


























INTRINSICALLY SAFE CIRCUIT

In order to use an intrinsically safe valve in a hazardous location, the installationimstetdi®mdiagoadance with the following

MAC Valve

Approved for Associated Apparatus
Class |, II, & Il
Division 1 FMRC Approved Single
Group A, B, C, D, J!
P EF&G or Du_al Cha_mn_el Positive Control Room
Vmax = 30 v Black Polarity Intrinsic Safety Equipment
Imax = 175 ma Barriers
Ci=0
Li=0

+ Red

Hazardous Location Non-Hazardous Location

A
\

A
Y

Class I, Il &I

Division 1

Group A, B, C, D,
E,F&G

There are 3 basic parts to an intrinsically safe circuit :

1. FIELD DEVICE
This is defined as the device that will be used in the hazardous location. In thisltasafé¢heafiedd device will be the intrinsic

2. ASSOCIATED APPARATUS
This will be an energy limiting device also known as a barrier.

3. FIELD WIRING
Wiring used to connect the two above devices.

When the MAC intrinsically safe valves were tested for approval, they were tested and approved for the following atmospheres.
Class I, 11, 111
Division 1
Groups;A,B,C,D,E,F, G

under the following parameters :
Vmax : 30 VDC
Imax : 175 ma
Ci:0
Li:0
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What this means is that the intrinsically safe valves were tested against each atmosphere with up to 30 VDC and 175 ma of current across the solenoid and found to still be safe. The other
two parameters are values to indicate how much energy can be stored or created by the valve :

(i : Internal capacitance of the solenoid.
This indicates how much energy the solenoid is capable of storing.

Li - Inernal inductance of the solenoid.
This indicates the solenaid’s ability to create or increase energy beyond what is supplied.

When applying an intrinsically safe valve in a hazardous location, a proper barrier must first be selected. The barrier selection process must first take info account the parameters the valve
was approved for and compared in the following way :

 max must be greater than or equal o Voc of the barrier.
Voc = Voltage open circuit or maximum allowed out of the barrier
© [max must be greater than or equal fo Isc of the barrier.
Isc = Current short circuit or the maximum current allowed out of the barrier
© (i plus field wiring must be less than Ca of the barrier.
(a = Allowed capacitance
o (i plus field wiring must be less than La of the barrier.
La = Allowed inductance

When properly combined, the barrier will never allow more energy to the intrinsically safe valve than what it was tested and approved for.

The following page can be used as your guide to help ask the right questions when working with an intrinsically safe circuit. Also included is a partial list of intrinsically safe barriers that have
been tested with the MAC intrinsically safe valves.
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Approval : Factory Mutual Research 2X7A8.AX (3610)
Approved as intrinsically safe apparatus and associated apparatus for use in Class I, II, IIl - Division 1, Group : A, B, C, D, E, F & G.

Parameters : Vmax: 30 VD(
Imax : 175 ma
G:0
li:0
Operating voltage greater than 11.5 volts
Coil resistance : Approximately 250 ohms
Current draw : 50 ma
Wattage : 0.6 watfs

Circuit Check Lists :

© Is Vmax greater than or equal fo Voc ?

© |s Imax greater than or equal fo Isc ?

® Is (i less than Ca ?

® Is Li less than Lo ?

o |s the barrier capable of handing 50 ma draw ?

o |s the intemal resistance of the barrier 250 ohms or less ?

If all answers to the above questions are “yes” the barrier may be a good choice in combination with the MAC infrinsically safe valve.

To calculate voltage across the solenoid, plug values into the following equations :

o= SUPPLY VOLTAGE
Plug lono oy 250 + BARRIER RESISTANCE

~<——Plug ITOTAL in below

Voltage at Solenoid = 5;,, x 250 ohms = volts
Voltage Voltage
Manufacturer Model # Barrier Res. w/o Light w/Light Groups Type
Turck MK72-501-EX 11.2v 10.2v* AG T.B.
Crouse-Hinds SB19140-M2410 13.2v 12.6v (6 Lener
IMO Industries (Gems Sensors) 114072 234 OHMS 12.0v 11.4v (6 Lener
Pepperl & Fuchs KHZ-922 /EX1 270 OHMS 11.6v 11.06v AG Tener
KHZ-922 /EX-2 270 OHMS 11.6v 11.06 v AG Lener
KHZ-922 /EX-3 270 OHMS 11.6v 11.06 v AG Lener
Stahl 9001/01-280-165-10 13.5v 129v (6 Lener
9351/10-14-10 80 OHMS 13.7v 13.4v AG T.B.
Ronan X57-229P 200 OHMS 12.7v 12.05v (6 Tener
Measurement Technology MTL728P+ 250 OHMS 11.9v 114v AG Tener
MTL3022 150v 145v (6 T.B.

Above data is based on a 24 v DC supply voltage to the input of the barrier. A 12 v DC, 243 OHM, .6 watt intrinsically safe solenoid is used. The measurement with light is an LED with a
current limiting resistor.

Groups indicate what atmosphere the barrier has been approved for. All MAC intrinsically safe valves have been approved for Class |, Il and I1I, Division 1, Groups A, B, C, D, E, F and G
indoor hazardous locations.

T.1.B. = Transformer Isolated Barrier
* — Not a recommended combination 303 Consult “Precautions” page 327 before use, installation or service of MAC Valves..



HOW TO ORDER

BODY BASE PiLOT
OPTIONS  OPTIONS VALVE
1 1

52A - XX - XXX - (XX - DXXX - XXX)steseiow

1 [C

| |
SPOOL TYPE BODY OPTIONS PORT SIZE - THREAD TYPE INT. OR EXT. PILOT
1 Single Operator N.C. Main 1 Inline 3 port 0 Manifold body A Internal Pilot
2 Double Operator N.C. Main 3 Manifold body A 1/8" NPTF B External Pilot-For inline
3 Single Operator N.O. Main 4 Inline 3 port with memory spring B 1/4" NPTF bodies only )
4 Double Operator N.O. Main 6 Manifold body with memory spring C 1/8"BSPPL C Common External Pilot for
manifold bodies only
D 1/4” BSPPL
E 1/8"BSPIR
F 1/4" BSPTR |
BASE CONFIGURATION
0 Inline/Manifold Body
TT |
PILOT VALVE
SEE BELOW
REVISION LEVEL
SPOOL TYPE BODY OPTIONS PORT SIZE - THREAD TYPE INT. OR EXT. PILOT
0  Baseonly 0 Base only 0 Manifold body A Internal Pilot (on dual press.
1 Single Operator-Single Pressure 1 Inline 5 port A 1/8" NPTF Enode|s pilot pressure is
B - rom port #5
2 Double Operator-Single Pressure 3 Manifold body (base mount body) B 1/4" NPTF K
: . . . B External Pilot (inline body)
3 Single Operator-Dual Pressure 4 Inline 5 port with memory C 1/8" BSPPL .
N | 6 Manifold bodv with . , C Internal Pilot {on dual press.
4 Dou le Operator -Dual Pressure anifold body with memory D 1/4” BSPPL models pilot pressure is
5 3 Position Closed Center E 1/8"BSPTR from port #3
6 3 Position Open Center F 1/4” BSPTR D External & common
7 3 Position Single Pressure external pilot (individual
Pressure Center ase & bar manifold)

*Does not apply to 3 positions valves
** Accepts manifold body only BASE CONFIGURATION

0 Inline/Manifold Body
A Base standard ports**

SOLENOID PILOT VALVE OPTIONS B ﬁase stcndqrfi ports with
XX - DXXX - XXX e
= T

[ |
XX PILOT EXHAUST XX DC VOLTAGE X LEAD WIRE LENGTH X MANUAL OPERATOR XX ELECTRICAL CONN.
DM Muffled exhaust FR 12VDC (0.6 W) A 18" 0 No operator BA Grommet
B 24" 1 Non-locking Recessed (std.) €A Conduit 1/2" NPS
¢ 3¢ 2 Locking Recessed CM Metal Conduit 1/2" NPS
D 48 3 Non-locking Extended CN Metal CO"‘?‘U“ with
4 Locking Extended ground1/2" NPS
E 72 --External Plug-in--
F 96" JB Rectangular plug-in
J e JM Rectangular male only
KA Mini plug-in
KJ Mini plug-in male only
TA Dual tabs } 10)
*Use this lead wire length for plug-in connectors. D \gl{c;ﬁsgiqw/ﬁ?ght

w/receptables
TJ Dual tabs (.110) plain
TM Dual tabs w/light without
receptables

304 Consult “Precautions” page 327 before use, installation or service of MAC Valves..



HOW TO ORDER

BODY
OPTIONS
1

BASE

OPTIONS
1

PiLOT
VALVE

92B - XXX - XXX - (XX - DXXX - XXX stepeow

VALVE FUNCTION

Base only
Single Operator-Single Pressure

Single Operator-Dual Pressure
Double Operator -Dual Pressure
3 Position Closed Center

3 Position Open Center

3 Position Single Pressure
Pressure Center

Spool with Memory Spring
L Single Operator-Single Pressure
N Single Operator-Dual Pressure

QTMMUAm>O

Double Operator-Single Pressure

0  Baseonly
A No ligth in top
B Withligth

BODY TYPE & EXHAUST OPTIONS

0  Baseonly
A Plug-in Standard Exhaust
B‘

* Use with body electrical option A only

PILOT VALVE OPTIONS

Non Plug-in with Standard Exhaust

XX - DXXX - XXX

_TTT LT

BODY ELECTRICAL OPTIONS

|
PORT

S“IQQMMUDA®™®>BO

SIZE - THREAD TYPE

Basic Valve
1/8” NPTF

1/4” NPTF

3/8” NPTF

1/8" BSPPL
1/4" BSPPL
3/8” BSPPL
1/8” BSPTR
1/4" BSPTR
3/8" BSPTR

INT. OR EXT. PILOT

0  Basic Valve

Plug-in Internal Pilot Models
A Nolight in base

B With single light in base
C  With double light in base
Plug-in External Pilot Models
D Nolightin base

E  With single light in base
F With double light in base
Non plug-in

G Infernal Pilot

H  External Pilot

If lights are in top body cover, use
option A or

1

INDIV. BASE CONFIG.

Basic Valve

Side Ports

Bottom Ports (1/8" only)
Side & Bottom Ports
(1/8" only)

Side in & exhaust Bottom
cylinders (1/8" only)

O AO®>»O

XX PILOT EXHAUST
DM Muffled exhaust

XX DC VOLTAGE
FR 12VDC (0.6 W)

= 7 [T

|
X LEAD WIRE LENGTH

--Plug-in Valve/Base--

P Plug-in

118" 4 48"
224 572
3 36" 6 96"

--Non Plug-in Valve/Base--
O No wires*

A 18" E 72"

B 24" F 96"

C 36" J 6"

D 48"

*Used only with BM & BG

electrical connection

** Lead wire length for external
plug-in connectors must be “J"

HOW TO ORDER 92 SERIES FLOW CONTROL MODULE*

FC 92C-AA | Plug-in flow control assembly single solenoid
FC 92C-BA Plug-in flow control assembly double solenoid
FC 92C-CA | Non plug-in flow control assembly

*If flow control module is to be installed between valve and base or valve and manifold at the factory,

add -9 after the flow control model number, i.e., FC92C-AA-9. The flow control model number
should follow the valve model number on which it is to be installed.

305

MANUAL OPERATOR

No manual operator
Recessed Non-locking
operator

Recessed Locking operator
Non-locking Extended
operator

Locking Extended
operator

-0 % —

A LN

XX ELECTRICAL CONN.

--Non Plug-in Valve/Base--
BA Grommet

BM Flying leads

BG Flying leads with ground
CA Conduit 1/2" NPS

CM Metal Conduit 1/2" NPS

CN Metal Conduit with
ground1/2" NPS
--Plug-in Valve/Base--

DM Plug-in

DG Plug-in with ground
--External Plug-in--

JB Rectangular plug-in
JM Rectangular male only
KA Mini plug-in

KJ Mini plug-in male only

NOTE: If a flow control assembly is used with the dual
pressure regulator option, only the flow control on the
“B” end is functional. (Controls both cylinder ports.)
NOTE: Consult the general catalog for regulator and

circuit bar ordering information.

Consult “Precautions” page 327 before use, installation or service of MAC Valves..



Seckion 6 Options
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Codification table for voltages / Manval operator / Electrical connection

VALVE CODE » =-DM- Dg )_(-)_( X_X
1234

OPTIONS AVAILABLE FOR

- Pilot operated valves 52, 67, 92, 93, 400, ISO1, 1502, ISO3 Series

309
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1. VOLTAGE 4. ELECTRICAL CONNECTION
D-XX X-X XX VOLTAGE D-XX X-X XX ELECTRICAL CONNECTION
DA 24 VDC (5.4W) BA* Flying leads (grommet)
DB 12 VDC (5.4W) BK* BA with protection diode
DC 12 VDC (7.5W) BL* BA with protection varistor
DD 24 VDC (7.3W) BM** Flying leads (solenoid plug-in)
DE 12 VDC (12.7W) BN** BM with protection diode
DF 24 VDC (12.7W) BP** BM with protection varistor
DK 110 VDC (4.7W) BG** BM with ground
DJ 28 VDC (5.2W) BH** BM with protection diode & ground
DL 64 VDC (6.0W) BJ** BM with protection varistor & ground
DM 36 VDC (5.3W) CA* 1/2" NPS conduit with flying leads
DN 6 VDC (6.0W) cm* 1/2" NPS metal conduit with flying leads
DR 90 VDC (6.6W) CN* 1/2" NPS metal conduit with flying leads & ground
DS 110 VDC (7.3W) JB Rectangular connector
DT 75 VDC (5.6W) JD JB with light
DP 48 VDC (5.8W) JM Rectangular connector (male only)
FA 12 VDC (1.8W) KA Mini square connector
FB 24 VDC (1.8W) KB KA with protection diode
FE 12 VDC (2.4W) KC KA with protection varistor
FF 24 VDC (2.4W) KD KA with light
JA 120/60, 110/50 (2.9W) KE KA with light and protection diode
JB 240/60, 220/50 (2.9W) KF KA with light and protection varistor
Jc 24/60, 24/50 (3.7W) KG KA with light & diode
JD 100/60, 100/50, 110/60 (3.9W) KJ Mini square connector (male only)
JE 220/60 (3.4W) KK KJ with protection diode (male only)
JF 240/50 (2.8W) KL KJ with protection varistor (male only)
JG 200/60, 200/50 (3.9W) TA Dual tabs with receptacles
TB TA with protection diode
2. WIRE LENGTH ™ TA with light
TE TA with light and protection diode
D-XX X-X XX WIRE LENGTH TJ Dual tabs (male only)
0 No wires TK TJ with protection diode
A 18" ™ T with light
B 24" N TJ with light and protection diode
c 36" * From Lead wire length options choose A through F
D 48" ** From Lead wire length options choose O through F
E 72" Note: When coil is above 30 volts, a ground wire is required. Applies to options
F 96" with flying leads.
3. MANUAL OPERATOR
D-XX X-X XX MANUAL OPERATOR
0 No operator
1 Non-locking recessed
2 Locking recessed
3 Non-locking extended
4 Locking extended

310
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Codification table for voltages / Manval operator / Electrical connection

VALVE CODE » G XX X-X XX
1234

OPTIONS AVAILABLE FOR

- Solenoid valves 32, 34, 38, 42, 44 & 48 Series

3N
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1. VOLTAGE 4. ELECTRICAL CONNECTION
G-XX X-X XX VOLTAGE G-XX X-X XX  ELECTRICAL CONNECTION
AA 120 VAC (2.5W) Requires electrical connector with rectifier BA  Flying leads
AC 24 VAC (4.0W)  Requires electrical connector with rectifier BB BA with ground wire
DA 24 VDC (1.0W) BC  BA with light
DC 24 VDC (1.8W) BD  BA with light and ground wire
DD 24 VDC (2.5W) BE  BA with suppression diode
DE 24 VDC (3.0W) BF  BA with suppression diode and ground wire
DF 24 VDC (4.0W) BG  BA with suppression diode and light
DG 12 VDC (1.0W) BH  BA with suppression diode, light and ground wire
DJ 12 VDC (1.8W) BN  BA with suppression diode and blocking diode
DK 12 VDC (2.5W) BP  BA with suppression diode, blocking diode and ground wire
DM 12 VDC (3.0W) BR  BA with suppresion diode, blocking diode and light
DN 12 VDC (4.0W) BS  BA with suppression diode, blocking diode, light and ground
DR 6 VDC (1.8W) wire
DS 6 VDC (3.0W) GA  MAC JAC Solenoid plug-in
EB 48 VDC (1.8W) GB  MAC JAC Solenoid plug-in w/Diode
EC 48 VDC (3.0W) GC  MAC JAC Solenoid plug-in w/MOV
ED 120 VDC (2.5W) GD  MAC JAC Solenoid plug-in w/LED
GD 12 VDC (0.5W) 34 series only GE  MAC JAC Solenoid plug-in w/Diode & LED
GE 24 VDC (0.5W) 34 series only GF  MAC JAC Solenoid plug-in w/MOV & LED
GG  MAC JAC Solenoid plug-in w/Rectifier
2. WIRE LENGTH GH MAC JAC Solenoid plug-in w/Rectifier & LED
KA Solenoid plug-in wire assembly
G-XX X-X XX WIRE LENGTH KB KA with ground
0 No lead wires (used only with "KJ" & "KM" connectors) KC KA with rectifier and light
A 18" coil leads KD KA with rectifier, light and ground
B 24" coil leads KE KA with suppression diode
[4 36" coil leads KF KA with suppression diode and ground
D 48" coil leads KJ  Solenoid plug-in housing without wire assembly
E 72" coil leads KM  Solenoid plug-in housing with ground pin without wire
F 96" coil leads assembly
G 120" coil leads KN KA with suppression diode and blocking diode
H 144" coil leads KP KA with suppression diode, blocking diode and ground
1 18" base leads KT KA with light
2 24" base leads KU KA with light and ground
3 36" base leads KV KA with suppression diode and light
4 48" base leads KW KA with suppression diode, light and ground
5 72" base leads KX KA with suppression diode, blocking diode and light
6 96" base leads KY KA with suppression diode, blocking diode, light & ground
7

120" base leads

3. MANUAL OPERATOR

ELECTRICAL CONNECTION FOR PLUG-IN VALVES

G-XX X-X XX  PLUG-IN OPTIONS
G-XX X-X XX MANUAL OPERATOR SB  Base plug-in with ground
1 Non-locking recessed SC  Base plug-in with suppression and blocking diode
2 Locking recessed SD  Base plug-in with suppression and blocking diode and ground
3 Non-locking extended SE  Base plug-in with MOV
4 Locking extended SF  Base plug-in with MOV and ground
SG  Base plug-in with rectifier
SH  Base plug-in with rectifier and ground
SK  Base plug-in with light and ground
SL  Base plug-in with suppression and blocking diode and light
SM  Base plug-in with suppression and blocking diode with light
and ground
SN Base plug-in with MOV and light
SP  Base plug-in with MOV and light with ground
SR Base plug-in with rectifier and light
312 Consult “Precautions” page 327 before use, installation or service of MAC Valves..



Codification table for voltages / Manval operators / Electrical connections

VALVE CODE » -GM- G XX X-X XX

OPTIONS AVAILABLE FOR

- Solenoid valves 52 & 400 Series

313 Consult “Precautions” page 327 before use, installation or service of MAC Valves..



1. VOLTAGE 4. ELECTRICAL CONNECTION
G-XX X-X XX VOLTAGE G-XX X-X XX ELECTRICAL CONNECTION
DC 24 VDC (1.8 W) BA Flying leads
DD 24 VDC (2.5 W) BB BA with ground wire
DE 24VDC (3.0W) BC BA with light parallel to leads
DF 24 VDC (4.0 W) BD BA with light parallel fo leads & ground wire
DJ 12VDC (1.8 W) BE BA with suppression diode
DK 12VDC (2.5W) BF BA with suppression diode & ground wire
DM 12VDC (3.0W) BG BA with suppression diode plus light parallel to leads
DN 12 VDC (4.0 W) BH BA with suppression diode plus light parallel to leads &
ground wire
2. WIRE LENGTH *BN BA with suppression diode plus blocking diode
*BP BA with suppression diode plus blocking diode & ground
G-XX X-X XX WIRE LENGTH wire
(1] No lead wire (use only with "KJ" & "KM" elecrical *BR BA with suppression diode plus blocking diode & light
connectors) porq||e| to leads
A 18" *BS BA with suppression diode plus blocking diode & light
B 24" parallel to T;ads & ground wire
C 36" BT BA with light on top
D 48" BU BA with light on top & ground wire
E 72" BV BA with suppression diode plus light on top
F 96" BW BA with suppression diode plus light on top & ground wire
G 120" *BX BA with suppression diode plus blocking diode & light on top
H 144" *BY BA with suppression diode plus blocking diode & light on
top & ground wire
3. MANUAL OPERATOR
G-XX X-X XX MANUAL OPERATOR G-XX X-X XX SOLENOID PLUG-IN CONNECTOR WITH LEADS
1 Non-locking recessed GA MAC JAC Solenoid plug-in
2 Locking recessed GB MAC JAC Solenoid plug-in w/Diode
3 Non-locking extended GC MAC JAC Solenoid plug-in w/MOV
4 Locking extended GD MAC JAC Solenoid plug-in w/LED
GE MAC JAC Solenoid plug-in w/Diode & LED
GF MAC JAC Solenoid plug-in w/MOV & LED
GG MAC JAC Solenoid plug-in w/Rectifier
GH MAC JAC Solenoid plug-in w/Rectifier & LED
KA Plug-in wire assembly
KB KA with ground wire
KE KA with suppression diode
KF KA with suppression diode & ground wire
KJ Plug-in housing without wire assembly
('KA" without wire assembly)
KM Plug-in housing without wire assembly
('KB" without wire assembly)
*KN KA with suppression diode plus blocking diode
*KP KA with suppression diode plus blocking diode & ground wire
KT KA with light on top
KU KA with light on top & ground wire
Kv KA with suppression diode plus light on top
Kw KA with suppression diode plus light & ground wire
*KX KA with suppression diode plus blocking diode & light on top
*KY KA with suppression diode plus blocking diode & light on

top & ground wire

Note: Blocking diode is located in the lead wire

314
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Codification table for voltages / Manual operators / Electrical connections

VALVE CODE » H X_X
1

N D¢
@l

XX
4

OPTIONS AVAILABLE FOR

- Solenoid valves 37 & 47 Series

315 Consult “Precautions” page 327 before use, installation or service of MAC Valves..



1. VOLTAGE H-XX X-X XX
BL BA with full wave rectifier & ground wire
H-XX X-X XX VOLTAGE BT BA with full wave rectifier plus light
AA 120/50, 120/60 (6.7 W) BU BA with full wave rectifier plus light & ground wire
(use connector with rectifier)
AB 220/50, 220/60 (5.6 W) H-XX X-X XX PLUG-IN CONNECTOR
(use connector with rectifier) FA Base plug-in
AC 240/50, 240/60 (5.8 W) FB FA with ground wire
(use connector with rectifier) FC FA with light
AD 24/50, 24/60 (7.8 W) FD FA with light & ground wire
(use connector with rectifier) FE FA with suppression diode
DA 24 VDC (5.2 W) FF FA with suppression diode & ground wire
DB 24 VDC (2.4 W) FG FA with suppression diode & light
DC 24VDC (1.8 W) FH FA with suppression diode plus light & ground wire
DD 24VDC (1.0W) FK FA with full wave rectifier
DF 12 VDC (5.2 W) FL FA with full wave rectifier & ground wire
DG 12VDC (2.4 W) *FN FA with suppression diode plus blocking diode
DH 12VDC (1.8 W) *FP FA with suppression diode plus blocking diode & ground wire
DJ 12VDC (1.0W) *FR FA with suppression diode plus blocking diode plus light
DL 120 VDC (6.3 W) *FS FA with suppression diode plus blocking diode & light &
ground wire
2. WIRE LENGTH FT FA with full wave rectifier plus light
FU FA with full wave rectifier plus light & ground wire
H-XX X-X XX WIRE LENGTH MA Solenoid plug-in wire assembly
0 No lead wire (use with "MJ, MM & K Type connectors) MB MA with ground wire
A 18" MC MA with light
B 24" MD MA with light & ground wire
C 36" ME MA with suppression diode
D 48" MF MA with suppression diode & ground wire
E 72" MG MA with suppression diode plus light
F 96" MH MA with suppression diode plus light & ground wire
G 120" MK MA with full wave rectifier
H 144" ML MA with full wave rectifier & ground wire
*MN MA with suppression diode plus blocking diode
3. MANUAL OPERATOR *MP MA with suppression diode plus blocking diode & ground wire
*MR MA with suppression diode plus blocking diode & light
H-XX X-X XX MANUAL OPERATOR *MS MA with suppression diode plus blocking diode & light &
0 No operator ground wire
1 Non-locking recessed MT MA with full wave rectifier plus light
2 Locking recessed MU MA with full wave rectifier plus light & ground wire
3 Non-locking extended mJ Plug-in housing without wire assembly ("MA' option
4 Locking extended without wire assembly)
MM Plug-in housing without wire assembly ('MB' option
4. ELECTRICAL CONNECTION without wire assembly)
KA Mini square connector
H-XX X-X XX ELECTRICAL CONNECTION KB KA with suppression diode
BA Flying leads KC KA with M.O.V.
BB BA with ground wire KD KA with light
BC BA with light KE KA with light & suppression diode
BD BA with light & ground wire KF KA with light & M.O.V.
BE BA with suppression diode KJ Mini square connector — male only
BF BA with suppression diode & ground wire KK KJ with suppression diode
BG BA with suppression diode plus light KL KJ with M.O.V.
BH BA with suppression diode plus light & ground wire KM KA with full wave rectifier
*BN BA with suppression diode plus blocking diode KN KA with full wave rectifier & M.O.V.
*BP BA with suppression diode plus blocking diode & ground wire KP KA with full wave rectifier & light
*BR BA with suppression diode plus blocking diode & light KR KA with full wave rectifier plus light & M.O.V.
*BS BBA with suppression diode plus blocking diode & light & KS KJ with full wave rectifier
ground wire * Blocking diode is located in the lead wire
BK BA with full wave rectifier

316
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Codification table for voltages / Manual operators / Electrical connections

VALVE CODE » J XX X-X XX
1234

OPTIONS AVAILABLE FOR

- Solenoid valves 36, 46, 1SO 01 and ISO 02 Series

317 Consult “Precautions” page 327 before use, installation or service of MAC Valves..



1. VOLTAGE J-XX X-X XX
*JL Square Connector with Rectifier with light

J-XX X-X XX VOLTAGE *JJ Square Connector Male only (Plain)

AA 120VAC (5.4W) *JB Rectangular Connector

AC 24VAC (5.4W, *JD Rectangular Connector with light

DE 24VDC (1.8W. *JN Rectangular Connector with diode

DF 12VDC (1.8W] *JP Rectangular Connector with MOV

DJ 24VDC (1.3W] *JR Rectangular Connector with diode/light

DL 12VDC (1.3W] *JS Rectangular Connector with MOV/light

DN 12VDC (0.5W)* i Rectangular Connector with Rectifier

DR 12VDC (1.0W)* *JU Rectangular Connector with Rectifier with light

DS 24VDC (0.5W)* *JM Rectangular Connector Male only (Plain)

DU 24VDC (1.0W)* * Not available on manifold or stacking valves

* Not available on 36 series universal valve

2. WIRE LENGTH

CONNECTORS FOR NON PLUG-IN VALVES

J-XX X-X XX WIRE LENGTH
A 18" coil leads
B 24" coil leads
C 36" coil leads
D 48" coil leads
E 72" coil leads
F 96" coil leads
P Base plug-in
o No leads (use with J, K & L type connectors)
3. MANUAL OPERATOR
J-XX X-X XX MANUAL OPERATOR
0 No operator
1 Non-locking recessed
2 Locking recessed
3 Non-locking extended
4 Locking extended
4. ELECTRICAL CONNECTION
CONNECTORS FOR NON PLUG-IN VALVES
J-XX X-X XX ELECTRICAL CONNECTION
BA Flying leads
GA MAC JAC solenoid plug-in
GB MAC JAC solenoid plug-in with diode
GC MAC JAC solenoid plug-in with MOV
GD MAC JAC solenoid plug-in with light
GE MAC JAC solenoid plug-in with diode and light
GF MAC JAC solenoid plug-in with MOV and light
GG MAC JAC solenoid plug-in with rectifier
GH MAC JAC solenoid plug-in with rectifier and light
GJ MAC JAC solenoid plug-in - Male only
GK MAC JAC solenoid plug-in with diode — Male only
GL MAC JAC solenoid plug-in with MOV — Male only
GM MAC JAC solenoid plug-in with light - Male only
GN MAC JAC solenoid plug-in with diode and light - Male only
GP MAC JAC solenoid plug-in with MOV and light - Male only
GR MAC JAC solenoid plug-in with rectifier - Male only
GS MAC JAC solenoid plug-in with rectifier and light — Male only
*JA Square Connecfor
*JC Square Connector with light
*JE Square Connector with diode
*JF Square Connector with MOV
*JG Square Connector with diode/light
*JH Square Connector with MOV/light
*JK Square Connector with Rectifier

J-XX X-X XX MINI SQUARE PLUG-IN CONNECTORS
9.4 MM SPACING BETWEEN PINS
KA Mini plug-in
KB Mini plug-in with diode
KC Mini plug-in with MOV
KD Mini plug-in with light
KE Mini plug-in with diode and light
KF Mini plug-in with MOV and light
KG Mini plug-in with rectifier
KH Mini plug-in with rectifier and light
KJ Mini plug-in — Male only
KK Mini plug-in with diode - Male only
KL Mini plug-in with MOV - Mdle only
KM Mini plug-in with light - Male only
KN Mini plug-in with diode and light - Male only
KP Mini plug-in with MOV and light - Male only
KR Mini plug-in with rectifier - Male only
KS Mini plug-in with rectifier and light - Male only
CONNECTORS FOR NON PLUG-IN VALVES
J-XX X-X XX MINI SQUARE PLUG-IN CONNECTORS
8.0 MM SPACING BETWEEN PINS
1SO SPECIFICATION 15217
LA Mini plug-in
LB Mini plug-in with diode
LC Mini plug-in with MOV
LD Mini plug-in with light
LE Mini plug-in with diode and light
LF Mini plug-in with MOV and light
LG Mini plug-in with rectifier
LH Mini plug-in with rectifier and light
[¥] Mini plug-in = Male only
LK Mini plug-in with diode - Male only
LL Mini plug-in with MOV - Male only
LM Mini plug-in with light - Male only
LN Mini plug-in with diode and light - Male only
LP Mini plug-in with MOV and light - Male only
LR Mini plug-in with rectifier - Male only
LS Mini plug-in with rectifier and light - Male only
J-XX X-X XX CONNECTORS FOR PLUG-IN VALVES
FA Base plug-in
FB Base plug-in with diode
FC Base plug-in with MOV
FD Base plug-in with light
FE Base plug-in with diode and light
FF Base plug-in with MOV and light
FG Base plug-in with rectifier
FH Base plug-in with rectifier and light
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Codification table for voltages / Manual operators / Electrical connections

VALVE CODE » L X_X )_(-)_( X_X
1234

OPTIONS AVAILABLE FOR

- Solenoid valves 32, 38, 42, 44, 47 & 48 Series
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1. VOLTAGE (32, 38, 42, 44, 48 SERIES) 1. VOLTAGE (47 SERIES)

L- XX X-X XX VOLTAGE L- XX X-X XX VOLTAGE
DF 24VDC (4.0W) DA 24VDC (5.2W)
DN 12VDC (4.0W) DF 12VDC (5.2W)
HA 24VDC (1.95W)
HE 12VDC (1.95W)

2. WIRE LENGTH (all series)

L- XX X-X XX WIRE LENGTH
0 No lead wire
A 18"
B 24"
C 36"
D 48"
E 72"
F 96"
G 120"
H 144"
3. MANUAL OPERATOR (all series)
L- XX X-X XX MANUAL OPERATOR
0 No operator
4. ELECTRICAL CONNECTOR (32, 38, 42, 44 & 48 series) 4. ELECTRICAL CONNECTOR (47 series)
L-XX X-X XX NON PLUG-IN L- XX X-X XX NON PLUG-IN
BA 2 wire flying leads BA 2 wire flying leads
BB 2 wire flying leads with ground wire BB 2 wire flying leads with ground wire
BC 2 wire flying leads with light BC 2 wire flying leads with light
BD 2 wire flying leads with light & ground wire BD 2 wire flying leads with light & ground wire
BJ 4 wire flying leads BJ 4 wire flying leads
BK 4 wire flying leads with ground BK 4 wire flying leads with ground
BL 4 wire flying leads with light BL 4 wire flying leads with light
BM 4 wire flying leads with light & ground wire BM 4 wire flying leads with light & ground wire
KA 2 wire plug-in assembly LA 3 wire plug-in assembly (Plarity switching cover)
KB 2 wire plug-in assembly with ground wire MA 2 wire plug-in assembly
KC 2 wire plug-in assembly with light MB 2 wire plug-in assembly with ground wire
KD 2 wire plug-in assembly with light and ground wire MmcC 2 wire plug-in assembly with light
KE 4 wire plug-in assembly MD 2 wire plug-in assembly with light and ground wire
KF 4 wire plug-in assembly with ground wire ME 4 wire plug-in assembly
KG 4 wire plug-in assembly with light MF 4 wire plug-in assembly with ground wire
KH 4 wire plug-in assembly and ground wire MG 4 wire plug-in assembly with light
LA 3 wire plug-in assembly (polarity switching cover) MH 4 wire plug-in assembly with light and ground wire
L- XX X-X XX PLUG-IN
L-XX X-X XX PLUG-IN EA Base plug-in 3 pin (Polarity switching cover)
*DA Base plug-in FA Base plug-in with ground
*DB Base plug-in with ground pin FB Base plug-in with ground & light
*DC Base plug-in with light FC Base plug-in 4 wire with ground
*DD Base plug-in with light & ground pin FD Base plug-in 4 wire with light & ground
**EA Base plug-in 3 pin (Plarity switching cover)

* Use these options for plug-in base with 2 or 4 wire assemblies
** Use this option for plug-in bases with 3 wire assemblies
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Codification table for voltages / Manual operators / Electrical connections

VALVE CODE » R X_X
1

N | D¢
WX

XX
4

OPTIONS AVAILABLE FOR

- Solenoid valves 33 Series
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1. VOLTAGE

R-XX X-X XX VOLTAGE

DA 24 VDC (0.5W)
DB 24 VDC (1.0W)
DC 24 VDC (1.8W)
DD 24 VDC (2.5W)
DE 24 VDC (3.0W)
DF 24 VDC (4.0W)
DG 12 VDC (0.5W)
DH 12 VDC (1.0W)
DJ 12 VDC (1.8W)
DK 12 VDC (2.5W)
DL 12 VDC (3.0W)
DM 12 VDC (4.0W)
EA* 24 VDC (60W)

EB* 24 VDC (90W)

EC* 24 VDC (230W)

2. WIRE LENGTH (all series)

R-XX X-X XX WIRE LENGTH
o** No lead wire

18"

24"

36"

48

72"

96"

120"

144"

IT(QOIMmMo|a(w|>

3. MANUAL OPERATOR

R-XX X-X XX MANUAL OPERATOR
0 No operator

1 Non-locking recessed

3 Non-locking extended

4. ELECTRICAL CONNECTOR

R-XX X-X XX NON PLUG-IN
BA Flying leads
BB Flying leads with LED
BC Flying leads with MOV
BD Flying leads with LED and MOV
RA Mini JAC solenoid plug-in
RB Mini JAC solenoid plug-in with LED
RC Mini JAC solenoid plug-in with MOV
RD Mini JAC solenoid plug-in with LED and MOV
TA JST solenoid plug-in
TB JST solenoid plug-in with LED
TC JST solenoid plug-in with MOV
™D JST solenoid plug-in with LED and MOV
*MOD numbers required for these voltages (consult factory)  ** Not available for flying leads connector
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Section 7 Supplemental technical information
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Technical Info

MAC’s PATENDED LATCHING SOLENOID - Eliminates one Solenoid, Simplifies Wiring, Reduces Package Size
MAC's latching solenoid technology provides the function of a double solenoid operated valve utilizing only one solenoid.

Typical 2 position direct operated double solenoid valves use two solenoids with spool/bore technology. When the power is removed
from either solenoid, the spool position and valve function is maintained.

With direct acting solenoid valves, poppets with their inherent short strokes are not typically used as they cannot maintain sealing
position when both solenoids are deenergized. As a consequence, longer stroking spool type solenoid valves are used which results in
lower shifting forces. MAC's latching solenoid technology eliminates the sealing issue with poppets when no electrical signal is
applied, by maintaining solenoid force, ensuring adequate sealing, while using short stroking poppets resulting in high shifting forces.

MAC's latching solenoid only requires one solenoid and correspondingly one plug-in and one conduit wireway verus two for
conventional double solenoid valve, saving space, weight and cost. An added benefit of a latching solenoid valve when mounted on
a circuit bar is the additional option of side cylinder ports.

HOW IT WORKS

Unlike a spool and bore valve, a poppet valve requires that a force be continuously applied to either end of the poppet to ensure that proper sealing occurs. If
another solenoid was simply added to the valve fo create a double solenoid valve, power would need to be constantly applied to either solenoid for the valve to
function properly (see Figure 1). If the poppet valve is converted to a spool and bore type valve design, the longer stroke of the spool and solenoid would result
in lower net shifting forces (see Figure 2), compromising the valves shifting reliability.

Solenoid Spool Solenoid

/ \

Long Solenoid Stroke
Figure 1 : Double Solenoid Poppet Figure 2 : Double Solenoid Spool Design

Armature

Push Pin

Conical Seat

The latching solenoid overcomes these problems by introducing a powerful fcushioning) Poppe

permanent magnet armature assembly which magnetically latches itself to
the pole piece and in turn keeps the poppet sealed against the conical
seafs when the power is removed from the solenoid. To shift the poppet in
the opposite direction, the polarity of the voltage applied to the solenoid
leads is reversed and the attractive force between the permanent magnet
armature assembly and the pole piece is reduced. The return spring in the
valve then shifts the poppet to its other sealing position and the permanent
magnet armature assembly is then magnetically attracted to the upper lafch.
The upper latch prevents the permanent magnet armature assembly from
attracting itself back to the pole piece when the voltage is removed.
Reversing the polarity again to the solenoid lead wires will create a
powerful attractive force between the permanent magnet armature assembly
and the pole piece and away from the upper latch which will
correspondingly move the poppet to the other shifted position.

Circuit Board Upper Latch Lower Latch Pole Piece  Valve Spring

Figure 3 : Latching Solenoid Design
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Technical Info

WIRING INSTRUCTIONS AND OPTIONS

As shown in Figure 4, a conventional double solenoid valve requires that the pair of lead wires from each solenoid be wired to an appropriate voltage source,
MAC's latching solenoid technology has the option of being wired in one of the three (3) currently available methods.

+

SOLENOID "A"

+

SOLENOID "B"

Figure 4 : Conventional Double Solenoid

FOUR WIRE

As shown in Figure 5, the four wire method enables
the coil to be wired as if it were a conventional
double solenoid. By connecting the yellow lead wire
to positive voltage and the yellow lead wire with
black stripe to negative, the valve will be open to
cylinder port”A”. When positive voltage is supplied to
the red lead wire and negative fo the red lead with a
black stripe, the valve will now be open to cylinder
port”B". Since the negative red and yellow lead wires
are internally connected together, the supply voltage
for each pair of yellow and red lead wires must be
isolated from the other pair (see diagram). Also,
power must not be applied to all four leads
simultaneously or a short circuit condition will occur
possibly damaging the voltage source.

THREE WIRE

Unlike the two wire method | see Figure 7) which
requires the user to provide the polarity switching
circuitry, the three wire method incorporates the
polarity switching circuitry within the solenoid
enclosure ( see Figure 6). The black lead wire
provided must be connected to positive and is used
as a common. When negative voltage is supplied
to the yellow lead wire with a black stripe the valve
will be open to cylinder port "A”. When the
negative voltage is removed from the yellow lead
wire with the black stripe and supplied to the red
lead wire with a black stripe, the valve will now be
open fo cylinder port “B”. Applying voltage to all
three wires simultaneously or with the wrong
polarity will cause permanent damage to the
switching circuitry in the solenoid cover, and the
valve won't work.

WIRING SCHEMATIC FOR

Yellow/Black Stripe

¢ No circuit board needed

e Wired as conventional double

® Must isolate pairs of red and
yellow wires from each other

DOUBLE SOLENOID
Figure 5 : Four Wire Latching
Red/Black Stripe
(+) POS IN=A - Yellow
Red
Yellow +

|4 [+]POSIN-+B - Red
|

|
|
|
|
|

{ ONEGIN-A

_ Yellow/W/Black Stripe

t

1) NEG IN-B
Red/W/Black Stripe

4 WIRE SCHEMATIC FOR LATCHING

Red/Black Stripe ()

Figure 6 : Three Wire Latching

Neg In—+Cyl B Operation
Black (+)

Positive Common

Yellow/Black Stripe ()
Neg In—Cyl A Operation

e Switching done on circuit
board within valve

* Do not apply power to all
3 wires simultaneously

YELLOW W/BLACK STRIPE'

|

(+)INA —O0—FT——— |
|
|
|
|

|
|
|
JIN+B —o 1 —

4 RED W/BLACK STRIPE !

BLACK |
[+) COMMON

3 WIRE SCHEMATIC FOR LATCHING
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Technical Info

TWO WIRE

The two wire method shown in Figure 7, provides a black and red lead wire connected
to the solenoid. The user must provide the polarity switching circuitry to these leads in
order fo shift the valve fo its two positions. By applying positive DC voltage to the red
lead wire and negative to the black, the valve will be open to cylinder port “A”. When
the polarity of the voltage is externally reversed to the lead wires the valve will now
become open to cylinder port “B".

Figure 7 : Two Wire Latching

* No circuit board needed

o Customer must switch polarity of voltage

® Red to Positive and Black to Negative yields
flow to cylinder port A

® Red to Negative and Black to Positive yields
flow to cylinder port B

AVAILABLE OPTIONS

The 2 and 4 wire connections are available in both a flying lead and plug-in cover. The 3 wire connection is only available in the plug-in style cover. All 2 and 4
wire cover options are available with an LED indicator. The LED indicator on a 3 wire cover is standard. The LED will illuminate red for cylinder “A” operation
and green for cylinder “B” operation.

The 3 wire connection must be used for valves connected to either a multi-pin connector or a serial manifold. Mixing single solenoids with latching solenoids on a
circuit bar is possible since each station of the bar is wired for a latching coil. The circuit bar must be ordered with this wiring configuration. If required, a
negative common 3 wire connection is also available, please consult factory.

HOW TO ORDER

The numbering system for a latching solenoid differs from the numbering system for a single solenoid valve. The letter “L" within the model number indicates a
latching solenoid, while the letter “G" or "H" in the same position of the model number indicates a single solenoid valve.
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PRECAUTIONS AND WARNINGS

CONCERNING THE APPLICATION, INSTALLATION AND SERVICE OF MAC VALVES AND OTHER MAC VALVES PRODUCTS

The warnings and precautions below are important to be read and understood before

designing into a system any MAC Valves products, and before installing or servicing any MAC Valves
product. Improper use, installation or servicing of any MAC Valves product in some systems could
create a hazard to personnel or equipment. No distinction in importance should be made between
the terms warnings and precautions.

WARNING :

Under no circumstances are MAC Valves products to be used in any application or in any manner

where failure of the MAC Valves product to operate as intended could in any way jeopardize the

safety of the operator or any other person or property.

- Do not operate outside of pressure range listed on a valve label or outside of the designated
temperature range.

« Air supply must be clean and dry. Moisture or contamination can affect proper operation of the
valve.

+ Before attempting to repair, adjust or clean a MAC Valves product, consult catalog, parts & operation
sheet, or factory for proper maintenance procedures, lubrication and cleaning agents. Never
attempt to repair or perform other maintenance with air pressure to the valve.

«If air line lubrication is used do not use any lubrication other than those recommended in the
catalog, parts & operation sheet or by the factory.

APPLICATION PRECAUTIONS :

INDUSTRIAL USE -

+ MAC Valve products are intended for general use in industrial pneumatic and/or vacuum systems.
They are general purpose industrial products with literally thousands of different applications in
industrial systems. These products are not inherently dangerous, but they are only a component of
an overall system. The system in which they are used must provide adequate safeguards to prevent
injury or damage in the event failure occurs, whether it be failure of switches, regulators, cylinders,
valves or any other component.

POWER PRESSES -

MAC Valve products are not designed nor intended to be used to operate and/or control the
operation of clutch and/or brake systems on power presses. There are special products on the market
for such use.

2-POSITION VALVES -

Some MAC valves are 2-position, 4-way valves. When air is supplied to the inlet port(s) of these valves,
there will always be a flow path from the inlet to one of the outlets regardless of which of the two
positions the valve is situated. Therefore, if pressurized air retained in the system would present a
hazard in the application or servicing of the valve or system, a separate method in the system must
be provided to remove the trapped air.

3- POSITION VALVES-

Some MAC valves are 3-position, 4-way valves. These valves are either double solenoid or double
remote air operated.

If either of the two operators is in control, air supplied to the inlet port(s) will pass through the valve
to one of the outlets as on 2-position, 4-way valves. However, if neither operator is in control, the
valve moves to a center position. Listed below are the various center position functions :

A. CLOSED CENTER-

With this type valve, when in the center position all ports are blocked (inlets and exhausts) meaning
the air at both outlet ports is trapped. If trapping the air in both outlet ports would present a hazard
in the application or servicing, a separate method in the system must be provided to remove the
trapped air or this type valve should not be used.

B.OPEN CENTER-

With this type valve, when in the center position, the inlet port(s) is blocked and the two outlet ports
are open to the exhaust port(s) of the valve. If having no air in either outlet port would present a
hazard in the application or servicing, this type valve should not be used.

C. PRESSURE CENTER-

With this type valve, when in the center position, the inlet port(s) is connected to both outlet ports of
the valve. If having pressurized air to either or both outlet ports would present a hazard in the
application or servicing of the valve or system, a separate method in the system must be

provided to remove the retained air or this type valve should not be used.
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OPERATING SPECIFICATIONS -
MAC Valves products are to be installed only on applications that meet all operating specifications
described in the MAC catalog for the MAC Valves product.

MANUAL OPERATORS-

Most MAC valves can be ordered with manual operators. Manual operators when depressed, are
designed to shift the valve to the same position as would the corresponding solenoid or remote air
pilot operator if it were activated. Care must be taken to order a type, if any, that will be safe for the
physical location of the manual operator in the system. If intentional or accidental operation of a
valve by a manual operator could cause personal injury or property damage, a manual operator
should not be used.

REMOTE AIR OPERATED VALVES

Pilot valves supplying signal pressure to remote air operated valves should be 3-way valves with
adequate supply and exhaust capacity to provide positive pressurizing and exhausting of the pilot
supply line. Pilot lines should be open to exhaust when valves are deenergized.

INSTALLATION PRECAUTIONS :

A. Do not install any MAC Valves product without first turning off air (bleed system completely) and
electricity to the machine.

B. MAC Valves products should only be installed by qualified, knowledgeable personnel who
understand how the specific valve is to be pneumatically piped and electrically connected (where
applicable). Flow paths through the valve are shown in the catalog and on the valve by use of ANSI
or 150 type standard graphic symbols. Do not install unless these symbols and the valve functions
and operations are thoroughly understood.

C. If air line lubrication is used do not use any lubrication other than those recommended in the
catalog, parts & operation sheet or by the factory.

SERVICE PRECAUTIONS :

A. Do not service or remove from service any MAC Valves product without first shutting off both the
air and electricity to the valve and making certain no pressurized air which could present a hazard
is retained in the system.

B. MAC Valves products should only be serviced or removed from service by qualified, knowledgeable
personnel who understand how the specific product is used and/or how the specific valve is piped
and used and whether there is air retained in the connecting lines to the valve or electric power still
connected to the valve.

C. Before attempting to repair, adjust or clean a MAC Valves product, consult catalog, parts &
operation sheet, or factory for proper maintenance procedures, lubrication and cleaning agents.
Never attempt to repair or perform other maintenance with air pressure to the valve.

D. MAC Valves products are never to be stepped on while working on a machine. Damage to a MAC
valve, or other product or lines to the product (either air or electrical lines) or accidental activation
of a manual operator on the valve could result in personal injury or property damage.

LIMITATION OF GUARANTEE

This Guarantee is limited to the replacement or rebuilding of any valve or other product which should
fail to operate properly. Valves or other products, under the MAC Guarantee, must be returned (with
or without bases) transportation prepaid and received at our factory within the Guarantee period.
They will be returned to the customer at the expense of MAC Valves, Inc., and will carry the same
guarantee as provided under the Flat Rate Rebuild Program.

DISCLAIMER OF GUARANTEE

No claims for labor, material, time, damage, or transportation are allowable nor will any valve or other
product be replaced or rebuilt under this guarantee which has been damaged by the purchaser not
in the normal course of its use and maintenance during the warranty period. The guarantee does not
apply to loss or damage caused by fire, theft, riot, explosion, labor dispute, act of God, or other causes
beyond the control of MAC Valves,Inc. MAC Valves, Inc. shall in no event be liable for remote, special
or consequential damages under the MAC Guarantee, nor under any implied warranties, including
the implied warranty of merchantability.

The above Guarantee is our manner of extending the engineering and service resources of the MAC
Valves, Inc. organization to assure our customer long, and continued satisfaction.
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