to the switch 
contacts, are marked as to their COM, 
NO or NC designation. Each set of 
contacts is rated as follows: 

125/250 VAC . . . 15.00 Amps 
0 to 30 VDC . . . . . 2.50 Amps 

The PCVS-2 utilizes a weather proof 
NEMA 6P enclosure. The cover is se- 
cured with tamper resistant screws 
which require a special key wrench for 
removal. The switch housing is cast 
aluminum finished with a red spatter 
enamel. All parts are plated to resist 
corrosion. 

The Series 8000FP Butterfly Valves 
may be installed with the flow in either 
direction. They are designed for instal- 
lation between the faces of ANSI Class 
125 and 150 flanges. The Series 
8000FP are self-sealing between mat- 
ing flanges; therefore they do not re- 
quire the use of additional gaskets. 

The Series 8000FP Butterfly Valves 
may be installed with any schedule or 
pressure class of pipe or tubing that is 
listed or approved for fire protection 
service, provided that its wall thick- 
ness is no greater than that for Sched- 
ule 40 pipe. 

The wafer bodies have locating lugs to 
ensure proper centering of the valve 
body when flange bolts are installed. 
Lug bodies have bolt hole locations 
that are the same as mating flanges. 
Flange fasteners must meet the di- 
mensional specifications of Table B. 
Bolts and studs must meet the mini- 
mum strength requirements of ASTM 
A307 (Grade B), and the nuts must 
meet the minimum strength require- 
ments of ASTM A563 (Grade A). 

Prior to installation, close the valve. 
Spread the flanges apart far enough to 
allow the valve to slip easily between 
the flanges. Insert the valve between 
the flanges. Be sure to center the valve 
and not damage the liner. Allow the 
flanges to return to their unspread 
state. Install and hand-tighten all 
flange bolts. Slowly open the valve, 
checking for free movement of the 
disc. If no obstruction is encountered, 
leave the valve in the open position, 
and using a cross-draw sequence, 
tighten all flange bolts until the valve is 
metal-to-metal all around with both 
mating flanges. Be certain to keep 
flange faces as parallel as possible 
during and after tightening bolts or 
studs. After final tightening, again 
check the valve for full opening and 
closing 

ER WIRE TYPICAL ELECTRICAL 
LEADS CONNECTIONS 

-IIt I 
r --- --I 

NOTES 
1. Contacts shown with valve full open. 
2. Wire leads are 18 AWG UL Style 1015 600V 105X (CSA Type TEW). 
3. Wire leads extend about 18 inches (450mm) beyond the conduit connection. 
4. The factory installed SPDT internal switches are listed by Underwriters Laboratories Inc. 

as “Supervisory Tamper Switches” when the normally open contacts (for valve full open) 
are used for connection to the supervisory circuit of an alarm control panel or indicating 
device. 

5. The normally closed contacts (for valve full open) are only intended for use with closed 
loop supervisory circuits installed per NFPA standards earlier than the 1990 edition of 
NFPA 72. 

6. CAUTION -When there are supervisory switches of the screw terminal type connected 
in parallel with the GG-4 and GG-8 internal supervisory switches, it is not acceptable for 
an uninsulated section of a single conductor to be looped around the screw terminal to 
serve as two separate connections. The wire must be severed to serve as two separate 
connections, thereby providing supervision of the connection at the screw terminal in the 
event that the wire becomes dislodged from under the terminal of the next supervisory 
switch. J 

GG-4 Gear Operator GG-8 Gear Operator 

iES 

l/2” CONDUIT 
CONNECTION 

FIGURE E 
INTERNAL SUPERVISORY SWITCH ARRANGEMENT 

(Optional) 

Refer to Figure F for installation in- 
structions for the externally mounted, 
Model PCVS-2 Supervisory Switch. 

Conduit and electrical connections are 
to be made in accordance with the 
requirements of the authority having 
jurisdiction and/or the National Electri- 
cal Code. 
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NOTES 
For outdoor applications utilizing the 
Model PCVS-2 Supervisory Switch, 
use of a weathertight conduit connec- 
tor with a gasket seal is recom- 
mended. 

For outdoor applications with inter- 
nal supervisory switches, it is recom- 
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mended that wiring connections be 
made at a temperature above 
15”Fl-9°C in order to ensure sufi- 
cient flexibility of the wire lead insu- 
lation. 

The Series 8000FP Butterfly Valves do 
not require any regularly scheduled 
maintenance or lubrication. It is recom- 
mended, however, that the valves be 
routinely inspected as described 
below. Any impairment must be im- 
mediately corrected. 

It is also recommended that fire protec- 
tion systems be inspected by a quali- 
fied Inspection Service. 

NOTES 
Before closing a fire protection system 
control valve for maintenance or in- 
spection work on either the valve or 
fire protection systems which it con- 
trols, permission to shut down the af- 
fected fire protection systems must 
first be obtained from the proper au- 
thorities and all personnel who may 
be affected by this decision must be 
notified. 

Inspection: 
It is recommended that fire protection 
system water control valves be: 

1. Chain locked in the fully-open posi- 
tion using the Handwheel. Locks 
and chains must be sturdy and resis- 
tant to breakage except by heavy 
bolt cutters. 

2. Wire or strap sealed, if not locked, in 
the fully-open position. Inquire with 
the applicable insurance authority 
te,:thhlir requirements as to the type 

3 Periodically (once a week for sealed 
valves and once a month for locked 
or electrically supervised valves), 
visually inspected with the following 
items checked: 

l The valves are readily accessi- 
ble. 

l The valves are in good condition 
and do not leak. 

l The valves are properly locked 
or sealed in the full open posi- 
tion. 

l The key to a locked valve is 
readily accessible to the individ- 
uals responsible for sprinkler 
system maintenance, as well as 
watchmen. 

4. The valve should also be physically 
tried (i.e., completely closed and 
then fully opened), if there are any 

8”WC-8282-3-FP 

Body Switch 
Style Construction 

W Wafer FP None 
Body 

L Lug FD Two 
Body 

Post Indicator Valve Assemblies As Follows: 
Example: 8”WC-8282-3FP w/38” PIVA 

TABLE C 
FIGURE NUMBER SELECTION 

damaged parts, sign of tampering, 
or the position of the valve is ques- 
tionable. 

Impaired valves must be im- 
mediately replaced. 

Seller warrants for a period of one year 
from the date of shipment (warranty 
period) that the products furnished 
hereunder will be free from defects in 
material and workmanship. 

For further details on Warranty, see 
Price List. 

Butterfly Valves: 
Specify: Figure Number (specify from 
Table C), (specify size) inch Series 
8000FP Butterfly Valve with (specify 
wafer or tapped lug) style body and 
(specify no or two) internal supervisory 
switches. 

Post Indicator Valve Assemblies 
(Special Order, Ref. Figure B-2): 
Specify: Figure Number (specify from 
Table C), (specify size) inch Series 
8000FP Butterfly Valve with (specify 
wafer or tapped lug) style body; (spec- 
ify no or two) internal supervisory 
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switches; and, with (specify length) 
inch Stem Extension. 

Supervisory Control Valve Switch: 
Specify: Model PCVS-2 Supervisory 
Control Valve Switch, 
PSN 54-647-l -001. 

The following are the nominal weights 
for the Series 8000FP Butterfly Valves: 

Wafer Style 
2". ...................... 17lbs. (7,7kg) 

2-l/2" .................... 18lbs. (8.2kg) 
3". ...................... 19 Ibs. (8,6 kg) 

4* ....................... 23Ibs.(l0,4kg) 
5" ............ .......... 29Ibs.(13,2kg) 

6" ....................... 31Ibs.(l4,lkg) 

8". ...................... 59lbs.(26,8kg) 

10" ...................... 79lbs.(35,8kg) 
12" ...................... 113Ibs.(51,3kg) 

Lug Style 
2" ....................... 201bs. (9,l kg) 
2-l/2" . . ................ 22lbs.(iO,Okg) 
3" ....................... 23Ibs.(l0,4kg) 

4" ....................... 29Ibs.(l3,2kg) 
5". ...................... 37lbs.(l6,8kg) 
6". ...................... 39lbs.(l7,7kg) 
8" ....................... 67lbs.(30,4kg) 
IO" ...................... 94Ibs.(42,6kg) 
12". ..................... 135lbs.(61,2kg) 

OBSOLE
TE



Install the PCVS-2 Switch onto the 
GG-4 Gear Operator as follows: 

1. Partially close the GG-4 Gear Operator (at least 
4 turns from the full open position), and then 
remove the Plug from the Gear Operator Cover. 

2. Loosen the Set Screw that holds the Nipple onto 
the PCVS assembly, and then remove the Nip- 
ple. 

3. With the Locknut screwed over the Nipple 
threads, hand tighten the Nipple into the Gear 
Operator Cover, and then tighten the Locknut 
against the Cover to secure the Nipple firmly in 
place. 

4. Remove the Cover from the PCVS assembly, 
and then loosen/tighten the Trip Rod Locking 
Screw, as necessary, just to the point at which 
the Trip Rod can be either retracted or extended 
with some slight resistance. 

5. Adjust the position of the Trip Rod so that ap- 
proximately 3” (75mm) of the Trip Rod is ex- 
posed. Do not tighten the Trip Rod Locking 
Screw. 

6. Slide the PCVS assembly as far as possible 
over the Nipple while maintaining proper orien- 
tation of the PCVS assembly, as shown in the 
GG-4 Elevation View; and, then tighten the Set 
Screw that holds the PCVS assembly onto the 
Nipple. (The Trip Rod will slide back into the 
PCVS assembly as it comes in contact with the 
Gear Segment within the Gear Operator.) 

7. Gently push the Switch Actuator as far as pos- 
sible towards the Switches and, while holding it 
in that position, sec.@& tighten the Trip Rod 
Locking Screw. 

8. Attach leads from an electrical continuity meter, 
to the appropriate terminals. 

9. Turn the Gear Operator to the full open position, 
and verify that the PCVS Switch contacts 
change position within two turns of the hand- 
wheel from the Valve being fully open. 

10. Begin to close the Gear Operator. Verify that the 
PCVS Switch contacts change position within 
two turns of the handwheel from the Valve being 

1 1. 

fully open. 

Remove the electrical continuity test leads. The 
external field wiring connections can now be 
made IO the PCVS Switch. Use of a weather- 
tight elbow conduit connector with a gasket seal 
is recommended. 

SWITCH TRIP ROD- ( n \ 

GG-4 Plan View 

GG-4 Elevation View 

Install the PCVS-2 Switch onto the GG-8 Gear Operator as follows: 

I. Partially close the GG-8 Gear Operator (at least 4 turns from the full open position), and then remove the 
appropriate Plug located at the side of the Gear Operator. 

2. Remove the cover from the PCVS assembly. and then loosen the Trip Rod Locking Screw. Adjust the 
position of the Trip Rod so that it extends about 1 inch (25mm) beyond the Nipple, and then sect&y 
tighten the Trip Rod Locking Screw. 

3. Loosen the Set Screw that holds the Nipple onto the PCVS assembly, and then remove the Nipple. 

4. With the Locknut screwed over the Nipple threads. hand tighten the Nipple into the Gear Operator, and 
then tighten the Locknut against the Gear Operator to secure the Nipple firmly in place. 

5. Slide the PCVS assembly as far as possible over the Nipple while maintaining proper orientation of the 
PCVS assembly, as shown in the GG-8 Elevation View. and then tighten the Set Screw that holds the 
PCVS assembly onto the Nipple 

6. Attach leads from an electrical continuity meter, to the appropriate terminals. 

8. Turn the Gear Operator to the full open position, and verifv that the PCVS Switch contacts chanoe oosition 

7. 

9. 

within two turns’of the handwheel from the Valve being fully open. 
e , ~~ 

Begin to close the Gear Operator. Verify that the PCVS Switch contacts change position within two turns 
of the handwheel from the Valve being fully open. 

Remove the electrical continuity test leads. The external field wiring connections can now be made to the 
PCVS Switch. Use of a weathertight elbow conduit connector with a gasket seal is recommended. 

SWITCH TRIP ROD 

GG-8 Plan View GG-8 Elevation View 

KNOCKOUTS SWITCH ACTUATOR 

GROUND SCREW 

LOCKING SCREW 

SET SCREW 

FIGURE F 
EXTERNAL MOUNTED 

MODEL PCVS-2 SUPERVISORY CONTROL VALVE SWITCH 
(Optional) 

@ Reg. trademark of GRINNELL CORPORATION, 3 TYCO PARK, EXETER, NH 03633 A tL&FOlNTERNATlONAL LTD. COMPANY 
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