PNEUMATIC RACK AND
PINION ACTUATORS

Advanced torque to size ratio

VALVES & ACTUATORS

HAM-LET PNEUMATIC ACTUATORS

@)HAM-LET H”



FEATURES: GENERAL

= Pneumatic Rack and Pinion Actuators = Four standard actuator sizes are available upon request:
= 90° Actuation for 2-way valves (Straight & Angle) Mini (designator “A1”), Small (designator “A2”) and 180°
= 180° Actuation for 3-way (T-type) valves actuator (designator “A2T”), Medium (designator “A3”),
m Actuators comply with industry standards for interface with and Large (designator “A4”).

ISO 5211, NAMUR and VDI/VDE 3845 » Improved operational speed enables better valve opening
m Actuated valves are available factory assembled or seperately, and closing control.

actuator and mounting kits m ATEX certification of Valves-Actuators assemblies is
= Aluminum actuators are available as standard, available on request at the time of order quotation.

Stainless Steel and Electric actuators are available upon request
= Limit switches, proximity sensors, position indicators, pilot valves
and other accessories are available upon request
» Standard Temperature range: -32°C to 90°C (-25.6°F to 194°F)
Optional: High Temperature: -30°C to 120°C (-22°F to 248°F)
Low Temperature: -50°C to 80°C (-58°F to 176°F)
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MATERIAL OF CONSTRUCTION

H-500

No. H-500 SERIES

H-6800

H-800

H-6800 SERIES H-800 SERIES

Part Qty. Material Part Qty. Material Part Qty. Material
1 Actuator 1 Al 356-T5 Actuator 1 Al 356-T5 Actuator 1 Al 356-T5
2 | Coupling 1 St.St.316 Coupling 1 St.St.316 Coupling 1 St.St.316
3 Bracket 1 St.St.304 Bracket 1 St.St.304 Bracket 1 St.5t.304
4 | Washer flat 4 St.St.304 Washer flat 4 St.St.304 Washer flat 4 St.St.304
5 | Washer spring 8 St.St.304 Washer spring 4 St.St.304 Washer spring 4 St.St.304
6 | Screw 8 St.St.304 Screw 4 St.St.304 Screw 4 St.St.304
7 H-500 1 St.St.316 Panel nut 2 St.St.316 Panel nut 2 St.St.316
8 - - - H-6800 1 St.St.316 H-800 1 St.St.316
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H-6800 SERIES

H-6800 High Performance Ball Valves features, materials of
construction, and technical data are available in the
H-6800 valves section.

The selection of Valve-Actuator assemblies provided herein is based on:

® Valve maximum allowable working pressure
= Ambient temperature (50 to 100°F /10 to 37°C)
® Actuator fits to valve based on operating pressure of 6 bar, as per table A.

To order H-6800 ball valve factory assembled with an actuator, add the actuator
designator to the valve part number / description per the below table.

Example:

H6800SSL1/4PSS with standard Double Acting Aluminum Actuator
H6800SSL1/4PS-A1

To order an actuator and mounting kit for field assembly:

Double acting Actuator ordering number: Z-A1

Corresponding mounting kit: Z-6800-MK-1/4-F03-F04-A1

Lubricant free Valves:

For Spring Return Actuator - select one size bigger then offered in the table below.
Example: If the offered actuator in the table is A2C, select A3C

For Double Acting Actuator - please contact your local representative

Table 1
Series Ends Size Seats Minimum Actuator Designators Actuator Ordering Mounting Kit
Actuator (Factory assembled) Code Ordering Info
Operating
(7¢] Pressure .
g Bar (Psi) Spring Return Double Spring Double
ot Acting Return Acting
=< NO NC
E Modified
(&) 1/167-3/8” PTFE 5(72.5) A10 A1C Z-A1S Z-6800-MK-1/4"-F03-F04-A1
< o (3mm-10mm) PCTFE Al Z-A1
:a, 8 PEEK 5(72.5) A20 A2C Z-A2S Z-6800-MK-1/4"-F03-F04-A2
Ll ((¢] Modified 5(72.5) A10 A1C Al Z-A1S Z-A1 Z-6800-MK-1/2"-F03-F04-A1
= I Y PTFE
= 1/2”-3/4
= (12mm18mm) PCTFE 5 (72.5) A20 A2C A2 Z-A2S 2A2 Z-6800-MK-1/2"-F03-F04-A2
PEEK 5 (72.5) A30 A3C Z-A3S Z-6800-MK-1/2"-F03-F04-A3
So  enas Modified Z-6800-MK- 1/4”-F03-F04-A2
@ g  (3mm-10mm) PTFE
© 3« PCTFE 5(72.5) A2TS A2TS A2T Z-A2TS Z-A2T
TF (12:‘:m:%mm) PEEK Z-6800-MK-1/2"-F03-F04-A2

Ham-Let ISO 5211 mounting kits for H-6800 Series contain:

Part Qty Material
- - Coupling 1 stst316
2 @» Bracket 1 StSt304
@ & @ & Screw 4 StSt304
@ \v—{/ Washer spring 4 St.St 304
Washer flat 4 St.St 304
Mounting Kit ordering Information describes interface per ISO 5211. Panel nut 2 St.St 316
for example: Z-6800-MK-1/2-F03-F04 complies with: ISO 5211 flange types F03-F04 Mounting instructions 1 _
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H-800 SERIES

H-800 One Piece Ball Valves features, materials of construction, and
technical data, are available in the H-800 valves section.

The selection of Valve-Actuator assemblies provided herein is based on:

= Valve maximum allowable working pressure

B Ambient temperature (50 to 100°F / 10 to 37°C)

® Actuator fits to valve based on operating pressure of 6 bar, as per table A.

To order H-800 ball valve factory assembled with an actuator, the actuator
designator shall be added to the valve part number / description per the below
table.

Example:

H-800S-SS-L-1/4 with standard Spring Return Aluminum Actuator Normally Closed
H-800S-SS-L-1/4-A1C

To order an actuator and mounting bracket kit for field assembly: Spring Return

Actuator ordering number: Z-A1S Corresponding mounting bracket kit:
Z-800S-MK-F03-F04-A1

Lubricant free Valves:

For spring return actuator - select one size bigger then offered in the table below.

Example: If the offered actuator in the table is A2C, select A3C
For double acting actuator - Please contact your local representative

Table 2
Series Ends Seats Minimum Actuator Designators Actuator Ordering Mounting Kit
Size Actuator (Factory Assembled) Code Ordering info
Operating i
Pressure Spring Return Dou.ble Sprlng Dou_ble C£
Bar (Psi) N G Acting Return Acting E
o S A10 A1C Z-A1S Z-800S-MK-F03-F04-A1 g
=
8 M PFA 5 (72.5) A10 A1C Al Z-A1S Z-A1 Z-800M-MK-F03-F04-A1 2
1
T : SR: Z-800L-MK-F03-F04-A2 o
L A20 A2C 2-A2S DA: Z-800L-MK-F03-F04-A1 (7,
Ll
o0 S Z-800S-MK-F03-F04-A2 3
oo <t
o> PFA 5(72.5) | A2TS | A2TS A2T Z-A2TS z-A2T | Z-800M-MK-FO3-F04-A2 >
1
I |L L Z-800L-MK-F03-F04-A2

Ham-Let ISO 5211 mounting kits for H-800 Series contain:

Part Qty Material
Coupling 1 St.St 316
S _

@y Bracket 1 St.St 304

> &=~
@ = @ S Screw 4 St.St 304

= N :

@ @ Washer spring 4 St.St 304
Washer flat 4 St.St 304
Mounting Kit ordering Information describes interface per ISO 5211. Panel nut 2 St.St 316
for example: Z-800M-MK-F03-F04-A2 complies with: ISO 5211 flange types FO3-F04 Mounting instructions 1 _
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H-500 SERIES

H-500 Three Piece Ball Valves features, materials of construction,
and technical data, are available in the H-500 valves section.

The selection of Valve-Actuator assemblies provided herein is based on:

= Valve maximum allowable working pressure

® Ambient temperature (50 to 100°F / 10 to 37°C)

B Actuator fits to valve based on operating pressure of 6 bar, in accordance with table A.

To order H-500 ball valve factory assembled with an actuator, the actuator designator
shall be added to the valve part number/description per the below table.

Example:

H-500-SS-L-3/4-T with standard Double Acting Aluminum Actuator

H-500-SS-L-3/4-T-A2

To order an actuator and mounting kit for field assembly: Double Acting Actuator ordering
number: Z-A2 Corresponding mounting kit: Z-500-MK-3/4 -F03-F04-A2

Lubricant free Valves:

For Spring Return Actuator - select one size bigger then offered in the table below.
Example: If the offered actuator in the table is A2C, select A3C

For Double Acting Actuator - please contact your local representative

Table 3
Series Ends Size Seats Minimum Actuator Designators Actuator Ordering Mounting Kit
Actuator (Factory Assembled) Code Ordering Info
Operat-
ing Spring Re- Double Spring Double
Pressure turn Acting Return Acting
Bar (Psi)
NO NC
1/4”, 3/8” Modified  EOR A
H-500S (6 mm, 10 mm) PTEE 5(72.5) A10 | A1C Al Z-A1S Z-A1 Z-500-MK-1/4"-F03-F04-A1
Modfied = 5(725 A0  A2C | Af s | ) || SRS T
PTFE . DA: Z-500-MK-1/2"-F03-F04-A1
147172 | g1 ot PTFE | 5(725) @ A20 = A2C A2 Z-A2S Z-A2 Z-500-MK-1/2"-F03-F04-A2
(6 mm-12 mm)
SR: Z-500-MK-1/2"-F05-F07-A4
PEEK 5 (72.5) A40 | A4C A3 Z-A4S Z-A3 DA: Z-500-MK-1/2"-F04-F05-A3
PTFE
Ml(:’)'?::ﬁEed 5(72.5) A20 A2C A2 Z-A2S Z-A2 Z-500-MK-3/4"-F03-F04-A2
H-500 3/4” S y
20 mm . . R: Z-500-MK-3/4”-F04-F05-A3
( ) St.St. PTFE = 5(72.5) = A30 = A3C A2 Z-A3S Z-A2 | Da'5 o00-MK-3/4"-FO3-FO4-A
PEEK 5 (72.5) A40 | A4C A4 Z-A4S Z-A4 Z-500-MK-3/4"-F05-F07-A4
MPEFfEd SR: Z-500-MK-1"-F05-F07-A4
odifie: _ 3 : £-500-MK-17"-F05-F07-,
. PTFE 5 (72.5) A40 | A4C A3 Z-A4S Z-A3 DA: Z-500-MK-1”-FO4-F05-A3
St.St. PTFE
(25 mm)
SR: Z-500-MK-1”-F05 FO7-A5
PEEK 5 (72.5) A50 | A5C A4 Z-A5S Z-A4 DA: Z-500-MK-17-FO5-FO7-Ad
Ham-Let ISO 5211 mounting kits for H-500 Series contain:
Part Qty Material
pote M otninglsic Coupling 1 St.St 316
ordering Information Bracket 1 St.St 304
describes interface per :
ISO 5211. For example: Screw 8 St.St 304
Z-500-MK-3/4-E03-F04 Washer spring 8 St.St 304
complies with: 1ISO 5211 Washer flat 4 St.St 304
flange types F03-F04 Panel nut 1 St.St 316
Mounting instructions 1 -
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Dimensions for Assembled Actuators -
H-800 & H-6800 2-WAY VALVE SERIES

D1

Series | =L Ends Size Seats Actuator @
Desi!;nator Material ~Model £ A|B|C D DI E|F |G| J K L M
Vodifeq | SR Atg MM 965 761 841 71 66 547 518 279 35 832 885 1162
el inch 3.8 | 3.0 331 28 26 215 204 11 1.38 327 3.48 457 -
PCIFE | pp a7 MM 768 761 841 71 66 547 51.8 27.9 35 832 885 96.6 no:
- 1/16"-3/ 8" inch | 3.02| 3.0 331 28 26 215 2.04| 1.1  1.38 327 3.48 38 =
(3mm-10mm) SR ppg MM 1402 76.1 886 71 66 592 51.8 279 35 832 928 «x <
inch | 552 | 3.0 | 349 2.8 26 233 204 11 138 327|365 x et
PEEK DA aq MM 768 76.1 841 71 66 547 51.8 27.9 35 832 885 96.6 '-'&’
inch | 3.02| 3.0 331 28 | 26 215 2.04 11 | 1.38 327 3.48 3.8 oF
Vodiied | SR Al M 965 761 841 71 | 66 547 518 27.9 35 832 932 1162 P
el inch 3.8 | 3.0 331 238 26 215 204 11 1.38 327 3.67 457 =
PCIFE  pp a7 MM 768 761 841 71 66 547 51.8 27.9 35 832 932 96.6 =
inch | 3.02| 3.0 331 28 26 215 204 1.1  1.38 327 3.67 38 <
SR ppg MM 1402 76.1 886 71 66 597 51.8 279 35 832 97.7 «x
. 1/27-3/4” S inch | 552 | 3.0 | 349 2.8 26 235 204 11 1.38 327|385 x
(12mm-18mm) DA ap MM 101 761 886 71 66 59.7 51.8 27.9 35 832 O7.7 x
inch | 3.97 | 3.0 349 2.8 | 26 235 204 11 138 327|385 x
SR Asg MM 1523 84.1 1113 71 66 | 657 68.1 31.9 44 962 1042 x
PEEK inch| 6.0 | 331 4.38 2.8 | 26 258 268 1.25 1.73 3.79| 410 x
DA ap MM 101 761 886 71 66 59.7 51.8 27.9 35 832 9.7 x
inch | 3.97 | 3.0 3.49 28 26 235 2.04 11 | 1.38 327 3.85 x
SR Aqg MM 96.5 76.1 841 71 66 547 518 27.9 35 832 858 116.2
s 1/16"-1/4” inch 3.8 | 3.0 331 2.8 26 215 2.04 11 1.38 327 3.38 457
(3mm-6mm) DA Aq MM 768 76.1 841 71 66 547 518 27.9 35 832 858 966
inch | 3.02 3.0 331 28 26 215 2.04 1.1 1.38 327 3.38 3.8
SR Aqg MM 96.5 76.1 841 71 66 547 518 27.9 35 832 88.4 116.2
" 1/47-3/8” PEA inch 3.8 | 3.0 331 2.8 26 215 2.04 11 1.38 327 3.48 457
(6mm-8mm) DA aq MM 768 76.1 841 71 66 547 518 27.9 35 832 884 966
inch | 3.02 3.0 331 28 26 215 2.04 1.1  1.38 327 3.48 38
SR apg MM 1402 76.1 886 71 66 59.7 518 27.9 35 832 959 x
S inch | 552 | 3.0 | 3.49 2.8 26 235 2.04 11 1.38 327 377 x
L a/gn:l:r:-zmmm) oA Ay MM 768 761 841 71 66 547 518 27.9 35 832 914 966
inch | 3.02 30 331 2.8 26 215 2.04 1.1 1.38 327 36 38
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Dimensions for
Assembled Actuators -
H-500 SERIES
c
K
Series | =l Ends Seats Actuator @
Desi);nator Size Material M:',d;o g A B C D D1 E F G J K L
- SR Aqg | Mm 958 761 841 330 200 482 518 279 31.0 79.2 882
4" (6n,1m Modified inch | 8.77 | 3.00 3.31  1.30  1.14 1.90 2.04 | 1.10 1.22 3.12 3.47
10mm’) PTFE DA Al mm | 76.9 | 76.1 84.1 | 33.0 | 29.0 482 | 51.8|27.9 31.0 79.2 882
inch | 3.03 | 3.00 3.31 1.30 | 1.14 1.90 2.04 1.10 1.22 | 3.12 3.47
o SR Asg MM 1402 761 88.6 71 | 66 597 51.8 27.9 35 83.2 109.2
Modified inch | 552 | 3.0 349 28 | 26 235 204 11 1.38 /327 4.3
PTFE DA Al mm  76.8 76.1 /841 71 @ 66 54.7|51.8 27.9 35 83.2/104.7
inch | 3.02 3.0 331 28 26 215 204 11 1.38 3.27 4.12
- SR Ao MM 1402 761 886 71 66 59.7 51.8 27.9 35 832 109.2
2 12" (6mm- | StSt. PTFE inch|5.52 | 3.0 349 28 26 235 204 1.1 1.38|3.27 43
= 12mm) DA A2 mm 101 | 76.1 886 71 @ 66  59.7|51.8 27.9 35 83.2/109.2
= inch | 3.97 3.0 3.49 | 28 | 2.6 235 204 1.1 1.38/3.27 4.3
§ SR Agg MM 200.8 109.4/128.5 710 660 717 792 47.7 440 1057 1217
'5 PEEK inch | 7.91 | 431 506 280 2.60 2.82 3.12 1.88 1.73  4.16 4.79
<< DA A3 mm [152.3 84.1 111.3| 71 | 66 |65.7 | 68.1 319 44 |96.2 1157
] inch| 6.0 3.31 438 2.8 26 2.58 268 1.25 1.73 3.79 4.55
[7,) mm [140.2/ 76.1 886 | 71 | 66 |59.7|51.8 27.9 35 |83.2 1125
g MEZ';:Z d SR A2S inch | 5.52 | 3.0 349 28 26 2.35 204 1.1 1.38 3.27 4.43
3:' PTFE DA A2 mm | 101 | 76.1 886 | 71 @ 66 59.7|51.8 27.9 35 |83.2 1125
> inch | 3.97 | 3.0 349 28 26 235 204 1.1 1.38 3.27 4.43
SR Azg | Mm 152.3/84.1111.3 71 66 657 68.1 319 44 962 119
/4" 3/4” St.St. PTFE inch| 6.0 3.31 438 2.8 26 258 268 1.25 1.73 3.79 4.68
(18mm) DA A2 mm | 101 76.1 886| 71 | 66 |59.7 51.8 279 35 832 1125
inch | 3.97 3.0 349 28 26 2.35 204 1.1 1.38 3.27 4.43
SR adg M 200.8 109.4 1285 71.0 | 66.0 | 71.7 | 79.2 | 47.7  44.0 |105.7|125.0
PEEK inch | 7.91 | 431 506 280 2.60 2.82 3.12 1.88 1.73  4.16 4.92
mm 200.8/109.4 128.5 71.0 | 66.0 | 71.7 | 79.2 | 47.7  44.0 105.7|125.0
DA Ad inch | 7.91 | 431 506 280 2.60 2.82 3.12 1.88 1.73  4.16 4.92
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Dimensions for

A
Assembled Actuators - ﬁi
H-500 SERIES ] ﬁ TN f
(Cont’d) I\ ¢
Ok
) °c 90 7]
E
D1 /.i 0 |
o (&
\¥|—n' : 08

K
Bod Ends Size Seats Actuator i)
Desi{:)nator Material Model g A B C€C D DI E F G J K L
SLSLPTFE o a4 MM 200.8109.4/1285 71.0 66.0 71.7 79.2 47.7 44010571317
PTFE inch 791 4.31 5.06 2.80 2.60 2.82 3.12 1.88 | 1.73 4.16  5.19
Modified mm [152.3/ 84.1 111.3 71 | 66 |65.7 68.1 31.9 44 96.2 125.7
3 " PTFE DA A3
3 17 1 inch 6.0 3.31 438 2.8 2.6 258 2.68 1.25 1.73 3.79 4.95
T (25 mm) SR AS mm 200.8/109.4/128.5/ 71.0 | 66.0 71.7 | 79.2 | 47.7 | 44.0 |105.7/131.7
PEEK inch 791 | 431 5.06  2.80 2.60 2.82 3.12 1.88 | 1.73 4.16  5.19
DA Ad mm 200.8/109.4/128.5| 71.0 | 66.0 71.7 | 79.2 | 47.7 | 44.0 |[105.7/131.7

inch| 7.91 | 4.31 5.06 2.80 2.60 2.82 3.12 | 1.88 1.73 4.16  5.19
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Dimensions for Assembled 180° Actuators -
H-800 T-TYPE & H-6800 T-TYPE SERIES

i
| S
|

n
S
Body Ends Size Seats Actuator 4
'<=_t ﬁ Designator Material = Model s A B c D | D1 E F G J K L
5 Vo mm 2044 761 886 71 66 59.7 51.8 27.9 35 832 93.0
b odified SR | A2ST
- o 1168 PTFE inch 805 30 349 28 26 235 204 11 1.38 327 3.66
o 5 (3mm-10mm) il mm 165.4 761 886 71 66 597 518 27.9 35 832 930
E - DA A2T lich 651 30 349 28 26 235 204 11 1.38 327 3.66
o
= o mm 2044 761 886 71 66 59.7 51.8 27.9 35 832 97.7
© G| yens Vodified o A2ST linch | 8.05 3.0 349 28 26 235 204 11 138 327 385
I (12mm-18mm) PTFE mm (165.4/ 76.1 | 88.6 | 71 | 66 | 59.7 51.8|27.9 35 832 97.7
DA AT ich 651 30 349 28 26 235 204 14 1.38 327 3.85
mm 2044 761 886 71 66 59.7 51.8 27.9 35 832 90.3
s 1/167-1/4” SR AZST 'i\oh 805 30 349 28 26 235 204 11 138 327 355
(8mm-6mm) mm (165.4/ 76.1 | 88.6 | 71 | 66 | 59.7 51.8|27.9 35 832 90.3
. DA A2T ich 651 30 349 28 26 235 204 11 1.38 327 355
2 mm 2044 761 886 71 66 59.7 51.8 27.9 35 832 92.9
2
: 1/47-3/8" SR A2ST i h 805 30 349 28 26 235 204 11 138 327 3.66
e M PFA
2 (6mm-8mm) mm 165.4) 76.1 | 88.6 71 @ 66 |59.7 51.8 27.9| 35  83.2 92.9
; DA AT inch | 651 3.0 349 28 26 235 204 11 1.38 327 3.66
mm 2044 761 886 71 66 597 518 279 35 832 959
. 3/87-1/2” SR AZST 'ich 805 30 349 28 26 235 204 14 138 327 3.77
(10mm-12mm) mm 165.4 76.1 88.6 71 | 66 | 59.7 51.8 27.9 35 83.2 95.9
DA A2T ich 651 30 349 28 26 235 204 14 138 327 3.77
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ALUMINUM PNEUMATIC ACTUATOR - TECHNICAL DATA

E SPRING RETURN m DOUBLE ACTING

DISASSEMBLY

r4
e

Description Material

Q
<

1 Cap allen screw AISI-304 stainless steel
2  Double acting cap Aluminum alloy (2)+(5)
3 Cap O-ring N.B.R

4  Piston Polyarilamide

5 | Cylinder Aluminum alloy (2)+(1)
6  Washer Polyamide 6

7 | Spring clip Stainless steel

8 | Position indicator Polyacetal

9 Plate O-ring N.B.R.

10 | Guide ring Polyacetal + mb

11 | Piston O-ring N.B.R.

12 | Shaft O-ring N.B.R.

13 | Shaft O-ring N.B.R.

14  Preloaded springs

15 | Spring return cap

16 | Shaft

17 | Drive adapter

18 | Spring return cap washer
19 | Nut

20 | Pneumatic connection plate
21 | Plate allen screw

22 | Watertightness plane gasket

DIN-17223-c (3) (4)
Aluminum alloy (2) + (5)
Polyamide + S.S.Insert
AISI-316 stainless steel
AlSI-304 stainless steel
AISI-304 stainless steel
Polyamide + FG
AISI-304 stainless steel
N.B.R

anNadnpalaa g aanaaaalanN o

. Covered with polyamide.
. Covered by cataphoresis.
. Variable quantity, please see the Spring return torque chart.
. Trivalent chrominium passivation.
. Polyurethane
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Cycle time in (sec) Weight Capacity in litres
oelz To open To close Kg. Lb. To open To close
A1 0,1 0,1 0,65 1.43 0,07 0,03
A1S 0,15 0,15 0.72 1.58 0,07
Cycle time w/o resistant torque at 6 bar. To calculate the consumption, multiply the
Dimensions in mm. above figures by the real working pressure.
M
A 40 (1.57) ® 8(0.31)
L [ NI g
7 : i
T N & 1/4" BSPP
| ,/ \| / , .\ ﬂ
— - (J |
— ; ',, 214,3 (0.56) ﬁ& ? o @ _
/) N 5
u ~ - 1 A N B
1\ T\ Ay 0] A®@
Bottom view 236 (1.42) Upper view : y
FO3 . .
1/4" BSPP Front view
Shaft detail Close 24 (0.94)
M6
| T3 4(0.16)
%/ g % Indicator |1 —1|
X s i
2y ¥ 76.1(3.0) erew ||| N
\ / vo0m )
©
(72) 10 (0.39) 5 &
o o IJ\ S
E *For Spring Return Actuator: A = 96.5mm (3.8 inch) —
< For Double Acting Actuator: A = 76.8mm (3.02 inch) ]ﬁ _
= -
5 DOUBLE ACTING TORQUES 3
= : \ 3
o3 A Air pressure /
(7p) Bar 3 4 5 55 6 7 8 §
= PSI | 435 58 725 798 87 1015 116 i
= Nm | 40 55 70 77 85 98 112 . — 8
= Lb.in = 35.4 48.7 62.0 68.2 75.2 86.7 99.1
48.2 (1.9)
SPRING RETURN TORQUES
Air torque at indicated pressure
Spring
A1S Torques 3 4 5 5,5 6 7 8 bar.
43,5 58 72,5 79,8 87 101,5 116 p.s.i
N Initial | End | Initial | End | Initial | End | Initial | End | Initial | End | Initial | End | Initial | End | Initial | End
. 5.8 4 3 1.2 3.7 1.9 4.5 2.7 5.8 4 7.2 5.4 Nm
g 51.3 35.6 264 106 | 326 16.8 39.7 239 512 354 635 478 | Lb.n
4.9 3.4 2.1 0.6 3.6 2.1 4.3 2.8 5.1 3.6 6.4 4.9 7.8 6.3 Nm
5 43.4 | 301 18.6 5.3 319 186 | 381 | 248 | 451 319 | 56.6 | 434 69 55.8 | Lb.in
4 2.8 2.7 15 4.2 3 4.9 3.7 5.7 4.5 7 5.8 8.4 7.2 Nm
e 35.6 244 243 131 | 375 263 437 325 508 396 @623 @ 51.1 74.7 @ 63.5 Lb.in
3.2 2.1 1.9 0.8 3.4 2.3 4.9 3.8 5.6 4.5 6.4 5.3 7.7 6.6 Nm
3 28 18.6 | 16.8 7.4 30.1 @ 20.7 | 434 34 49.6 @ 402 56.6 472 682 @ 587 Lb.in
2.3 1.4 2.6 1.7 4.1 3.2 5.6 4.7 6.3 5.4 71 6.2 Nm
= 204 124 23 15 36.3 283 496 416 558 478 62.8 549 Lb.in

* Standard number of springs

HN

N: Number of springs per side
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ALUMINUM PNEUMATIC ACTUATOR - TECHNICAL DATA

E DOUBLE ACTING E SPRING RETURN

DISASSEMBLY
No. Description QTY Material

1 Cap allen screw 8 | AISI-304 stainless steel
2 Double acting cap 2 | Aluminum alloy (2)+(5)
3 | Cap O-ring 2 N.B.R
4  Piston 2 Polyarilamide
5) Cylinder 1 Aluminum alloy (2)+(1)
6 | Washer 1 Polyamide 6
7 | Spring clip 1 Stainless steel
8 | Position indicator 1 Polyacetal
9 Plate O-ring 2 N.B.R.
10 | Guide ring 2 Polyacetal + mb
11 | Piston O-ring 2 N.B.R.
12 | Shaft O-ring 2 |N.B.R.
13 | Shaft O-ring 2 N.B.R.
14 Preloaded springs 12 | DIN-17223-c (3) (4)
15 | Base plate (iso-5211) 1 Polyamide + FG
16 | Shaft 1 Polyamide + S.S.Insert
17 | Drive adapter 1 AISI-316 stainless steel
18 | Cap washer 8 AISI-304 stainless steel
19 | Allen screw 2 AISI-304 stainless steel
20 | Nut 4 | AISI-304 stainless steel
21 | Nut 4 AISI-304 stainless steel
22 | Pneumatic connection plate 1 Polyamide + FG
23 | Plate allen screw 2 | AISI-304 stainless steel
24 | Spring returen cap 2

1. Covered with polyamide.

2. Covered by cataphoresis.

3. Variable quantity, please see the Spring return
torque chart.

4. Trivalent chromium passivation.

5. Polyurethane
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Cycle time in (sec) Weight Capacity in litres
To open To close Kg. Lb. To open To close

A2 0,1 0,1 0,92 2,02 0,075 0,11
A2s 0,15 0,15 1 2,20 0,075
Cycle time w/o resistant torque at 6 bar. To calculate the consumption, multiply the
Dimensions in mm. above figures by the real working pressure.
&
A 80 (3.15) e S
5 8(0.31 -
5 =
" % ¥
©
g ——]
@
< f=
8 % = o) f\ /e — £ﬂ
0
o) =
= O O
Bottom view @36 (1.42 Upper view Front view
FO3
@42 (1.65) 572 24 (0.94)
Fo4 M5 1/4" BSPP
M6, 2
4(0.16) |, <
10 (0.39) 3 g |
Shaftdetail S| S
SR o4 g
Indicator screw ;; 1/4" BSPP
o
- Close Solenoid NAMUR standard
76,1 (3.0)
(72]
e *For Spring Return Actuator: A = 140.2mm (5.5 inch) 9 (0.35)
E For Double Acting Actuator: A = 101mm (3.97 inch)
<
E DOUBLE ACTING TORQUES T
2 n Air pressure 1 o~
o3 Bar 3 4 5 | 55 6 7 8 / \ o
m PSI 43,5 58 72,5 79,8 87 101,5 | 116 \J & 8
<
= Nm | 79 11,3 141 155 17 198 @ 22,9 1<
o
§ Lb.in = 69,3 100 | 124,8  137,2 | 150,5 1752 202,7 ] &
48,2 (1.9)
SPRING RETURN TORQUES
Air torque at indicated pressure
Spring 4 7
A2S Torques 3 5 5,5 6 8 bar.
43,5 58 72,5 79,8 87 101,5 116 p.s.i
N Initial | End | Initial | End | Initial | End | Initial | End | Initial | End | Initial | End | Initial | End | Initial | End
. 10 6,7 7,4 41 8,8 5,5 10,3 7 13,1 9,8 16,2 | 12,9 Nm
e 88,5 @ 59,3 655 36,3 | 77,9 48,7 91,2 62 115,9 86,7 143,4 1142 Lb.in
8,5 5,8 5,5 2,8 8,3 5,6 9,7 7 11,2 8,5 14 11,3 | 171 14,4 Nm
5 752 | 51,3 48,7 248 | 735 49,6 @859 62 99,1 | 752 1239 100 @ 151,3 | 127,5  Lb.in
7 4,6 3,3 0,9 6,7 4.3 9,5 71 10,9 8,5 12,4 10 152 12,8 | 18,3 | 159 Nm
& 62 40,7 @ 29,2 8 59,3 381 | 84,1 628 965 752 109,7 885 1345 113,3 162 | 140,7 Lb.in
55 3,6 43 2,4 7,7 5,8 10,5 8,6 11,9 10 134 11,5 16,2 | 14,3 Nm
3 48,7 | 319 | 381 212 682 | 513 | 929 76,1 | 1053 885 118,6 | 101,8 143,4  126,6 Lb.in
4 2,4 5,5 3,9 8,9 7,3 11,7 10,1 @ 13,1 11,5 | 14,6 13 Nm
e 354 21,2 | 48,7 345 788 646 1036 894 1159 101,8 129,2 1151 Lb.in
N: Number of springs per side * Standard number of springs
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ALUMINUM PNEUMATIC ACTUATOR - TECHNICAL DATA

m DOUBLE ACTING E

SPRING RETURN

DISASSEMBLY

No. Description ‘ Material
1 Cap allen screw AISI-304 stainless steel
2 \ Cap ‘ \ Aluminum alloy (2) + (6)
3 Cap-O-ring N.B.R.
4 | Piston \ | Aluminum alloy (2)
5 | Cylinder Aluminum alloy (2) + (1)
6 | Washer [ | Polyamide 6
7 | Spring clip Steel (3)
8 \ Position indicator \ \ Polyamide
9 | Piston guide Polyacetal
10 | Guide ring \ | Polyacetal
11 | Piston O-ring N.B.R.
12 | Shaft O-ring \ N.B.R.
13  Shaft O-ring N.B.R.

| DIN-17223-c (5) (4)
Polyamide + FG

| Steel (2)
Steel (2)

\ AISI-304 stainless steel
AISI-304 stainless steel

14 \ Preloaded springs ’
15 | Base plate (iso-5211)

16 | Shaft [
17 | Cam

18 | Cap washer \
19 | Allen screw

20 | Nut \ | AISI-304 stainless steel
21  Plate O-ring N.B.R
22 | Nut \ | AISI-304 stainless steel

23  Pneumatic connection plate
24 \ Plate allen screw
25 | Hexagonal screw

| Polyamide + FG
\ AISI-304 stainless steel
AISI-304 stainless steel

26 | Nut \ | AISI-304 stainless steel
27  Bushing AISI-303 stainless steel
28 | O-ring | N.BR

1. Covered with polyamide.

2. Covered by cataphoresis.

3. Covered by nickel - PTFE.

4. Variable quantity, please see the
Spring return torque chart.

5. Trivalent chromium passivation.

6. Covered with polyurethane.
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Cycle time in (sec) Weight Capacity in litres
To open To close Kg. Lb. To open To close
A3 0,15 0,15 1.40 3.09 0,15 0,18
A3S 0,2 0,2 1.625 3.58 0,15
Cycle time w/o resistant torque at 6 bar. To calculate the consumption, multiply the Py
Dimensions in mm. above figures by the real working pressure. g
©
10 (0.39) o
152.3 (6.0) ——
Indicator screw By
% ¥ _ M6 <=
. C 1 4(0.16) 3
2 T 1 - ;
% L \
3 S ] H ooy P
= B &2V o D) | /A
gl ¢ @/
| o B 2
y S
84,1 (3.31) -
Bottom view 13,8 (0.54) ! Front view
@42 (1.65)
FO4
@50 (1.97)
Fo5 24 (0.94)
M5 1/4" BSPP
PN Open
. ] 3
Shaft detail <
«
? \ g
14,5 (0.57) ] S S
77 & | | 3 / @
o4 st @
S| ® ~
2] 4 | 8 X 1 1/4" BSPP
no: ~ Close  Solenoid NAMUR standard
olenol stanaar
— 52,2 (2.05) 80 (3.15)
3
e ¥
< DOUBLE ACTING TORQUES
o3
m m Air pressure '¢ dl £
PSI 43,5 58 =
§ 72,5 79,8 87 101,5 116 | | \&J | S
Nm | 116 161 205 227 25 | 295 339 e | =
Lb.in | 102.7 1425 | 181.4 | 200.9 @ 221.3 | 261.1 300 B =
Upper view
SPRING RETURN TORQUES 90° 0°
Air torque at indicated pressure
Spring 3 4 5 55 6 7 8 bar
Torques -
43,5 58 72,5 79,8 87 101,5 116 p.s.i
N Initial | End | Initial | End | Initial | End | Initial | End | Initial | End | Initial End | Initial | End | Initial | End
. 16,5 111 9,4 4 11,6 6,2 13,9 8,5 18,4 13 22,8 17,4 17,4Nm
6 146 = 98,2 83,2 354 102,7 54,9 123 752 162,9 1151 201,8 154 | Lb.in
13,8 9,4 6,7 2,3 1,1 6,7 13,3 8,9 156 | 11,2 | 20,1 15,7 | 245 20,1 Nm
5 122,1 | 83,2 59,3 | 204 98,2 | 593 | 117,7 788 | 138,1 99,1 1779 139 | 216,8 | 177,9 Lb.in
11,1 7,6 8,5 5 12,9 9,4 15,1 116 174 139 219 184 26,3 22,8 Nm
= 98,2 67,3 752 443 1142 83,2 133,6 102,7 154 123  177,9 | 162,9 | 232,8 201,8 Lb.in
8,5 5,8 5,8 3,1 10,3 7,6 14,7 12 16,9 | 142 192 16,5 | 23,7 21 Nm
3 752 | 513 513 | 274 | 91,2 67,3 | 130,1 | 106,2 149,6 | 125,7 169,9 | 146 | 209,8 1859 Lb.in
5,8 3,6 8 5,8 12,5 | 10,3 16,9 14,7 191 16,9 21,4 19,2 Nm
2 51,3 3,9 708 51,3 110,6 91,2  149,6 130,1 169 | 149,6 189,4  169,9 Lb.in

* Standard number of springs

HN

N: Number of springs per side
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ALUMINUM PNEUMATIC ACTUATOR - TECHNICAL DATA

I oouste AcTiNG E¥E sPRING RETURN
DISASSEMBLY

No. Description Qty Material

1 Cap allen screw 8 AISI-304 stainless steel
2 Cap 2 Aluminum alloy (2) + (6)
3 | Cap-O-ring 2 N.B.R.

4  Piston 2 Aluminum alloy (2)

5 | Cylinder 1 Aluminum alloy (2) + (1)
6 | Washer 1 Polyamide 6

7 Spring clip 1 Steel (3)

8  Position indicator 1 Polyamide

9 | Piston guide 2 Polyacetal

10 | Guide ring 2 Polyacetal

11 | Piston O-ring 2 N.B.R.

12 | Shaft O-ring 2 N.B.R.

13 | Shaft O-ring 2 N.B.R.

14 Preloaded springs 12 | DIN-17223-c (5) (4)

15 | Cam 1 Steel (2)

16 | Shaft 1 Steel (2)

17 | Plate O-ring 2 N.B.R.

18 | Cap washer 8 AISI-304 stainless steel
19 | Nut 4 AISI-304 stainless steel
20 Pneumatic connection plate 1 Polyamide + FG

21 | Plate allen screw 2 AISI-304 stainless steel
22 | Hexagonal Screw 2 AISI-304 stainless steel
23 | Nut 2 AISI-304 stainless steel
24 | Bushing 2 AISI-304 stainless steel
25 | O-ring 2 N.B.R.

AW =

. Covered with polyamide.

. Covered by cataphoresis.

. Covered by nickel - PTFE

. Variable quantity, please see the Spring

return torque chart.

o

. Trivalent chromium passivation.

6. Covered with polyurethane.

HAM-LET ADVANCED CONTROL TECHNOLOGY

@)HAM-LET 315

(7]
o
=
<<
=)
—_
(]
<
o3
(7]
Ll
3
—




Cycle time in (sec) Capacity in litres

To open To close 5 b To close
A4 0.2 0,2 2.57 5.67 0,28 0.37
A4S 0,25 0,25 2.94 6.49 0,28
Cycle time w/o resistant torque at 6 bar. To calculate the consumption, multiply the
Dimensions in mm. above figures by the real working pressure.
200,8 80
()
=== e | Y
Il Il
— H—
= T = | i
/ \
: (&
~ I A | I I N -4 — 44 — 4 — 4 — L o
Q )
/
Y4 =
<> Hﬂﬂ HﬂH Bottom view Upper view
7> @50 FO5
@70 FO7
|
10 Al
gl
0
o
N
(o))
<+
T
(7p] Front view M6,
- 4
o .
| ] 24
<T M5 ; al <
= DOUBLE ACTING TORQUES 1/4" BSPP (ATH o
=
2 m Air pressure %527
] Bar 3 4 S 5,5 6 7 8 SHAFT DETAIL
[7,) PSI 43,5 58 72,5 79,8 87 101,5 | 116
< Nm | 235 | 323 | 41.0 | 453 | 49.7 | 58.4 | 67.1
— Lbin | 280 | 286 | 363 | 401 | 440 | 517 | 594 / T
S 1/4" BSPP =
9 =
Close 8
SOLENOID NAMUR NORM
SPRING RETURN TORQUES —-_ —
Air torque at indicated pressure
Spring
A4S Torques
N Initial | End | Initial | End | Initial | End | Initial | End | Initial | 19,4 | Initial | End | Initial | End | Initial = End
. 31.4 209 20.1 9.6 244 139 | 288 183 375 27.0 46.2 357 Nm
e 2779 | 185 1779 850 216 123 2549 | 162 | 331.9 239 | 408.9 316 | Lb.in
27 17.4 14.9 5.3 23.6 14 279 1836 323 227 41 31.4 | 497 41 Nm
5 239 154 131.9 | 469 208.9 | 123.9 2469 162 | 285.9  200.9 | 362.9 | 277.9 | 439.9 | 354.9 | Lb.in

218 | 139 9.6 1.7 184 | 105 271 192 | 31.4 | 235 358 | 279 445 36.6 532 543 | Nm

= 1929 123 85 15 | 1629 | 929 239.9 169.9 277.9 208  316.9 246.9 393.9 323.9 470.9 400.9 Lb.in
183 | 113 | 122 5.2 21 14 29.7 | 22.7 34 27 38.4 | 31.4 | 471 | 401 Nm
8 162 100 108 46 | 185.9  123.9 | 262.9 | 200.9 | 300.9 | 239 | 339.9 | 277.9 | 416.9 354.9 Lb.in
12.2 7.8 15,7 1 113 | 245  20.1 | 332 288 | 375 331 419 | 375 Nm
2 108 69 139 100 | 216.8  177.9 293.8 254.9 331.9 293 | 370.8 331.9 Lb.in
N: Number of springs per side * Standard number of springs
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180° PNEUMATIC ACTUATOR - TECHNICAL DATA
DISASSEMBLY

A2T: DOUBLE ACTING

2
e

Description Material

0
<

1 | Cap screw 8 AISI-304 stainless steel
2 Duabel acting cap 2 Aluminium alloy (2) + (4)
3 Cap O-ring 2 N.B.R.

4 Piston 2 Aluminium alloy (2)

5 | Cylinder 1 Aluminium alloy (2) + (1)
6  Washer 1 Polyamide 6

7 | Spring clip 1 Stainless Steel (3)

8 | Position indicator 1 Polyacetal

9 | Piston guide 2 Polyacetal

10 | Guide ring 2 Polyacetal + Mb

11 | Piston O-ring 2 N.B.R.

12 | Shaft O-ring 2 N.B.R.

13 | Shaft O-ring 2 N.B.R. 5
14  Springs set 2 DIN-17223-c (2) (3) A2$T' SPRING RETURN
15 | Base plate (ISO-5211) 1 Polyamide + FG

16 | Shaft 1 Polyamide + S.S. Insert
17 | Drive adapter 1 AlSI-316 stainless steel
18 | Cap washer 8 AISI-304 stainless steel
19 | Allen screw 2 AlSI-304 stainless steel
20 | Nut 4 AISI-304 stainless steel
21 | Nut 4 AISI-304 stainless steel
22 | Pneumatic connection plate 1 Polyamide + FG

23 | Plate allen screw 2 AlSI-304 stainless steel
24  Plate O-ring 2 N.B.R

25 | Spring return cap 2 Aluminium alloy (2) + (4)

(1) Covered with polyamide.

(2) Covered by Cataphoresis.

(8) Variable quantity, please see the Spring
return torque chart.

(4) Covered with polyurethane.
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Cycle time in (sec) Capacity in litres

To open To close - b To open To close
A2T ‘ 0.13 ‘ 0.13 ‘ 1.3 ‘ 2.76 ‘ 0.123 ‘ 0.158
A2ST ‘ 0.20 ‘ 0.20 ‘ 1.5 ‘ 3.31 ‘ 0.123 ‘
Cycle time w/o resistant torque at 6 bar. To calculate the consumption, multiply the
Dimensions in mm. above figures by the real working pressure.

204.4 (8.05) (SPRING RETURN)

165.4 (6.51) (DOUBLE ACTING) 80 (3.15)

M5 M5

<
(3]
N
G\\
&

14.3 (0.56)
I~
L

4
50 (1I 18)

\ T S R S
36 (1.42)[| Bottom view Upper view
76.1 (3.0)
FO3
42 (1.65)

Fo4

17.4 (0.69)
20 (0.79)

Il

89.3 (3.5)

N
210 (0.39)

Shaft detail Indicator screw
(72]
o= _ L[l
o 24 (0.94)
=
g M5 1/4" BSPP (2
(= Open
(&) h
<< Front view @ | =
] DOUBLE ACTING TORQUES L > &
N ' 8
g A2T Air pressure > =
E' Bar 3 4 5 5.5 6 7 8 CIO"se
> PSI | 435 | 58.0 7255 | 79.8 @ 87.0  101.5 116.0 Solenoid NAMUR Standard

Nm 7.9 113 | 141 155 | 17.0 | 19.8 | 22.9
Lb.in 69.9 100 | 124.8 | 137.2 | 150.5  175.2 | 202.7

SPRING RETURN TORQUES

Air torque at indicated pressure

A2sT | Spring

Torques
N Initial | End | Initial | End | Initial | End | Initial | End | Initial | End | Initial | End | Initial | End | Initial | End
. 9.7 6.1 8 4.4 9.4 5.8 10.9 7.3 13.7 101 16.8 @ 13.2 Nm
86.1 @ 53.8 71 38.7 834 | 511 966 H 643 1214 89.1 | 1489 116.6 | Lb.in
8.8 5.5 5.8 2.5 8.6 5.3 10 6.7 11.5 8.2 14.3 11 17.4 141 Nm
3 78.1 | 48.4 51.6 | 21.9 | 76.4 | 46.7  88.8 | 59.1 102 | 724 | 126.8 97.2 | 154.3  124.6 | Lb.in
6.7 4.3 3.6 1.2 7 4.6 9.8 7.4 11.2 8.8 127 103 155 | 13.1 Nm
e 59 37.7 | 322 | 10.7 | 623 | 40.8 | 87.1 | 65.6 | 99.5 78 | 1128  91.3 1375 116 Lb.in
4.3 2.4 5.5 3.6 8.9 7 11.7 9.8 13.1 112 146 127 Nm
1 377 | 215 | 484 | 322 785 623 | 103.3| 87.1 | 1157 | 99.5 | 129 | 11238 Lb.in
N: Number of springs per side * Standard number of springs
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ACCESSORIES KITS

Standard 90 degrees. Aluminum pneumatic
actuator, Operating Pressure: max. 8 bar
(116 PSI). Standard working temperature
-32°C to 90°C (-25.6°F to 194°F)

Solenoid valve, attached to the actuator to
create an electro pneumatically actuated ball
valve. DC 24V, 2.5W 4/2 Way for double acting
and spring return. Enclosure IP65

Option for: 110VAC, 50HZ.

Option for: 3/2, 5/2 Way.

Inductive limit switch for visual and
electric indication of actuator position
voltage: 8V DC, Enclosure IP67

For more information please contact your local
representative.

Electric actuator has been designed to
control valve with 90 deg rotation 15W, IP66.
Option 1: 90-240V, 50/60HZ, 90-350V DC,
Option 2: 15-30V, 50/60HZ, 12-48V DC
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90 degree Stainless Steel pneumatic
actuator, operating pressure max. 8 bar
(116 PSI). Standard working temperature
-32°C to 90°C (-25.6°F to 194°F)

ATEX mechanical limit switch for use in
hazardous locations zone 2, temp range
(-20°C to 60°C) (-4°F to 140°F)

(ATEX Inductive limit switch is available

as an option).

Electro Mechanical limit switch for visual and electric
indication of actuator position. Enclosure IP67,
voltage: AC: 250V 16A, 125V 16A

DC: 250V 0.3A, 125V 0.6A, 30V 10V
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Ordering information for Factory Assembled Accessories

Actuator Type Temp Range °C (°F) Limit Switch Type Solenoid Valve

Per Tables Aluminum No Solenoid
(1 2,3) Actuator* Standatd Actuator No Limit Switch Valve
St.St. H|gh Temperature Electromechanical Limit Solenoid Valve
Electric LT Low Temperature LS| Inductive Limit Switch Solenoid Valve
Actuator* Actuator (DC)

Electromechanical Limit

* Please refer to page 302, 303, 304. [TV o \itch ATEX

** Please contact your Local
Representative to fit Actuator to Valve.

Inductive Limit

LY S\yitch ATEX

Mounting Kits for field
assembly of Limit Switches:

If special cleaning is required, LF / OC will be added in the end,
and will refer to the Valve Only.

Actuator Type Mounting Kit Description For example: H - 800S-SS - L- 1/4 - A1-LSM - OC

A1/A1S Z-LS-MK-A1 m In case of request for Actuated valve with LS and Solenoid Valve,

A2 /A28 Z-LS-MK-A2 The order is as follows: Valve, Actuator, LS, Solenoid

A3 /A3S Z-LS-MK-A3 For example: H - 800S-SS - L- 1/4 - A1-LSM-SVD

A4 /A4S Z-LS-MK-A4 m For double mounting actuators, please contact your local representative.
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Ordering Information for Accessories Kits for field assembly

Aluminum Electro Inductive Limit Electro Stainless Electric Solenoid Valve
actuators for Mechnical Limit | Switch Mechnical / Steel Actuator® Actuator* 4/2 Way
filed assembly Switch (Contains one Inductive Limit Option: 5/2, 3/2
inductive limit Switch ATEX Way
switch)
See Tables Z - LSMAX Z - E1A (AC) Z - SVA (AC)
1,2,3) Z-Lsm Z-Lsl Z - LSIAX Z-6st Z - E1D (DC) Z - SVD (DC)

* For Stainless Steel Actuator or Electric Actuator Please contact your local representative.

Warning! For your safety
The system designer and user have the sole responsibility for selecting products suitable for their special
application requirements, ensuring their safe and trouble-free installation, operation, and maintenance.
Application details, material compatibility and product ratings should all be considered for each selected
product. Improper selection, installation or use of products can cause property damage or personal injury.

HAM-LET HPA catalog Rev_06 January 2014
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