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5 Ton Two Stage Jack with Air Pump

TRONA'R ® Models: 02-7837-0110, 02A7837-0110

This product can not be modified without the written approval of Tronair, Inc. Any modifications done without written approval
voids all warranties and releases Tronair, Inc., its suppliers, distributors, employees, or financial institutions from any liability
from consequences that may occur. Only Tronair OEM replacement parts shall be used.

1.0 DESCRIPTION

The Tronair 5 Ton Two Stage Jack incorporates the following quality features:
¢ Two stage, telescoping rams

e  Steel Construction

¢ Mechanical ram lock nut that prevents lowering of jack under load

¢ Quick action mechanical extension

« Single speed, manually operated pump with pressure relief

¢ Uses standard MIL-PRF-5606 hydraulic fluid

¢ Pneumatic pump with a one-fourth inch (1/4") NPT air drive inlet

2.0 USAGE
The purpose of the jack is to lift the aircraft for maintenance. See 3.0 Specifications for capacity of the jack.

3.0 SPECIFICATIONS

¢ Rated Capacity: 10,000 Ibs
¢ Minimum Closed Height: 38 inches

e Mechanical Extension: 9 inches

¢ Hydraulic Extension: 34Y4inches
e Maximum Height Obtainable: 81% inches
¢ Weight: 190 Ibs

¢ Pressure Relief Setting: 2500+250/-0 psig
¢ BUNA N’ Seals

4.0 ASSEMBLY INSTRUCTIONS

4.1 GENERAL INSTRUCTION

This product should be assembled and/or repaired using good workmanship practices and proper tools. Bolts and elastic
stopnuts should be tightened to a torque not to exceed industry standards for Grade '5' bolts. The 3/8-24 bolts should be
tightened to 35 ft-Ibs.

All replacement parts must be the same as or equal to the original parts supplied.

4.2 PRE-USE CHECKS

« Refer to the Parts Lists lllustrations to identify and ensure that all parts are present.

«  Generally check over unit to assure the tightness of all nuts, bolts and fittings.

«  With rams completely collapsed, check hydraulic fluid level; 1.5 inches below vent. Replenish with MIL-PRF-5606 fluid as
required.

5.0 OPERATING INSTRUCTIONS
The user should be familiar with the following statements prior to using the jack:

CAUTION!
A 1. Never put hands between the aircraft and the jac  k pad; as after aircraft has been lowered, strutsm  ay
have hung up.
2. Never align jack under aircraft by poundingonj  ack legs. Dented legs may lead to jack collapse.
3. Always lower ram locking nut(s) after jack is un der load. Be sure ram nut(s) is seated fully after
jacking.
4. Always raise and lower jacks simultaneously so t hat aircraft remains level.
5. Always use a tail or nose stand, as applicable,  for additional stability.

WARNING!
A When collapsing rams by hand miss-staging may occur and cause pinch points. To collapse ram, add a
minimum 50 Ib load to the mechanical extension. Kee  p hands and fingers clear of locking nuts. Failure to
adhere to this safety instruction can cause injury.

04/2014 | Rev. 08 Page | 1



5 Ton Two Stage Jack with Air Pump

TRONA'R ® Models: 02-7837-0110, 02A7837-0110

5.0 OPERATING INSTRUCTIONS (continued)
51 JACK INSTRUCTIONS

To Raise Aircraft:

1. Place jack on a hard, level surface.

2. Hydraulic rams must be completely retracted before operating jack.
3. Raise mechanical extension as close to aircraft jack pad as possible.

WARNING!

The locking pin MUST be placed in the ram protectio  n ring groove and fully through the mechanical
extension.

The locking pin washer and ball lock MUST be placed outside the ram protection ring.

*  Visually inspect the jack prior to every use. Jacking Point
« Do not place extra locking pins in any other hole o n Surface\
the mechanical extension.

* Insure mating surfaces to jack point are free of
debris and damage.

e Under no conditions should the locking pin washer
or washer groove be inside the ram protection ring

i ’fh 4— Jack Pad
Z

groove. <—_ Mechanical
* Under no conditions should the locking pin’s ball Extension
lock be inside the ram protection ring groove. Locking Pin Washer
* Never use the jack if the ram protectionringisno  t and Washer Groove
installed. Pl Tl
. i I I i i . . a oC
v'\\l/g\slﬁre :Jse the locking pin without a locking pin Locking Pin

« Never use a locking pin that has been damaged.
* Never use a ram protection ring that has been
damaged or deformed.
* Replace ram protection ring if it does not have a
radius groove for the locking pin.
e Load test jacks annually.
e Only order replacement parts from Tronair.
e Failure to comply could result in premature failure
below certified weight and could cause serious inju ry including death.

Ram Protection
Ring Groove

%4 — Ram

Correct Pin Placement

Al

Mechanical

Extension — Locking Pin Washer

and Washer Groove

l /Locking Pin

Ball Lock

Ram Protection
Ring

5.1 Jack instructions continued on following page.
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TRON 'R® Models: 02-7837-0110, 02A7837-0110
5 Ton Two Stage Jack with Air Pump

5.1 JACK INSTRUCTIONS (continued)
Incorrect Pin Placements

g
3

Washer In Ball Lock In Washer On Top Of Locking Pin Not In
Ram Protection Ring Ram Protection Ring Ram Protection Ring Ram Protection Ring
and top Locking Pin
in Mechanical Extension
(use only one pin)

Results Of Locking Pin In Incorrect Location

\

Missing Locking Pin Washer

N\

Deformation

Ram Protection Ring

Damage
and
Deformation

No
Deformation

Acceptable Condition Unacceptable Condition

4. Close pump release valve by turning clockwise.

Note:  Turning the pump release valve counter-clockw ise lowers the jack. Turning the pump release valve
clockwise stops the jack’s descent, and allows it t 0 be raised.

04/2014 | Rev. 08 Page | 3



5 Ton Two Stage Jack with Air Pump

TRONA'R ® Models: 02-7837-0110, 02A7837-0110

1 JACK INSTRUCTIONS (continued)

Hydraulic rams must extend in order form largest to smallest diameter.

Lower ram locknut(s) as aircraft is raised. Keep locknuts within 1 inch from bottom of extending ram.
Largest diameter hydraulic ram must fully extend before the next stage ram begins to rise.

Do not continue to operate hand pump after all rams have fully extended.

©ONoGo 0

WARNING!
A e The ram locknuts are user operated safety devices. Failure to utilize these locknuts may result in
personal injury or death.
« Do not place hands on top of jack near ram locknuts while lowering jack. Pinch points exist between
top of jack and threads on ram.
e Always wear safety glasses.

To Lower Aircraft:

1. Lower all jacks simultaneously.

2. If ram locknut(s) is tight, raise jack slightly to release nut(s) ¥z inch from tripod.

3. Ensure proper staging as aircraft is being lowered: loosen ram locknut beginning with smallest ram (1" max) until stage is
completely lowered. Repeat for next largest stage.

4. Loosen pump release valve slightly to slowly lower aircraft.

NOTE: When using the jack during a washing or clean  ing operation, the jack should be completely covere dto
protect it from cleaning solution, dirt and/or fore ign material which might get on or between the ram and cylinder
causing damage to the seals and O-rings.

6.0 MAINTENANCE

General

« All maintenance and/or repair work should be done using good workmanship practices and proper tools.

e The work area should be clean and free of dirt.

«  When O-rings and backup rings are removed, every effort should be made to avoid the contact of tools with the critical
surfaces of parts. Surface deformities could cause degradation of seals and failure.

e Itis good practice to replace both O-rings and back-up rings once removed. Cut and damaged O-rings normally result in
fluid leakage.

e At this time, flush old hydraulic fluid and dirt from overall system and replenish with new, clean hydraulic fluid.

90-Day Routine Maintenance:

If jack has not been used on a regular basis, then every 90 days the jack should be fully extended and retracted to exercise
the seals and to prevent rust build up on the cylinder inside diameter. While ram is extended, clean the threads and spray with
DoALL RPM, LPS or equivalent that is water repellent and will not harm Buna “N” O-rings.

6.1 SERVICING JACK

To Disassemble Jack For Seal Replacement:
1. Raise first stage ram high enough to allow removal of the threaded tube stop.
2. Raise both first and second stage rams together to the point where this assembly can be lifted from the jack cylinder.

NOTE: If the second stage ram is allowed to precede the first stage ram, it will fill with oil causing an oil spill when
the assembly is removed from the cylinder.

To Re-assemble Jack:
1. Re-assemble in reverse order of above.

NOTE: Lubricate cylinder, ram(s) and o-ring(s) for assembly:
Lubricate inner cylinder wall(s) with MIL-PRF-5606 hydraulic fluid
Apply suitable o-ring lubricant grease to installed o-ring(s) and to o-ring lead-in chamfer at opening of cylinder

NOTE: To minimize air entrapment under the rams. Ac  tuate cylinder with had pump several inches and rel ease. This
will circulate oil and bleed out air.

2. Spray I.D. of cylinder and O.D. of rams with DoALL RPM, LPS or equivalent water repellent that will not harm the Buna
“N” O-rings to protect surfaces from rusting when not in use.
3. Ensure locknut retaining ring is present on second stage ram to prevent nut removal after seal kit installation.

NOTE: Dispose of hydraulic fluid per local and fede  ral regulations.

6.0 Maintenance continued on following page
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5 Ton Two Stage Jack with Air Pump

TRONA'R ® Models: 02-7837-0110, 02A7837-0110

6.0 MAINTENANCE (continued)
6.2 REMOVING AND SERVICING PUMP
NOTE: If pump is found faulty, call the factory for replacement or replace seals as follows:

1. Review Appendix | - HC-1752 Hand Pump Parts List during the following process.

2. Clamp suction (push on) hose and remove hose from pump.

3. Uncouple fitting of hydraulic hose from pump.

4. Remove pump from jack.

5. Remove cotter pin (Item 18) from clevis pin.

6. Remove four (4) socket head cap screws.

7. Remove flanges.

8. Remove tube assembly (ltem 16).

9. Replace O-rings and backup ring. (See Appendix | - HC-1752 Pump Parts List for kits available).
10. Re-assemble in reverse order.

6.3 JACK FUNCTION LOAD TEST
NOTE: If function load testing is required:

1. Take all necessary precautions to prevent injury.
2. Always jack against a load and never against the jack itself.
3. Do not exceed a test load equal to the jack rated capacity plus 5% to 10%.

6.4 PNEUMATIC PUMP
See Appendix Il - Haskel Pump information for complete parts list and repair information.

7.0 TROUBLE SHOOTING

TROUBLE PROBABLE CAUSE ACTION

Remove piston and pump body. Inspect for

Fluid leakage at pump piston | Damaged backup ring, o-ring, piston or damage. Replace defective part(s). Replace

or pump body pump body removed o-ring and backup ring
External fluid leakage at Damaged o-ring, backup ring or inner Remove ram(s) as a unit from cylinder. Inspect
ram(s) cylinder wall. parts. Replace o-ring and defective part(s)
Release valve not closed properly Fully tighten release valve
Low fluid level Fill to correct fluid level
Jack fails to lift rated load Pressure relief valve improperly adjusted Adjust or replace release valve

Inspect valve body for wear or replace valve

Leakage at inlet or outlet check ball body and check balls

Vent screw closed Open vent screw

Check for external leakage, if present replace

Leaking ram o-ring seals defective seal and back up ring

Ram(s) will not support load

- . Inspect valve body for wear or replace valve
after manual or pneumatic Leaking pressure check valve

body and check balls

ump u -
pump up Remove release valve, inspect ball and ball

Leaking pressure relief valve seat in pump block. Replace effective part(s)

. . Release valve open Fully tighten release valve

Ram(s) raises and falls with — - -
Inlet check valve not seated or sticking Pump rapidly to dislodge or replace valve body

each manual pump stroke 2 —— - -
Pressure check valve not seated or sticking Pump rapidly to dislodge or replace valve body
Ram locknut not loosened Raise jack ¥ inch and release locknut

. Vent screw closed Open vent screw
Jack fails to lower

Replace o-ring and back-up ring, clean up

O-Ring (pinched or rolled) cylinder wall of debris

8.0 PARTS LIST
Reference the following pages for Parts Lists and lllustrations.

When ordering Replacement Parts/Kits, please specify Model & Serial Number of your product.

04/2014 | Rev. 08 Page | 5




TRON 'R® Models: 02-7837-0110, 02A7837-0110
5 Ton Two Stage Jack with Air Pump

Parts List

When ordering replacement parts/kits, please specif ~ y model, serial number and color of your unit.

Item | Part Number Description Qty
2 H-1009-01 Assembly, Handle 1
5 H-1128-02 Spring 3

K-2649 Kit, Jack Weldment Replacement ; consists of:
1 Z-3536-01 Weldment, Jack with Labels 1
K-2800 Kit, Caster Replacement ; consists of:
3 G-1203-1105 Jamnut, 5/8-18 Elastic 1
4 G-1250-1100N Flatwasher, 5/8 Narrow 1
6 G-1250-1110W Flatwasher, 3/4 Wide 1
7 U-1053 Caster, Stem 1

04/2014 | Rev. 08 Page | 6



TRONAIR®

When ordering replacement parts/kits, please specif

Models: 02-7837-0110, 02A7837-0110
5 Ton Two Stage Jack with Air Pump

Parts List

y model, serial number and color of your unit.

Iltem Part Number Description Qty
9 TF-1043-03*21.0 Assembly, Hose 1
12 G-1154-107216 Screw, Socket Head Button Cap, 3/8-16 x 1 %" long 3
13 Z-7678-02-01 Weldment, Tube/Base 1
16 N-2016-05-S Tee, Run Swivel Nut 1
17 N-2004-06-S Elbow, Extra Long Male 1
57 G-1202-1070 Stopnut, Elastic % — 16 4
58 G-1250-1070N Flatwasher, % Narrow 4

K-1987 Kit, Hand Pump Replacement ; consists of:
8 N-2410-11 Elbow, 90° Male, 1/4 Hose x 3/8 NPT 1
10 N-2001-08-S-B Elbow, Straight Thread, SAE #6 x 3/8-37° JIC 1
11 HC-1752 Pump, Hand 1
14 G-1251-1070R Lockwasher, 3/8 Regular 2
15 G-1100-107010 Bolt, Hex Head, Grade 5, 3/8-16 x 1" long 2
Not Shown | TF-1047-01*09.0 Hose, 1/4" 1.D. Gray 1

04/2014 | Rev. 08
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TRONAIR®

When ordering replacement parts/kits, please specif

AIR PUMP

WITHOUT

OPTION

Models: 02-7837-0110, 02A7837-0110
5 Ton Two Stage Jack with Air Pump

Parts List

y model, serial number and color of your unit.

Iltem Part Number Description Qty
18 N-2789-01-S-B Connector, Straight Male, 1/4 Hose x SAE #4 2
19 N-2740-04-S-B Tee, Male Branch, SAE #4 1

K-1061-02 Kit, Reservoir Replacement ; consists of:
20 TF-1047-01*09.0 Hose, 1/4" 1.D. Gray 1
21 H-1045 Breather 1
22 HC-2329 Reservoir, Translucent (includes labels) 1
23 G-1100-105006 Bolt, HH Grade 5, ¥ - 20 x ¥ Lg 3
24 G-1250-1050N Flatwasher, 1/4 Narrow 3
56 N-2653-01-S-B Elbow, 90° Male, ¥ Hose x SAE #4 1
Not Shown | H-1516-08 Clamp, 2 Ear Hose 1

04/2014 | Rev. 08
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TRONA[R®

When ordering replacement parts/kits, please specif

Models: 02-7837-0110, 02A7837-0110

Parts List

y model, serial number and color of your unit.

5 Ton Two Stage Jack with Air Pump

HOSE RUNS
ABOVE BASE

Item | Part Number Description Qty
Z-3840 Assembly, Air Pump ; consists of:
25 TF-1043-03*23.0 Assembly, Hose 1
26 | G-1202-1055 Stopnut, 1/4-28 Elastic 4
27 G-1250-1050N Flatwasher, 1/4 Narrow 8
28 | TF-1047-01*10.0 Hose, 1/4" 1.D. Gray 1
29 | J-3415 Bracket, Air Pump 1
30 | N-2210-04-S Reducer, Pipe Thread 1
31 | N-2410-01 Elbow, 90° Male 1
32 | G-1100-106512 Bolt, Hex Head, Grade 5, 5/16-24 x 1-1/4" long 2
33 | G-1250-1060N Flatwasher, 5/16 Narrow 4
34 | G-1202-1065 Stopnut, 5/16-24 Elastic 2
35 H-1174 Pump, Air 1
36 | N-2005-08-S Elbow, 90° Male 1
37 G-1100-105510 Bolt, Hex Head, Grade 5, 1/4-28 x 1" long 2
38 H-1173 Valve, Plug 1
39 | H-1536-19 Caplug, Tapered 1

04/2014 | Rev. 08
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TRONAIR®

When ordering replacement parts/kits, please specif

0000000

'\ -

O O O | I
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|

Models: 02-7837-0110, 02A7837-0110
5 Ton Two Stage Jack with Air Pump

Parts List

y model, serial number and color of your unit.

Item Part Number Description Qty
40 G-1318-0825 Pin, 12" diameter x 2.5" long “D” 1
41 TR-1026 Ring, Ram Protection 1
42 R-1013-03 Extension, Center 1
43 TR-2223 Locknut, Second Stage 1
44 H-3446 Locknut, First Stage 1
45 G-1397-206 Ring, Snap 1
46 TR-2222 Ring, Guide 1
47 Z-7681-02 Ram, Second Stage 1
48 Z-7683-02 Ram, First Stage 1

Not Shown | 50866 Lubricant, Haskel Seal (Reference Appendix Il - Haskel Manual)

K-4588 Kit, Ram Seal Replacement ; consists of:

49 HC-2020-329 Ring, Backup 1
50 HC-2000-329 O-ring, Series 2 1
51 HC-2020-338 Ring, Backup 1
52 HC-2000-338 O-ring, Series 2 1
54 K-1685 Kit, Repair Fluid Seal (Reference Appendix Il - Haskel Manual)
55 K-1686 Kit, Repair Air Seal (Reference Appendix Il - Haskel Manual)

04/2014 | Rev. 08
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TRONAIR®
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TRONAIR®

Model: HC -1752
2,500 psI Hand Pump

k)%

lllustrated Parts List
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TRONAR®

This pump is compatible with MIL-PRF-5606/MIL-PRF-8 3282 Hydraulic Fluids only.

HC-1752

2,500 psi Hand Pump

Parts List

Reference Parts List lllustration on following page.

Iltem Part Number Description Qty
3 5M1-000-001 Body, Pump 1
12 506-000 Half, Flange 4
25 518-000 Screw, Socket Head Cap 4
Not Shown H-1009-01 Handle 1
K-1001 Kit, Seal Replacement ; consists of:
4 O-ring, Release Screw 1
6 O-ring, Outlet Check 1
11 O-ring, Valve Body 1
21 Wiper, Rod 1
22 Ring, Backup 1
23 O-ring, Piston 1
27 O-ring, Tube Seal 1
+ Not Shown O-ring, Inlet Check 1
+ Not Shown O-ring, Guide Shoe 2
¢ Not Shown Shoe, Piston Guide 1
K-1068 Kit, Linkage Replacement ; consists of:
13 Pivot 1
14 Assembly, Linkage Pin 2
17 Strap 2
18 Assembly, Clevis Pin 1
19 Bracket, Pump Handle 1
K-1069 Kit, Internal Parts Replacement;  consists of:
Spring, Inlet Check 1
Spring, Outlet Check 1
Ball, Outlet Check 1
10 Ball, Inlet Check 1
¢ Not Shown Ball, Release 1
K-1778 Kit, Piston/Cylinder Replacement;  consists of:
15 Piston 1
16 Tube 1
20 Retainer, Wiper 1
24 Assembly, Valve Body (Includes ltems 7, 10, 24, 26) 1
K-1906 Kit, Piston/Seal Replacement; consists of:
15 Piston 1
22 Ring, Backup
23 O-ring, Piston
K-2783 Kit, Release Screw Replacement; consists of:
2 Screw, Release
30 Retainer, Screw

+ Although this item is listed in its particular kit,

NOTE: Entire pump assembly can be purchased as a k

08/2001 | Rev. OR

it is not used on HC-1752 pump. These items may be

it. See Hydraulic Jack Parts list.

discarded.
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TRONA'&@ 2,500 psi Han%cF;iZnspz

Parts List lllustration

{ddd

WARNING!

Item 2 is a preset relief valve. Do not disassemble  this valve.
Replacement parts are available as a preset relief  valve assembly.

08/2001 | Rev. OR Page | 2
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Welcome to Haskel

Haskel is an international organization offering a worldwide service through
the Haskel group of companies and factory trained distributors. The Haskel
group is headquartered in Burbank, California, with facilities throughout the
world. Ve have built an enviable reputation for quality based on high pressure
fluid and gas handling equipment.

In addition to offering a comprehensive range of pneumatic driven liquid
pumps, air amplifiers, pneumatic and hydraulic driven gas boosters, high
pressure valves, fittings and accessories, we custom design and build power
pacs and test rigs: Our continued investment in technology ensures that

Has kel will stay at the leading edge of high pressure technology.

This brochure introduces our pneumatic driven liquid pump range. Technical
details and advice on-amy of the products shown is available on request.

Vife are here to solve your problems. Just give us a call at 818-843-4000 or wisit
our website at woawchaskel.com for more information or to locate a distributor,

Why Use Haskel Pneumatic Driven Pumps?

fur permps offer many advantages over efectrically driven pimps:

+ Safe pneumatic operation — no heat, flame or sparkrisk + Mo needfor air line lubrication — s aves costs and

+ Upto 100000 psi (7000 bar) capahility prevents contamination

+ |nfinitely variable cycling speed + Robust, reliable, compact and easy to maintain proven design

+ Stall feature at pre-determined pressure to hald that pressure + Unbalanced cycling spool provides immediate response to
without consuming power pressure changes

+ Problem-free stop/start applications + Also available in standard, or custom built power pac

configurations
+ Excellert worldwide service for spares and repairs
+ Can be manufactured to meet AP B75, ATEX, CE and NACE

¥

Easily automated — many modification and control options
Suitable for most liquids and liquefied gas es

*

-

Alternative gas drive options — sour gas, natural gas,
boil off gases, nitrogen

—

—

Applications
include:

*

Pressure testing

= 1200

"

Work holdingfpover clamping

Jackingflfting NC TUBE 2000
Walve actuator control ?SS SOCKET \

Hydraulic cylinder actuation

Press safety overload devices
Roller tensianing Bar 1“00

psi 20000

*

¥

"

*

-

-

¥

Precigion lubrication and
spraying
Liquified gas transfer

-

v haskel.cam



Pressure and Flow on Demand

This guide will help you to pre-select the pump ideally suited
for your application. If you have specific questions, however,
we urge you to provide us with details of the duties you require
from the pump, available air/gas drive pressure, and pressure/
flow requirements, and we will recommend a model and any
corresponding accessories.

Qutput Horsepower Ratings

The pumps are categorized on their horsepower ratings {see
pages B-7). These are approximate and peak at 100 psi (7

bar}), assuming adequate drive air, pressure and volume. Peak
horsepower is at about 75% nominal ratio x air drive pressure, i.e.
100:1 pump @ 100 psi air drive peaks at 100 x 100 = 10000 x 0.75 psi
= 7500 psi (517 bar} hydraulic pressure.

Operation

The pumps automatically reciprocate on a differential piston
principle. A large piston driven by relatively low pressure
drive acts directly upon a smaller hydraulic piston.

The nominal ratio between piston sizes is indicated in the
model coding and approximates to the maximum working
pressure. The actual ratio is about 15% above nominal so
that the pump continues to cycle when drive pressure equals
nominal ratio. Initially, the pump will cycle at maximum speed
acting as a transfer pump to pressurize downstream.

It will cycle at a slower rate as the fluid meets resistance
until it stalls at maximum output pressure. When a pressure
drop downstream occurs, it will recycle as necessary in

an effort to maintain maximum pressure. Stall pressure is
achieved when the outlet pressure rises and offers more
resistance to the reciprocating differential piston assembly.
The piston assembly then stalls when the forces balance, e.g.
when drive pressure x drive piston area equals outlet {stall}
pressure x driven hydraulic plunger area. The pump design
is sensitive to very small pressure drops due to the low
frictional resistance of the large diameter drive piston and
hydraulic piston seals.

Double and Triple Air
Head Pumps

Performance can be extended by stacking air pistons without
changing the hydraulic piston. Haskel multi-head pumps consume
less air than competitive single head pumps of the same area, as
only one head is pressurized on the return stroke; e.g., ona 1.5 hp
pump additional heads can raise performance to 2 hp.

Double air head pumps are identified by the last digit 2 in the
pump model number. Thus, a nominal 50;1 ratio pump with two
air heads is described as a 52. Similarly, a triple air head pump is
identified with a last digit 3. Thus, a 900 ratio pump with three air
heads is described as a 903.

Single Drive Head Pump

I @.93;] in {167 sq cm)

0.65sqin {4 sqcm)
Therefore, actual ratio = 401
Nominal Ratio = 35:1

Double Air Head Pump

Area 25.9sq in (167 sq cm)
| ]

Area 25.2sqin (163 sq cm)

=

Area .65 sqin {4 sq cm)

Therefore, actual ratio = 791

Nominal Ratio = 72:1*
Triple Air Head Pump

Area 25.9sq in (167 sq cm)
h 4
| |
Area 25.2 s in (163 sq cm)
h 4
| |
Area 25.2sqin (163 sq cm)
[ ~

Area .85sq in (4 sq cm)
Therefore, actual ratio = 118:1
Nominal Ratio = 103:1**

Nominal Ratio
* {2} Indicates Double Drive Piston
** (3} Indicates Triple Drive Piston

www.haskel.com
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Anatomy of a Pneumatic Driven Pump
f. Drive Section

The piston, complete with "0 ring seal, operates in an epoxy filled,
fiberglass wound barrel, the diameter of which is constant throughout
agiven series of pumps, Orive media farces the piston down onthe
compression stroke and raises it onthe suction stroke (M series have a

spring return). The pistan is pre-lubricated during assembly and therefore
no airline lubricator is necessany.

Z Hydrauiic Section/Check Valves

This i directly linked to the drive piston by the bydraulic piston, the
bottom portion of which is in the ydraulic body, Outlet flove and pressure
are determined by the area of the hydraulic piston head, its nominal

ratio with the drive piston head, and drive pressure, On the down stroke,
liquid in the hydraulic section is forced under compression through the
outlet check walve. Fresh liquid is induced via the inlet check valve on
the return stroke. These check valves contral the flowe of liquid through
the fydraulic section. They are spring-loaded and have a wery low
cracking pressure, allowing maximum opening onthe induction stroke.
The pressure of hydraulic fluid on the dowen stroke closes the inlet check
walve and acts against the spring to open the outlet check vakve.

3 Drive Cyeiing Vaive

Thiz iz a pilot-operated, unbalanced, lightweight spool, which directs
drive pressure, first to the top of the drive piston, and then to the
underside to reciprocate the piston [cycle). It actuates via pilot valves at
the top and the bottom of the stroke, which causes the unbalanced spool
to shift and reciprocate the piston:

4 Hydrauiic Seal/Chack Valves

This iz one of the few wear parts. Its function is to allow the hydraulic
piston to reciprocate without passing fluid into the drive section. The liquid,
itz pressure and its temperature determine seal specification. A distance
piece can be incorporated between drive and hydraulic sections for
complete contamination-free operation on most Haskel pumps.




Pump Selection Information

All Haskel pumps are identified by letters coding the type of
pump, followed by a number indicating the practical working ratio

of the drive area to the hydraulic plunger area. These letters are
explained in the chart below.

Pump Model Letter Coding
M 875" stroke .33 hp miniature pump series XH 2" stroke 1.5+ 2 hp Extreme High Pressure pump series
S Stainless steel hydraulic piston and body G 45" stroke 6 hp pump series
29723 .33 hp Chemical Pump 8 45" stroke 8 hp pump or booster series
D {Prefix} Pumpincorporates a Distance Piece 14 4“ stroke 10 hp pump series
D {Suffix}) Double Acting pump w Polyurethane U-cup dynamic seal
4B 17 stroke .75 hp pump series {bottominlet only) F UHMWYPE {Ultra-high Molec ular Weight Polyethylene Dynamic Seal
A 2" stroke 1.5+ 2hp pump series T Reinforced teflon dynamic seal
H 2" stroke 1.5+ 2hp High Pressure pump series v Witon o-ring stafic seal
-C Hlter, regulator with gauge and shut-off/speed control valve -B Bottom inlet
-CP Chemical Pump

Quick Model
Comparison
Chart

The chart to the right shows
the pressure/flow capability
of each pump in the range.
The diagonal lines show
constant output horsepower
for each series. The model
ratios are circled.

Example

The pressure required is
2175 psi {150 bar}. The flow
required is 215 cubic inches
{3.52 liters) per minute. The
black dot plots position. Only
models on diagonals to the
right of the dot will meet the
demand; e.g., the -35 ratio
1.5 hp pump, assuming a
supply at 100 psi {7 bar) and
70 scfm (119m*/hr) can be
met; if not, a -32 or -52 2 hp
pump would be needed.

Note: For specific performance

curves, refer to Ligiid Pump
Rapid Reference Guide.

The diagonal horsepower lines in the chart below are based on 100 psi {7 bar} drive pressure.
Drive flow requirement is different for each series as follows:

33 hp 15 scim (25 mhr}
.75 hp 45 sefm {76 m¥hr}
15 hp 70 sefm {119 mé/hr}
2hp 85 scfm {144 mé/hr}

3hp
6 hp
8hp
10 hp

85 scfm {144 méfhr)

175 scfm (297 m¥hr}
225 scim {382 m¥hr}
270 scim {459 m¥hr}

Reduced air drive flow or pressure will result in a corresponding reduction in output horsepower.
This chart can be used to select pump series and model ratio.

0.1k 02K

0.5k

1K

Pressure {psi)

2K 5K

10K 20K 50K

100.00

49.17

16.39

8.20

3.28

1.64

Flow {liters/min)

0.62

0.33

0.16

0.08
6.9 12.8

H

69

136 345

Pressure {bar)

690 1379 3448

160K
6000

6900

www.haskel.com
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Performance and Specification Overview

.g E . Maimi Rated Output Pressure . P o _—
‘m;; E o Pump Model Code N;‘;‘i';al J;Ic:llilzl -Continuous -Inlernil‘lenl '- ! — :
= psi bar psi bar cuin ml eu in/min I/min
M, MDSTV 5 56 75 3 675 3 0.83 136 506 830
MLMS 7 18 300 62 900 62 0.60 98 366 6.00
po 12 14 1500 103 1500 103 0.36 59 234 38
= I 2 % 2600 179 2600 179 0.20 33 130 213
= = 36 Ll 4500 310 4500 310 0.12 20 73 128
2 I3 g MM D Bl 82 8300 607 8300 607 0.060 10 39 064
g 110 126 13500 B 13500 931 0.039 06 b3 042
M. MS -188 77 15000 1034 15000 1034 0.023 04 18 029
Ms 220 237 20000 1380 25000 1723 0.021 034 1 022
-14 16 1500 103 1500 103 0.90 147 2 701
21 % 2300 159 2300 159 0.60 98 285 467
= 25 2 2700 136 2700 186 0.50 32 238 38
S . 30 3 3200 21 3200 21 0.43 7.0 204 33
= = 4B 37 2 3800 262 3800 262 0.35 57 166 272
2 55 63 6000 14 6000 a4 0.2 36 105 17
= 75 % 7800 53 7800 533 0.17 28 81 132
-100 114 10600 1 10600 31 0.13 20 ) 101
-150 1 15000 1034 15000 1034 0.088 14 2 068
DSTV -15 16 120 3 160 ] 31.90 513 5104 836
ATV, DTV 4 80 690 3 1200 83 20.00 328 3200 524
-B10 115 1600 110 1600 110 4,05 66.4 1215 199
-B15 17 2400 165 2400 165 270 M3 310 133
2 b 4000 276 4000 216 162 2%.6 436 80
N - AW, ASF, DF, DSF. DSTV 35 40 5700 393 5700 393 1.16 19.0 348 57
S = 60 69 9800 676 9300 676 067 110 201 33
» - -100 115 15000 1034 16500 1133 0.4 6.7 123 20
-150 173 15000 1034 20000 1380 0.27 15 31 13
g -151 173 25000 1724 25000 1724 0.27 45 81 13
3 HF, HSF, DHF, DSHF 2% 260 30000 2069 37000 2561 0.18 30 L] 07
= -300 345 30000 2069 50000 3M8 0.14 23 2 05
5- HF 450 533 25000 1724 45000 3403 0.091 15 20 03
= . |
= B2 23 3200 21 3200 21 4,05 66.4 1215 199
-B32 3 4300 31 4300 351 270 “3 310 133
AW, ASF, DF, DSF. DSTV 52 57 5000 315 3000 552 162 266 136 80
. N7) 80 11000 758 11000 758 1.16 19.0 318 57
s = 122 138 15000 1034 19000 1310 067 110 201 33
a ™ 202 230 30000 2069 53000 2275 0.4 67 2 15
HE, HSF. DHE, DSHF 302 346 30000 2069 50000 318 0.27 45 61 10
452 520 30000 2069 70000 4827 0.18 30 Ll 07
D0 7 602 690 30000 2069 75000 5171 0.14 23 32 05
. |
= 663 750 30000 2069 70000 4327 0.18 30 2 041
E ﬁ = DKHF, DSXHF 903 1038 30000 2069 75000 5171 0.14 23 20 033
Tg‘_ =~ DSXHW -1373 1575 30000 2069 100000 6395 0.086 14 12 0.197
g o AFD, DFD, ASFD, DSFD | o | ea | eso0 | 4 | es00 | s | 134 | 22 | ;™ | 60 |
_ -15 17 2400 165 2400 165 5.40 89 1215 199
£ 2 2 4000 276 4000 216 3.24 53.2 9 139
= o 35 40 5700 393 5700 393 232 320 52 36
= - L 60 69 9800 676 9300 676 134 20 302 a9
= -100 115 15000 1034 16500 1133 0.2 134 185 30
= -150 173 15000 1034 20000 1380 054 30 122 20
202 230 30000 2069 33000 275 0.62 134 14 24
£ = 35 203 4375 302 4375 302 6.0 98 1330 310
© GW, DGF. GSF, DGSE, DGSTV 60 69 7500 517 7500 517 35 57 103 181
-~ -100 115 8000 552 10000 690 21 3 662 103
8 . __ __ |
= [ 8SFD, 8DSFD, 8DSTVD 25 275 3575 246 4000 276 140 29 2660 4
,E;?' A 40 435 6000 14 6000 114 8.90 145 1691 2
= = 65 73 10000 690 10000 650 5.40 88 1026 17
e = 8DSFD -100 12 10000 690 10000 630 3.52 515 669 il
8HSFD 2% 23 22500 1530 22500 1530 156 %5 296 5
? DI4STD, DI4SED 125 138 16000 1103 16000 1103 8.60 14 04 115
= ‘ 315 347 36000 2482 36000 282 350 514 20 18
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Tppical Ferformance Based on 100 psi |7 barl Pressure and Drive Flow Data on Fage §
OutletPreszure Outat Flow Outlet Preszure Outfat Flavy
Pl bar cuinfmin Irmin pai bar cuingmin lfmin
il 155 ] am 415 b} 3 4
i} 21 280 51 &0 H 160 200
oo L il b} 1126 I 100 16
1500 jlic} a0 142 nm 1% 423 00
17m 1nr 0 115 31m i A 06&
cilu] a7 33 0 [Z1L)] g 14 ik
15 517 0 x 2500 i) 11 0z
L] b1 13 0x 10000 1) 14 0z
liu] 517 14 03 15000 1 1z e}
L] EH] 0 B.RR 1450 1 | 1
0 5] I d4z L] 13 1 I
128 o et} M 2500 172 ] 1
1500 i prilt} 33 o] o 2] 1
175 1 170 i) 3500 3| &z 13
it} 1= 1o 13 5o A B 1
2500 172 a1 142 TH0 51 3 05
S Hh 51 ik} 10000 21} prii] 043
15 57 I 0g 15000 1034 1 o
50 3 i) a1a 150 103 1000 13
00 1 1953 o) 400 n 50 123
400 b 1000 164 0 i} 5o 219
50 ] g a2 1600 10 il o=}
10m 7] 03 G 2500 172 135 3z
fralui] 1= 250 t.1 el b2} ag 15
F0m T 152 5 GBI 437 5 [eEixd
000 % 0o 15 10000 21} b 04
i 453 Iy 03 15000 034 Ha 043
mm e iy 0 15000 1034 Ha 043
15 7 e 06 00 1658 LR 016
15000 i3 b B} 043 20 1862 A 03
000 i i3] 02 dB000 i lic] 9z 015
400 b gk ] 131 2100 145 buill} 38
oo LH] S0 a2 300 it 152 25
150 1 9 43 L) i anE 15
it} 12 6 3T A0 51 5 nsz
4000 2% 122 2 12000 o 402 elis)
mm 453 915 15 00 131 mA 03
noo ==1] 453 0.7 o b 3] 152 025
0000 (=1 Ha 057 4000 bt ] 152 026
15000 o 4 04 L] g 122 0z
15000 i3 135 {13 G000 HE 13 o
15000 gl 153 [} a0 Ll 55 s
16000 il 9z 015 a0 ik 34 0k
0w 2] e 57 L] jek:} 152 25
m
150 52 1020 16 1500 gl w0 46
nm 7] Bz 1036 2500 172 162 iz
1500 Ly 465 iy 3500 b} 100 15
30m 12 ot} 4 B0 414 S A
L] b1 151 148 10000 1) 41 il
15 517 03 2 15000 1034 27 0dd
000 (1) 63 10 000 131 47 o
i) i Hood o 1200 i} 145 bl
0 5] 1710 | 3500 3| it} 38
mm 1= 976 16 5500 M i 65
o] 1% k] a4 10000 1) 135 3
m
v} 1= 4m nz 4000 im 1} 3
000 ot &0 144 [ZiL1] g i} 5
L] M5 555 a1 10000 1) 163 267
Lilei] =211 an 44 2000 12 dd 2
a0 AAE 45 B 100 o3 135 a3
15000 gl et} 38 o] ot 2] W3 13

Guidelines for Continuous Duty
Applications for Maximizing
Seal Life Performance

Fump Series
0 hp
05 hp

15,20and22 hp
[5ingle and Double Drive PETN

20 hp(Triple Drive Piston)
30hp
B0 hp
B0hp

00 hp

Maczimum Cycles per Minute
5 cpm
FEh G pm

e pm

B ¢pm
a0 cpm
B cpm
B pm
4 :pm

wownw hiaskel.com 7



.33 hp (.25 kW) M Series Pump Models

Key Features
+ Choice of Emodels, 9ratios, + Pressures to 25000 psi
27 possible combinations [1724 bar)
+ Flowes to 2 gpm (7.5 fmin) + All Hydraulic fluids, weater
+ Choice of wetted materials {plain or OI), solvents, mild

w

Single air head

chemicals, liquefied gases

+ DOrive pressure 2510
125 psi(1.810 9bar)

Oational Modifications

Mumber

=
-HF

mhEz
i 1R
-y

e
il 2
il ]
il R

ples
bl & B}

e i

k|
ke

ake
Rak S
5iand

Description

Hard pump athehme ot (with handle). Provides manualopermtionof pumpfor
precision pressune cntmloruse without airpover

Hardle onhy.

With handle.

Withant handle.

Fitsfor convefing wEting unit.

anual releasevwith relietvwaboe. For b and WS pumps onke Provides high pressure
meed [y aboe with inte mal adjustab e safery relief downstre amot pam poatet
ches ke, Tank retumn is B WPT i pump body.

Diewd Manwabe, ¥ NPT port.

Combinzhon air regulato gliltersyith gauge 4" WPT port,
Speed contmolvabe. W NPT port

-C air contmbs installed on pump 4" WET port

tlaniio b mountinlet port. Predides O-ng boss in aluminum bbekto enabk mounting
onsideoftank be by oil level. Wodiication applics o M-21 hough W12 00k,

Falm orfoot stafstop biton drive. Spring baded shut.
Air 0P rekase vabe,

Remote statEop mntml Provides B WPT bleed zianal portforzingle line
remote contml

Witon airdrive.

Single stmke from remote air pulse. Useful for metering applications. One stmoke per
airpules zignal eiminates sutomatic cweling. ¥° WFT sianal part.

EFFR=eakefor liquid se etion for 23723000 rtio pumps.

Piped exhaust —stand amd. Provides oonme ction po s fordrise and pilot achause.
Enables undertanktop mounting andfrnatural gas drive.

Piped exhaust—sourgas. With hand pump{HP).
Fiped sxhaust —sour gaz Without hand pump (HF],
tufllerifor use vukh piped exhaust modilicatons bekwd . % MFTmale port

wownw haskel.com

Mo inzl Displacement
Mode| Ratin Pl azimum Warking Pressure per Cpele
M, -5 626 p=ilda ban A3 euin (136 mh
MOSTY
M, W -1 A0 psilEZ bar Fouin(38mh
-1z 1800 peili ban Jheuin(5Amh
M, M, 260 psifl @ ban Zeuin(33ml
29721 4R psifai0 ban A2 ouin (20wl
2800 p=ifdd? ban D6 euin(1.0mh
10 1360 psi 331 bar 038 cuin (0A ml

15000 p=il a4 ban) D3 cuin (4 mi

132
| M3 | B 1] |EBIIJ psiliT23 bar | 021 euwin (3wl

MHONOt sl in R A0
(31 ML RiEH T BErT R ES ke o STarkes s Sealin e M5 and 2902 s 10000 peig (E90b.]

For serrice codes, see page 17
For welghts aind dimensions, see page T8

Mumber Dezcription
O

ki) Phormz o pen giroperated rekaze with reliefvabe. Prvides highestrele e e dlomw
apac i WAl ol full purmp psi pikoted fom drive aicWents are notthre aded. Ref.
drawving 55543 frnkop mounting parts.

HE- Mormally closed siro persted release with reliefvaboe. Used © hold hpd mulic jac ks,
Wl re ke ase up do 11000 psiDusing 100 psi ain. e nts are nof thre sd ed. Bef. drawing
Fobdd fortan ktop mounting parks. Mot available in 128:1 mtb.

fa kil Safety relief waboe Relief 5 upsream of outkt che ok Wenthale 1096 WPT M or WS
series 21 through 133,

HEn Eeternal air pilot Pmowides B MET portforectemal airo pilot o remote startfsiop.

e Solid aireap.

F2An0 e ctriv: stmo ke sounter provision. Wicm sweitch (B ZEG-2R0) mourtedon uppereap

rips wvith each cyele,
Ll I Lewee 1] ¢ leaning.
ek 1 High prezsureautietport Fits 3" 0.0 high pressure threaded and coned tube.

Bived Piped wehaustldrive anbd, Forfie d comerzion of any 22 HP pump, Provides 4" WPT
wehaust port,

e cli} Lpwow tem perature d ive. Enab les ope mtion dovin 1o 5°F Some s acrlice of seal life at
ol temperature. b or b Sse s

La e Stk sdjushe riin e ld ez 23007 3 bow e Uzeful for meetering ap plic 3tors. Knured
kron b with werticalscaleon pump eap.

Ara0s P return =pring. Provvid es inp oved dillon suetion stmke pumping liquelied gases
brutilizing the inlet prezzure. Onkavaikbleon b oand WS eries.

A Oyl timer installed.

i Moz reduetion kitfitted.

a03 SAE outletfor b -pumps, ¥ SAE, G500 paidd S bar max.

k] EFF Seaksfortd and WS seriesorLquid Section.

s 55 trim for ¥ hp drive

B2 ATER Wodilication [Peailable on bS5 &2 T3 bt ot bl se fes).

ARG Conwerzian kit, news shyle sxhaust mufiler
iy Ectended life airdrice.




.75 hp (.56 kW) Pump Models

Marinal Displacement
Model Ratio Mlaztimum Warking Pressure per Cpcle
N T
1E -4 1500 p=il i ban e in(145m
i 230 psiftfa ban B e in (38
25 20 p=illeh ban 5w in(82mll
el 3000 pziizl ban 43w in(Timh
37 JE psi262 bar Sheuin (5. ml
55 G000 pifdid ban 22 e in (36 mil
-16 1800 peilha ban ATeuin(ZEml
100 1060 =il 731 ban A3 cuin (21 ml
-180 15000 p=iliGd ban D55 cuin (14 ml
Forseriice codes, see page 17
Far weilghis and gimensions. see page 15
Key Features
+ One model available + Choice of wetted materials
in9ratios

+ Single air head

+ Dutput pressures to + Orive pressure 3 psito
16000 psi (1034 bar] 100 psi (.2 to T bar)

* Flows to 1.5 gpm (5.7 [fmin)

Cational Modifications

Mumber Description Mumber Description

=] aE—

-G Ajrdrive contmls. s Cyele timerinstllad.

Hobcd Eetreme eyelingservice. bt recommended forkong tall penods. e SAE outletfitting #or ratio 3700 100K SAEER00 pei (442 barl mze.
Fabd Extemalairpikt port £ MPT. Aliows e mate Starfstop of pump. 21 Wion 2ird rive.

b Lo drive air pressure. Alloves userto requlatedrive 3o 3= b a2 3 psil 2 ban. L] AT madiic atian,

50 Sinale actingdrive. Uzed forpumping liquefisd 035 es underprass ure. o Betended life airdrive.

Fed i K MPT partand rive for re ey ele wa b eonnection,

Baed Motse reduction kit fithed.




1.5 hp (1.12 KW} Pump Models

Kay Features

+ Choice of 11 models,

13 ratios, 48 possible
combinations

+ Output pressures to
50000 psi (3448 bar)

+ Choice of wetted materials
+ Single air head

+ Orive pressure 3to 150 psi .2
to 10bar)

+ Flowws to 22 gpm 1830 [fmin)

Ogtional Modifications

Mumber
C

-CP

-Co

-CPO

-B

1682

1633

1683
17EE0
257
b

bl L]
pliig

TR
e
e

Dezeription

Aireontmls iker regulaton gauge shutoffl. 1 NPT,

Air contm ks with precision regulaon ¥ MPT.

Air contmbs with recyele buttan, ¥ NPT,

Air vontm bz with precizion requlaor and reeyele boton. % NPT,

Botom Inlet{dezignate "E™ before ratio dash number “BR® on -B10, -B15, -BE2
and -EZE) 1.5 hp and 2 hp putips (not spplicable © high output, chemical. 22 hp,
or AWD zeres pumpsl.

PAdditional wpper ot bkt

Lowe sirprezsure contmlfeatmre, Foroperting atair pressures 3= b as 310 d
peil2to 3 bar. Ineludes 2283 modification.

Lpww temnpee rrture modiication. Far specialsealing in airdrive foroperating
tamperatires from 22 bw 3z 20FF up o onomal H30°F

Echaust adapter. With back pressure balance piston:
Electricalstmke counterpmvizion. Includes BZEG-2RI0 micmawit:h,
MWechanical stmke counter, installed (Gdigi).

Interconnecting inlet-outlet tbing 1" female for 41 mtio sedes pumps
(AT or OT4).

Threaded wentforpurge) portson standard distance piece, Exeept 1.5:1 ratio,

Test port, Povides aceess portin purmp's body betiesn inlet and outletcheck
walwesforl.Shp and Zhp pumps. - 10 ratioor higher single aeting.

Air pilot modilication. e MPT. Alowes remote startfstop of pump.
Three-way eyeling spool. Far 1.5 hp and 2 bp single aeting pumps, foruse with GO,

Single stm ke rodlication.

10 wovew haskelcam

fodel
OETen

[iEr—
ATV,
ot

AW ASE
OF, DEF,
DETY

Lo m——
AW REF
OF, DEF,
OETw

—_—
HF. HSF,
DSHF

—

Tominz| Displacement
Ratin W azimum Warking Pressure per Cpcle
15 160 pzif 11 ban |319¢uin[513£|m|
T ]
4 1200 psifE2 ban 200 cuin (FE20m)
-B10 1600 psil110 ban 4 in (BG4 mi
-E15 2400 p=il1E5 ban 200 in (443wl
25 G000 psif2 G bard 16cuin(ZBAmi
35 B0 psif333 ban 12cuin(19mh
Esi] e p=ila G ban doeuin 1 mh
[lamee=ii
-1 16800 p=il1138 ban A e in(G.0mi)
-180 20000 psif1375 ban Zeuin@5mh
fe——1 .
-151 2RI psifltd ban 28euin[HAmh
725 37000 psif2651 ban ABcuin (Z0m0
pen] 50000 psi (448 ban Adeu in (23mb

| 4R0 I4B]]Jpsit3403har] |DScu in[15ml

(1 These seties ae "Lt pumps and madmum ootet

pressie

£ (5t e PURE F3T0) +idetpres supe

Far seriice codes, see page 17
Far welghts and dimensions, see page 20

Mumber
I
206
1060
BA0RG

A1

51dE

vt
AEERE

S4EEE
B3R
Ll
BEEIG
5E0
5aaba
G0
G200
et

AEERT

Deseription

Double distanee piece. For15hp and 2 hppumpsonbt except 1.5:1 mtio.
Eetrem e senvice eycling modication. Mot recommendad forlong stall periods.
Echaustfpilotwent combination.

EFRI{Ethylene pmopylenelstatic seals in wwetted Section. Appliesto distance
piece pumpsonky,

Sourgasdrive povizion o W ACE speciications. 1.5 hp © 22 hp distanece
piece pumpsonby, single zirhead 3nd double air head.

Witon s eaks airdrive,

Sewere Aretic by temperatire service 2536 60, 1000 -150, 151, 226, 300
48] ratios.

Fatate pump body 0% from standard.

SStrim for 53 airdrive.

Tube ports. %" SAEinlet and outlet. For1 .5 hp o 2 hp pumps. 15 pump minimum.
Poburethane ("W lseal. FarForTV seres pumps. excepthigh outpm models.
Stainleszstee|(AIS1-2E) distance piece. For1S hpto 2 hp pumps.

Mvize reduetion kit fitted. Mot zoailable on&FD, DFTL ASFDor DSFD.

HMER zeal=in air drive section.

ATES modilicaton [not s ailable on AV or DEXHUW pumps],

#ir High pressure outet conwerts mediom ratio 10122 outhet B port o high
pressure port,

Extended life airdrive:



1.5 hp (1.12 kW) High OQutput
Flow Pumps

Ayailable in a choice of 3 models, these high output, lowe ratio
pumps are capable of pressures to 1200 psi (82 bar) and flow
rates of upto 22 gpm (B3 1fmin). These are "lift" pumps whereby
the outlet pressure equals the air drive x the pum p ratio plus the
inlet pressure.

Model DSTY-1.5has a maximum air drive of 150psi (10 bar) and
is capable of pressures up to 160 psi (11 bar). The model ATY
and OTY -4 weark on & maximum air drive of 150 psi{10bar] and
have a maximum pressure rating of 1200 psi (83 bar). & noize
reduction modification is available for applications where noise
level is an issue.

Distance Piece (Separation)

Pumps with prefix "0 in the model number have aluminum
dizstance piece between the air drive and pump section [except
OSTW-1.5]1 Yent holes can be threaded 2" NPT female at extra
cost. Specify modification number 23000, Horizontal m ounting is
recommended for non-exchange of cantaminants.

Mounting Brackets

Al series mounting brackets have 7/18" holes [slots] for 38"
bolts. Upper mounting brackets are not furnished as standard
onsingle air head non-distance piece units.

Dimensional Data

Mounting Brackets

r 1

Optional Pump Inlets for Tank Mounting

Tospecify mtios
A0 AR -For -3z,
add "BR* bewveen
the model mimber the model number
and the ratio, .. and the ratio, &.g.
AU-ERT0. RUV-B25,

Inletextemalky Inletan the botom

threaded 179" and extemally
MPT male [ X ] threaded
Intemalky thresded L 17 MFT male

1 MPT femals Intemalky thresded

¥ WPT femals

To specify mtios
-25thmugh H03
add "B bewwvaen

Driveiniet vl esn At B NPT Tamae, Diveinktasoineiue: 3% NPThAR Z1* NPS M Rmals
fstraighit pipe firead kel adapter (o0 rnecing m ale ripple shooidin e 3¢ inside bevel Tor proper TitL

v




2 & 2.2 hp (1.49 & 1.64 kW) Pump Models

Taminal Displacement
Model Ratin M azimum Warking Pressure per Cpcle
AWASE B2 30 psitz2 ban 4 e in (G54 ml
OF, DSF, B | 450 psitzat ban 3 7euin (@3 ml
UETE s G000 p=iffizban 16 cuin (256 mh

-T2 11000 p=if 758 banl 12edin(19mh

-1 19000 psi (1210 ban Joewin(11mi

HF, HSF, o 33000 pi (275 bard & eu in(B.Tmi
DHRDSHE | om SO000 i (3445 bar) e ouin@Eml
DCHF, 452 000 pi 82T bard A8 e in (20w
DEXHF o) TR0 p=i (5171 barl At cuin (23 mh
|anF, | sl |?El:l:l]psi[432?bar] |.180u in (20 mi

OSXHF . ;
HEFFEEIHIES A THH0 pilB171 ban) Adcuin (Z3ml

+ Choice of 16 models + Choice of wetted materials r r — F
: G DEXHW 1313 1000 psi (55 bar D3cuin (14 mh
13 ratios, 46 possible =

+ Double and triple air heads

combinations R ‘m F W W
+ Output pressures to 00 psi{2to 7 bar) '

100000 p=i (FO00 bar) =
+ Flows to 5 gpm (15 fmin)

Fer service codes, see page 17,
For welghts and dimensions, see page 20

3 hp (2.24 kW) Pump Models

T rmin al Dizplacement

fudel Fatin Ml azcimurn Warking Fressure® perCpcle

[

ASFD 10 1600 psi [ 110 bag Sl euin(1328 m)
15 2400 pi (165 ban S euinB86 w0
25 0 psi (276 bar 33 euin(53Z2 ml
k] FH00 pi (393 ban Z3cuin (38 ml
&l 230 p=i (G ban 13 cuin (22 ml
100 16500 p=i (1135 bar Aeuin (134 m)
180 20000 psi 137 ban Eeuin@ml
i 000 psi (2275 ban Bouin (134 m)

W Cordinod A rie mithent

For service codes, see page 17
For waights and dimersions, see page 21

Heay Features

+ One model available + Single air head

in @ ratios + Orive pressure 3to 150 psi[.2

+ Output pressures to to 10 bar)
33000 psi [2275 bar)

+ Flowe rates to & gpm (30 1fmin)

12 wovew haskelcam



Optionai Modifications (for Z iip, 77 hp and 3 bp ppmp models)

Mumber
I

-CP

-Ci0

-CPO

B

16821

1653

163
11360
2T
b S

H0m

eI

TREN
s

e
Pl

Oescription

Air contmls iker regulzion gauge shutoff, ¥ MFT,

Air contmls with precision requlaor " MFT.

Ar contm b owith reeyele button. ¥ MPT.

Buir ontmbs with precision requlaorand reeyele buton, 2 MPT,

Botom [nlet (designate "B before ratio dash number "BR on -B10, -B15, -BE2
and -BZE1 15 hp and 2 hp pumps (not applicable © high output, chemical, 22 hp,
ArAID sefes pumps]

Low sirpressure contmlfeatire, Riropersting atair prassures as ow 3z 3t ¢
psi (20 3had.

Loww temperature modication. For specialzealing in airdrive foro perating
temperatires from a2 v 3z 2FF up o onomal $130°F

Echaust adapter. With back pressure balance piston,
Electricalstroke counterpmoviion. Includes BZEG-2RIL micmswyiteh.
Mechanical stmke counter. nstalled (5 digit).

Interaonnecting inbet-outhet mbing. %" female for 41 mtio sedes pumps (ATY-4
ar0Ty-d).

Threaded wentorpurge] portson standard distance piece. Eceept 1.5:1 ratio
and 3 hp pump.

Testport, Provides aceess portin pump's body betaeen inlet and outletcheck
walvestort.Shp and 2 hp pumps, -10ratiooor higher single acting,

Airpibtmodication. i WPT - Allowes remote startistop of pump.
Three sy eyeling spocl For 15 hp and 2 hp single acting pumps.

Single stm ke modiication, Ecept3 hp pump.
Diouble distanee piece, For1.5hp and 2 hp pumps onky, exgeept 1.5 ratio;

MNumbar

rm—————
F1050

1056
A1

S1HE

hiae
REERE

Fah
B3 g
55131
AE192
55193
REAE
FEGE
BEG1G
&l
fiixlpd
5aEg
ame0
82500

SEET

Dezcription
Eetrem e-senvice eycling modication. Mot recommendad forlong stall periods.
Echaustfpilotvent combiner.

EFRIEthlene propylene]static seaks inwetted Section. Applies to distance
plece pumpsonk.

Sourgasdrive povizion o W ACE speciications. 1.5 hp o 22 hp distanie
piece pumpsonby, single aichead snd double ir head.

Witon seake Airdrive onby — 15 hp w22 hp pumpsonk.

Seyvere Arctic ooy tempe aire seniee. -2 36, 60, 100, 180, -1 51, 226, <300,
450 ratios exeept3hp pump.

Fatate pump body 90= from standamd, Exeeptd hp pump.

SStrim or 53 airdris,

Ilounting ring kitdor AUVD Seres.

S WP inlet portinstalled on AWD series (in place of threaded por].
Eetra foot bracket installed.

Tube ports. #° SAEinlet and outlet —Br 15 hp o2 hp pumps, 15 purip minimum.
Carami: Plunger-60 Ratio.

Foburethane "W sealin * F sedes pumps-except highoutputmodels.
Stainleszsteel[55-210) distanee pivce —ford Sthm 2 hp pumps.

Moize reduection kit ditted. Mot suailable on & FD, DFTL ASFDor DSFD.
Cyele timerinstalled.

HMER Seals in air drive section.

ATES modilicaton (not svailable on AW or DEEHUW pumps],

Ectended life airdrive,




6 hp (4.47 kW) Pump Models

Taminal Displacement
odel Ratin W azimum Warking Pressure per Cpcle
. N |
GO, -1z 4000 psif2 MG ban 153 G uin (260 m 0
GEFD,
DGFDM,
OGSO,
OGSO
(_____u & ]
G, GSE 36 376 psil32 ban G00cu in (3 mi
EEEF & 500 i (517 ban) Houin (57 im0
DGSTIII il 10000 psi 590 ban 2 cuin (HEmh

(1 Double 0cing "Lt Pps

Farseriice codes, see page 17
Far welghis aind dimensions, see page 22,

Koy Features
+ Choice of I0models, 4 ratios,  + Single air head — Incorporating 10 models, this heawy duty range of double acting
20 possible combinations double acting purips provide pressures up to 10000 psi (890 bar) and flow rates
+ Output pressures to + Orive pressure 3 to up tod gpm (15 |fmin].
10000 psi (B30 bar) 126 psi [.2 ta 9 bar) Designed to operate with air drive pressures between 40 and 125
* Flowy rates to 21 gpm (80 Umin)  + Al hydraulic fluids, water psi [2.8and Sbar). For drive pressures 3to 40 psi (210 2.8 bar],
+ Choice of wetted materials {plain or O1), sohvents order 51875-1 mad.

8 hp (5.97 kW) Pump Models

Marninal Displacement
Model Ratio M atimum Warking Pressure per Cpole
irETTEES e (e eeeeee— R T e
SEFD, 2En | 4 peifEis ban 14 ou'in (ZHm )
8OFD,
D%FL,
8D5TVD
&FD
&5 F |
25FD 40 G000 pi 08 ban 9 e in[1953 ml)
20sF0 ] 10000 pai 50 bary B o in (B3 ml)
000 | 10000 pailEn ban 2500 in (515 ml
I [ [
GHSFD B | psil1EH bant 15 ¢y in (255 i)
fey Features (1 Double 4cing * Lt Pmps
+ Choice of Bmodels, Gratios, + All hydraulic fluids, water
9 possible combinations [plain or DI}, sohents, for seriice codes, see page 17,
+ Pressures to 22500 psi liguefied gases For welahis and dimensions, see page 23
[1530 bar) + Choice of wetted materials
+ Flow rates to 11.5gpm + Single air head — double acting
(44 limin) + Orive pressura 3to 126 psi
[[2to 9 hbar)

il wovew haskelcam



10 hp (7.46 kW) Pump Models

Key Features
+ Choice of d modals, 4 ratios,
4 possible combinations

+ Pressures to 36000 psi
(2500 bar)

+ Flowy rates to 3 apm (17 Lmin)

+ Orive pressure 3 to 126 psi
[.2tn 9 bar)

+ Al hydraulic fluids, water
[plain or DI}, soheents,
liquefied gases

+ Choice of wetted materials

Dptionai Modifications (for 6 hip & hp and 10 hp pump)

Mumber
C

17360
25721

B15-1
BT

Description

Airconmls,

Electrical stmke counter provision (ine hdes BZER-ZR0 miem it h.

I e chanical stmoke oounterictaled Gdigh.

|nte rea e cting tubing—6 hp and s hp pumps, double ended.
Interconnectingtubing—GhpandS hp pumps, double ended b ratio pumps.
Same x= FAOTT 230071 dooble ended v itan o e pie e,

Same = P07, ZH007-1 double end o v istan ¢ e pie ce kv mtio pumps.
Inbe pe e cAing tubin g— 100hp pumps,

Eete sl pilot modilic ation —%r hpthre 10 hp purmps.

Lpww wir preszure contml—for hp thro 10 hp pumps.

Sourges airdrice provision to MACEspec. B hp distance piece pumps onby.

e
3
o
;‘.‘l‘

Mami nal Oizplacement
Mode| Ratin M azcimum VWorking Pressure per Cpele
04 5TO 1z 16000 p=i1103 ban S8 en in (144 2 ml

o J6000 psi (G2 bard

—
014 5FD0 121 TR0 psi(1103 ban
e BE000 pi (G2 bant

(1 Double cIng "L Anps

35 ewin (514 mh

B8 enin (144 2 ml)
Fhenin (574 mh

Forservice codes, see page 17
Far welghis and dimensions, see page 23

Incorporating two basic models, this heawy duty range of double
acting pumps provide pressures up to 36000 psi (2482 bar) and
output flowerate up to S gpm (11 fmin).

Dperating fram amaximum ar drive pressure of 125psi (9 bar],
these pumps are designed for medium to high pressure service
with minimum maintenance.

These large, slow speed pumps approach a seal lite as high as 5
times that of many smaller pumps and this advantage becomes
ever greater in heawy duty service invalving water, or other liquids
with negligible lubricity.

Mumber Oezcription

——

Az Extrerie 2 nvic & ey ling modilicaton —farf hp oy 10 hp pumps.

BEn Echaustipilortwent combiner.

il It reonn exting b g S0SFD-100 ke pressure inlet.

R Inte reon neeting tubing 20EFD-100 high p;rEsur\e inlet.

EARIEE Infe reon necting tubing S0 SFD-ERE

Aoz Wionseaks —aird e onby — 6 hp.

Erodd ‘Wionseaks —airdrive onk — 2 hp.

fisks Cycke timerinstalled.

Erari) ATEH madili e ation 3wailable forE hp onky, pot #ailable on® hpor 19 hp drive, noron
GV GSF OGSE GSFD, or DGSFD modets.

e ot Eetended life airdrive.




Power System Specialists

World safety standards and gquality demands are rising.
Component manufacturers are required to provide test
cerfification and product quality assurance which can only be
determined using the types of systems which Haskel can provide.
Typically, we have built system = for production and field testing
the proof, leak, and burst aspects of hoses, cylinders, and walves.

These systems can be portable, mobile, or static test rigs. W also
offerarange of standard pressure packs used for power jacking,
clamping, and other applications where reliable power is needed.

Selecting Your Accessories

Quality and
After-Sale Service

g o

b

i - Haskel meets the requirements of international
‘i\-\ orav] quality assurance |50 9001, Build quality is
matched by an innovative design and problem
solving ability wehich stems from years of years of experience.
Dur representatives around the world are carefully chosen and
trained to help you arrive at a correct product choice, and to offer
amaintenance and parts senvice that is second to none.

N
st

iy

Haskel can either provide accessories separately or supply them fitted to form a complete
package suited to your application. Additionally, Haskel can fit customer nominated
accessories. Duraccessories catalog is available and our technical support team i always
ready to advise you on the most suitable choice of accessories for your application.

+ Ajr pilot switches
+ Ajr pilot valves tubing
+ Regulating relief valves

+ Directional control and release valves

« Plenum chambers
+ Port adapters

+ Hydraulic accumulators, gas receivers
and storage cylinders

+ Gauge snubbers
+ Filters

+ High pressure valves, fittings and

+ Pressure regulators

+ Stainless steel check valves

+ Intensifiers with integral checks for
cycling

+ Capillary type gauge snubbers

Please ask for pour copy of our falest
accessories hrochure.




Liquids Compatible with
Haskel Pumps

To assist in easier pump selection, we have classified various
popular hiquids in groups and assigned to each group a service
code. These service code numbers are featured in the chartto
the right and are designated for each pump series. Seals and
other wetted materials can be supplied to suityour preferred
liquid. For advice, please contact our technical services
personnel at §18-843-4000.

Services

Service Codes

1 Petroleum-based oils, kerosene, water with 5% soluble oil.
2 Plain water, diesel fuel.

7 Most phosphate ester-based fire-resistant hydraulic fluids,
e.¢. Pydraul, Lindol, Cellulube, Fyrquel, and Houghtosafe
1120 and petroleum-based solvents compatible with
UHMWPE (Ultra-high Molecular Weight Polyethylene}
dynamic seals and Viton static seals.

4 Petroleum-based solvents, e.g. boron fuels, aromatic
hydrocarbons (benzene, toluene, xylene, hylene, etc.);
chlorinated solvents {trichlorethylene, carbon tetrachloride,
chlorobenzine, etc.), mercaptans, Dowtherm A, fluoronated
solvents {fluorobenzene, fluorochlorethylene, etc.);
Dowtherm E, plus all of Group 3 and some mildly corrosive
acids compatible with wetted materials. See note 5A
for service with methyl-ethyl-ketone, methyl acetone,
diacetone, alcohol and freon 22

5 Skydrol and Aerosafe hydraulic fluid; acetone and some
alcohols (ethyl, methyl, and isopropyl).
5A4. Also suitable for these fluids if Viton static seals are
replaced with EPR; specify modification number 51331 {no
extra charge); e.q., 51331-MDTV-5. Most phosphate ester-
based fluids solidify at approximately 30000 psi.

& Deionized water; demineralized water.

Note: Dynamic seal Iife with non-lubricating fluids will

understandably be less than with lubricating types.

Operating Temperatures

Drive Section

-4° {25°F) to +65°C (150°F) {low temperature seals are available
for Arctic operation).

Liquid Section

For reasonable seal life, high temperature should be limited
to 54° C{130° F}, for F and W seal models, 135° C {(275° F) for T
and TV models {with distance piece).

U

2]

5

145
22

171

|z
=

Model
i}

i
ROV
WOSTY
RGP
249723

e e
48 -14t0 -37
4B -B5tn 150

I
A

ASF
OF
OsF
HF
HsF
OHF
DSHF
DsTY

DSTV-15
AFD

(050]
ASFD
DSFD

DSXHF
DEXHY

G5F
OGF
DG5F
DGsTY

G5FD
DGFD
OGS0
DGETVD

[
80

85F0
80FD
805F0
BSTVD
BHSFD

GG
014570 -315
D145FD-125
D145FD-315

=

Services

2

3

L]

11

5

11
11
11

5A [

1
| N N P B .
-
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NB. Plan view of
M-Pump is common to

all M-Series pumps. r—-! I

Net weight 2.65kg 76 mm I 105“er
Boxed weight2.9 kg (3") (4%")
Box size 23 x 16 12 cm H
|[e—— 158 mm Y l
[ (6%5") $] l«—76 mm -l le- 5 mm
| | " "
Vs NPT Air Drive Inlet | (3) (%s")
© o] ———7F ¥+ ﬂ
' - m o

%" NPT %' NPT

Liquid Inlet Outlet
.33 hp (.25 KW) M Series Pump Models M-7, M-12 MS-7, MS-12
approx. weight 9 Ibs (4 kg) approx. weight 9 Ibs (4 kg)

Netweight 4 kg
Boxed weight4.25 kg
Boxsize 23 x 18x 12 om

/K - Metweight 6kg
\9-9‘9 t 108 Boxed weight65kg
mm Box size 20 x 20% 15 ¢m
Netweight 2.5Kkg ¢ ,)7’7) ] - - oL -
(3 185 mm (4%4")

Boxed weight 2.75 kg 7 . ~
Boxsize 23 % 1Bx 12 cm 4'-1 (7%"™) Vel NPT Air Drive Inlet
- 125mm ' > o o
47" 7" NPT
42 ”'gm . A:lr Drive Q O,
A Inlet = | o
ﬁ@ ®—~<|— A 2483 r'r)|rn " NPT
o (9% == Drain
- 150 mm = )
(57%") O.
| 170 mm \ - J 232 mm
(6"%6") || (9%")
Integral 5 . ‘ [ oo i e - 5
Exhaust Y o 3 \
LA X
Muffler %" NPT /6 r::PlT 1" NPT %" NPT
Liquid Inlet L Liquid Inlet Outlet
MS-21, MS-36, MS-T1, M-21, M-36, M-71, M-110, M-5 approx. weight 91bs (4 kg)
MS-110, MS-188, MS-220 M-188 approx. weight6 Ibs

approx. weight 6 Ibs (2.7 kg) (2.7 ky)

18 www.haskel.com



1-5/8
41

125 mm

(47%%")

£ 14" NPT Air Drive Inlet

%" NPT
Liquid Inlet

5" NPT
Drain

" NPT
Outlet

20723-21, 29723-36, 29723-11, 29723-110
approx. weight 65 Ibs (3 kq)

.75 hp (.56 kW) Pump Models

MUFFLER

Model 4B-14, 4B-21, 4B-25,
4B-30 and 4B-37

MUFFLER

J

L/

I 54193

4B-150

2-1/16
[52)

Model 4B-55 through

5.25"
(M5 ONLY)

MOUNTING AIR DARIVE
HOLES INLET
3/8" DIA PORT
(4 PLCS) 112" NPT
5-1/MA2 4-13/18
[128] [122] 8-718
[225)
3-3/32
(78]
L
MOUNTING AIR DRIVE
HOLES INLET
3/8" DIA PORT
(4 PLCS) 142" NPT
5-1/32 4-13/16
[127.8] [122] 8172
] [218]
2-11/16
68)

T

j N__LIQUID INLET
3 T VNPT

5/16" MOUNTING SLOTS (4 PLCS.)

MDSTV-5
Approx weight 15 1/2 Ibs (7 kg)

LIQUID QUTLET
PORT 172' NPT

3-3r32
178]

LIQUID INLET
PORT 3/4' NPT

LIQUID OUTLET
PORT 14" NPT

2:3/4 [70]

LIQUID INLET
PORT 172" NPT

i
i 318"
164"  pu—
—— 188"
— 82" [
AIR INLET - fe—|—110"
42 = # st NeT
‘g‘f e |-— 20"
075"
(ALL BUT M:5)
! 950" VENT
375 M5} : VB NPT
9.43" ot S
{’ (ALL BUT M.5)
+ ——1 asa
\\ :5)
350" ﬁ : 475"
425" |
7
o ‘ ol
b Aosl |
" - | g1 i
T N N ED:
Tl B i
© P < T
i LIQUID QUTLET
My
|

12" NPT
(ALL BUT M-5)

i

LIQUID OUTLET
1/2" NPT
(M5 ONLY)

OPTIONAL 1/8" NPT
EXTERNAL PILOT
CONNECTION

REF P/N 56594

OPTIONAL 1/8" NFT
EXTERNAL PILOT
CONNECTION

REF P/N 56594

ww. haskel.com



1.5 hp, 2 & 2.2 hp (1.12, 1.49 & 1.64 kW) Pump Models

707 (1787

15.05 [382.3]
Da4(iny] 70.0)

DSFD-B60

4371110}

PUMP INLET
12° NPT

Netweight 10kg
Boxad weight 11 kg
Box size 37 x 37 x 38 cm

Air
Drive
Exhaust

i Air L
Drive Inlet

289 mm
(11%")

5" NPT
= - Liquid
i Outlet
t 188 mm‘| 222 mm - -+ 1" NPT Liquid Inlet
(%" (8%")

1.5 and 2 hp low ratio pumps;
-B10 and -B15 ratios

Netweight 14 kg
Boxed weight 15kg
Box size 52 x40x 40 cm

286 mm
(1% s
")
Air
Drive
Exhaust

Liquid
QOutlet

188 L 234
mm mm
(774"} (8%}

1.5 and 2 hp medium ratio pumps;
-52,-12, 122, -20Z and -302 ratios

20 www.haskel.com

15" NPT (52, -72, +22)

Ya HP port (-202, -302)

12 [257. T |
7.19 [1825) _‘

413[1048)

7.75(196.8]

Netweight 18 kg
Boxed weight 20 ky
Box size 68342 x 50 cm

A 552‘ mm
ir i

Drive
Exhaust .

Liquid
Qutlet
' 1
| ¥ e
‘ 2?99m;n ’_1—‘ 236 mm
(9%")

NOTE 1 Kilogram (kg) = 2.2 Ib 254 mm =1 inch

1.5 and 2 hp high ratio pumps;
-683 and -903 ratios

2&2.2 hp (1.49 & 1.64 kW) Pump Models



Metweight 16 kg
Boxedweight 19 kg
Box size 45 x 37x4dem

Air
Drive

Exhaust

371 mm
(14%")

| Liquid Inlet
344 mm 1" NPT
(18%¢")
238 mm 224 mm
(%"I”} ':8'%6"1
Liquid Outlet 1" NPT
DSTV-1.5 pump; single
acting, high output
Met wieight 4.5 kg
Boxe d weight 10 kg
Box sie 25x 26% 22 cm
232 mm
(9%")
15" NPT
i | Liquid
i) Outlet
|

| 188 mm
(77%")
15" NPT Liquid Inlet

1.5 and 2 hp medium and high ratios; -25
through -150, -151, -225, -300 and -450 ratios

ASFD-15

ASFD-202

Metweeight 10 kg
Boxed wieight 11ka
Box size 45% 37 x 44 cm

Air
Drive
Exhaust

%" NPT
Vent

Liquid

Outlet
Port

15" NPT

8"
(12%")
306 mm

ATV pumps; double acting, high output

Mote: Formodel DTV, add distance piece dimension fram page 11.
Interconnecting inlet and outlet port tubing showen,

Liquid Inlet Port

292 mm
ARG

{7 i) (844
%" NPT
Pump [nlet

AFD or ASFD, -B60, -B100 pumps;
double acting, high output

3 hp (2.24 kW) Pump Models

HYD, QUTLET PORT

VNPT \@ NPT
i »
[140'5?4' ! |1?§%;
h 4 b4
™ [;-ih L
ASFD-25
ASFD-35,
ASFD-60
ASFD-1007, %" med.
ASFD-150) pressure

ww. haskel.com
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6 hp (4.47 kW) Pump Models

75 mm_ 75 mm|
_'T(Z"ﬁ/as"m?"/.e"l"_
235mm

(91"}

508 mm 3/4" NPT

Air Drive

Netweight 31 Ibs {14 kg)
Boxad weight351bs (16 kg)

Box size 52 x 39x 39 cm Inlet
All models have 2 off 1%” [
NPT air exhaust ports ?6(3'11)"1
and 1 off % NPT air drive 216 mm .
" Air Exhaust
inletports. (8'%") Ports +
" 86 mm
~——202 mm %" NPT gy
(815/,¢") Liquid t
Qutlet —
210 mm 232 mm | 244 mm .
(") (9%") (9%4") Bl
Models GW, GSF nominal ratio 35, 60 100:1 AN
j 695 mm
Netweight 41 1bs (185 kg) (273%")

Boxad weight4A122 kg)
Box size 66X 41% 49 ¢m

Outlet

Port

»
Distance

Piece Vent
| 232 mm 422 mm 1-14"NPT Liguid Infet
(9'%") (16%")
Models DGF, DGSF, DGSTV nominal ratio 35, 60 100:1 End dimensionsias GW/GSF
Netweight 57 Ibs (26 kg) i 600 mm
Buxed weight 1 (27 kg) (23%")

Box size 66x 41 49 cm

Ifinterconnecting piping for the two
inlets and two outiets is required, specif‘v
modification 29077 with your order.

t —3" NPT
Liquid Qutiet
(2 off Ports)
178 mm 244 mm 178 mm
(7) (9%") ™ 1-1." NPT Liquid

Typical Interconnecting

Piping Inlet (2 off Ports)

Models GWD, GSFD nominal ratio 12:1 End dimensions as GW/GSF

Netweight 66 1bs (30 kgl
Boxed weight751bs (24 kg
Box siza 81x 51333 cm

Ifintercennecting piping for the two inlets and two outlets
is required, specify modification 29078 with your order.

%" NPT Vent Port
2 Places)

| 3" NPT
Liquid Outlet
(2 off Ports)

297 mm ‘ 244 mm 297 mm
1191,5" 57 o 1-4" NPT Liquid
L (11%s% (:3’12 2 (11"%) Inlet (2 off Ports)

Models DGFD, DGSFD, DGSTVD nominal ratio 12:1

22 www.haskel.com



8 hp (5.97 kW) Pump Models

Model Length Witdth Height Weight Air Drive Liguid Inlet Liguid Outlet
P I I P I I | N
9FD-25 Py » B e Vi NPT® % NPT

8SFD25 %" (6445 mm} 9% (241 mm}) 11" (279 mm) 801bs (36 kg) W TH" NP WONP

8DFD-25

8DSFD-25 34%" (883 mm}) 9%" (241 mm} 117 (279 mm) 94 1bs (43 kg) W 1% NPT W NPT®
8DSTVD-25

8SFD-40 2674 (683 mm} 91" (241 mm} 17 (279 mm) 64 1bs (29kg) " 1" NPT NPT

8SFD-65 2674 (683 mm} 9%" (241 mm} 117 (279 mm) 63 Ibs {285 kq} W 1“NPT BONPT

%" MYP (20K coned %" MYP (20K coned

SHSFD-225 284" (721) 9%" (241 mm}) 117 (279 mm) Tbs (32kg) W and threaded and threaded
connection} connection}
8DSFD-100 41 %" (1060 mm} 9% (241 mm} 11" (279 mm) 92 1bs (42 kg) w 14 NPT® % NPT®

10 hp (7.46 kW) Pump Models

1% " NPT
Drive Exhaust

¥%,” NPT Air Drive Ports
Inlet Port

END ELEVATION PLAN Approx. netweight 320 Ibs (145 k)

Tubing and muiilers
are oplional

T
LTS

— (413, .
)" 8") "] el =

Y, Dia. Mounting Hole (Typical 4 places) More detailed dimensional drawings
available on request

Mote: See 29073 interconnecting tubing optional page 15, (24079 shown
Single Inletport—% JIC male flare connection, single outlet port % HP ports (BuTech ).
Individual Pump ports — Liquid inlets 2 ea. ¥ NPT ports, 2 ea. % HP ports (BuTech)

www.haskel.com 23



o Has kel International, Inc:
CELEBRATING OWER &0 ,( 1 100 East Brahan Place

YEARS OF HYDRAULIC AMD '", Burbank, Califarnia 91502 L34

FMNEUMATIC ENGINEERING Tal 818-843-9000 1 Fao 818-5E6- 1543 or 814-841-4291
woarw haskeleom

EXPERIEMNCE IM THE DESIGHM

Has kel Europe Litd.
AMD MAMUFACTURING wezs  Morth Hylton Road
BNy pesEEee EMRSIRY < undarland SRE 30, England, LIK
i Tal 44-191-589-1212 / Fax: 44-191-549-0911
wewrw haskel-europe.com

AND CONTROLS Haskel Middle East

Hamittan Sundstrand Industrial ME FZE

F0. Box 262384 Jabel Ali, Dubai, Unted &b Emirates
Tel +971 4806 ME05 T Fae +971 40405 2647

Ernail; sales@haskalae

GEMNERATING EQUIPMENT

Has kel &sia

Hamiltan Sundstrand Singapore Industrial Pta. Ltd,
3 Tagora Lane #1G5-06

Tagore 23Warehouse Complex, Singapore TATRO1
Tel BE-B4AE-TREE [ Far: BE-BAAE- 204

wearw haskelcomsg

For further information on Haskel
productis, please visil us online at
wwiw _haskel com
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APPENDIX 1

MSDS
Hydraulic Fluid
(MIL-PRF-5606)







Product Mame:  MOBIL AERO HFA

Retision Date: 114pr2007 EXonMobil
MATERIAL SAFETY DATA SHEET

| SECTION 1 PRODUCT AND COMPANY IDENTIFICATION ]

PRODUCT
Product Name: MOBIL AERO HFA
Product Description:  Base Qil and Additives
Product Code: 490110-00, 970584
Intended Use: Aviation hydraulic oil

COMPANY IDENTIFICATION
Supplier: EXXON MOBIL CORPORATION

3225 GALLOWS RD.
FAIRFAR, WA, 22037 USA

24 Hour Health Emergency BO9-T37-4411
Transportation Emergency Phone a00-424-9300
ExxxonhMohil Transportation No. 281-834-3296
MSDS Requests T13-613- 3661
Product Technical Information A00-6A2-4524, B00-947-9147
MSDS Internet Address hitp i, 23 o, comm, bt pcfasn rmo kil ¢ am
| SECTION 2 COMPOSITION /INFORMATION ON INGREDIENTS |
Reportabhle Hazardous Substanceis) or Complex Substancel(s)
Name CAS#H Concentration™
DISTILLATES (FETROLE UM), HTDR 0T REATED LIGHT Edrd247-5 T0 - S0
HYDROTREATED UGHT MAPHTHEMIC DISTILLATE B4742-53-6 30 - B0%
(PETROLELIM)
HYDROTREATED UGHT PARAFFIMIC DISTILLATES, B47 425558 10 - 30%
PETROLEUM

* Al concentrations are percent by weight unle ss material is 2 gas. Gas concentrations are in percent by valurme.

| SECTION 3 HAZARDS IDENTIFICATION ]

This material is considered to be hazardous according to regulatory gquidelines (see (MISDS Section 157,

POTENTIAL PHYSICAL / CHEMICAL EFFECTS
Caorbustible.  Material can release vapors that readily form flarmmable mixtures. Vapor accurnulation could
flash andfor explode if ignited.

POTENTIAL HEALTH EFFECTS
If ewrallowed, may be aspirated and cause lung damage. Frequent or prolonged contact may defat and dry
the skin, leading to discornfort and dermatitis.  May be irritating to the eyes, nose, throat, and lungs.
High-pressure injection under skin may cause serious damage.

Target Organs:  Skin |

NFPA Hazard ID: Health: D Flammability: 2 Reactivity: D
HMIS Hazard ID: Health: 0% Flammability: 2 Reactivity: 0

NOTE: This material should not be used for any other purpose than the intended use in Section 1 without expert
advice. Health studies have shown that chemical exposure may cause potential human health risks which may vary
from person to persan,
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| SECTION 4 FIRST AID MEASURES |

INHALATION
Remaove from further exposure.  For those praviding assistance, avoid exposure to yourself or others, Use
adequate respiratory protection.  If respiratory irritation, dizziness, nausea, or unconsciousness occurs, seek
immediate medical assistance.  If breathing has stopped, assist ventilation with a mechanical device or use
mouth-to-mouth resuscitation.

SKIN CONTACT
Wash contact areaswith soap and water.  If product is injected into or under the skin, ar into any part of the
body, regardless of the appearance of the wound or its size, the individual should be evaluated immediately by
a physician as a surgical emergency. Even though initial symptoms from high pressure injection may be
minimal or absent, early surgical treatment within the first few hours may significantly reduce the ultimate extent
of injury.

EYE CONTACT
Flush thoroughly with water.  [f irritation occurs, get medical assistance.

INGESTION
Seek immediate medical attention. Do notinduce vomiting.

NOTE TO PHYSICIAN
If ingested, material may be aspirated into the lungs and cause chemical pneumonitis.  Treat appropriately.

| SECTION 5 FIRE FIGHTING MEASURES |

EXTINGUISHING MEDIA
Appropriate Extinguishing Media: Use water fog, foam, dry chemical or carbon dioxide (C02) to extinguish
flames.

Inappropriate Extinguishing Media: Straight Streams of Water

FIRE FIGHTING
Fire Fighting Instructions: Evacuate area. Prevent runoff fram fire control ar dilution fram entering streams,
sewers, or drinking water supply.  Firefighters should use standard protective equipment and in enclosed
spaces, self-contained breathing apparatus (SCBA).  Use water spray to cool fire exposed surfaces and to
protect personnel.

Unusual Fire Hazards: Combustible. Pressurized mists may form a flammable mixture.

Hazardous Combustion Products: Smoke, Fume, Sulfur oxides, Aldehydes, Incomplete combustion
products, Oxides of carbon, Phosphorus oxides

FLAMMABILITY PROPERTIES
Flash Point [Method]: =82C ([180F) [ ASTM D-93]
Flammahle Limits (Approximate volume % in airj: LEL. 0.7 UEL: 7.0
Autoignition Temperature: =X25T (437 F)
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| SECTION 6 ACCIDENTAL RELEASE MEASURES |

NOTIFICATION PROCEDURES
Inthe ewent of a spill or accidental release, notify relevant authorities in accordance with all applicable
regulations. 1.3 regulations require reporting releases of this material to the enviranment which exceed the
repartable quantity or oil spills which could reach any waterway including intermittent dry creeks. The MNational
Response Center can be reached at (B00)424-3802.

PROTECTIVE MEASURES
Avoid contact with spilled material  Warn or evacuate occupants in surrounding and downwind areas if
required due to toxicity or flammability of the material.  See Section 5 for fire fighting information.  See Section
3 for Significant Hazards, See Section 4 for First Aid Advice. See Section 8 for Personal Protective
Equipment.

SPILL MANAGEMENT
Land Spill: Eliminate allignition sources (no smoking, flares, sparks or flames in immediate area). Stop leak
if you can do itwithout risk.  All equipment used when handling the product must be grounded. Do not touch
orwalk through spilled material.  Prevent entry into waterways, sewer, basements or canfined areas. Avwapor
suppressing foam may be used to reduce vapars. Use clean non-sparking tools to collect absorbed material.
Absorb ar cover with dry earth, sand or other non-combustible material and transfer to containers. Large
Spills: Water spray may reduce wvapor, but may not prevent ignition in closed spaces.  Recover by pumping
orwith suitable absarbent.

Water Spill: Stop leak if you can do it without risk.  Confine the spill immediately with booms. Warn other
shipping.  Remave from the surface by skimming or with suitable absorbents.  Seek the advice of a
specialist before using dispersants.

YWater spill and land spill recommendations are based on the most likely spill scenario for this material;
however, geographic conditions, wind, temperature, (and in the case of a water spill) wave and current direction
and speed may greatly influence the appropriate action to be taken. Forthis reason, local experts should be
consulted. Mote: Local regulations rmay prescribe or limit action to be taken.

ENVIRONMENTAL PRECAUTIONS
Large Spills:  Dike far ahead of liquid spill for later recovery and disposal.  Prevent entry into waterways,
sewers, basements or confined areas.

| SECTION 7 HANDLING AND STORAGE |

HANDLING
Avoid contact with skin.  Avoid prolonged breathing of mists and heated vapor. Use proper bonding andfor
grounding pracedures. Prevent small spills and leakage to avoid slip hazard.

Static Accumulator:  This material 15 a static accumulator.

STORAGE
Keep container closed. Handle containers with care. Open slowly in order to control possible pressure release.
Store in a cool, wellventilated area.  Storage containers should be grounded and bonded.  Drums must be
grounded and bonded and equipped with self-closing valves, pressure vacuum bungs and flame arresters,
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| SECTION 8

EXPOSURE CONTROLS/ PERSONAL PROTECTION

EXPOSURE LIMIT VALUES

Exposure limits/standards {Note: Exposure limits are not additive)

Source Form Limit | Standard Hote Source
HYDROTREATED LIGHT ThiA, 2000 A00 pprme | A QSHA Z1
MNAPHTHEMIC DISTILLATE mama3
(FETROLELIM)

HYDROTREATED LIGHT hfist. STEL 10 malm3 [T ACGIH
MAPHTHERIC DISTILLATE

(PETROLELIM;

HYDROTREATED LIGHT hfist. T, A mo'm3 (I ACGIH
MAPHTHERIC DISTILLATE

(FETROLELIM

HYDROTREATED LIGHT PARAFFIMIC | Mist STEL 10 maim?3 FdiA, ACGIH
CISTILLATES PETROLEUM

HYDROTREATED LIGHT PARAFFIMIC | Mist ThiA, A ma'm3 [ ACGIH
CISTILLATES, PETROLEUNM

Exposure limits/standards for materials that can be formed when handling this product:  “Yhen mists / aerosals
can occur, the following are recommended: 5 moin®- ACGIH TLY,

MOTE: Limts/standards shown for guidance only.  Follow applicable requlations.

ENGINEERING CONTROLS

10 mgim® - ACGIH STEL, 5 mg/m® - O3HA PEL.

The level of protection and types of controls necessary will vary depending upon potential exposure conditions,
Control measures to consider:
Use explosion-proof ventilation equipment to stay below exposure limits.

PERSONAL PROTECTION

Personal protective equipment selections vary based on potential exposure conditions such as applications,
handling practices, concentration and wentilation.  Information on the selection of protective equipment for use
weith this material, as provided below, is based upon intended, normal usage.

Res piratory Protection: | engineering controls do not maintain airborne contaminant concentrations at a
level which is adequate to protect worker health, an approved respirator may be appropriate.  Respirator
selection, use, and maintenance must be in accordance with regulatory requirements, if applicable. Types of
respirators to be considered for this material include:

Mo special requirements under ordinary conditions of use and with adeqguate ventilation.

For high airbarne concentrations, use an approved supplied-air respirator, operated in positive pressure mode.
Supplied air respirators with an escape bottle may be appropriate when oxygen levels are inadequate,
gasfvapor warning properties are poor, or if air purifying filter capacityrating may be exceeded.

Hand Protection:  Any specific glove information provided is based on published literature and glove
manufacturer data. Woaork conditions can greatly effect glave durabilty; inspect and replace warn ar damaged
gloves. The types of gloves to be considered for this material include:
If prolonged or repeated contact is likely, chemical resistant gloves are recommended.  If contact with
forearms is likely, wear gauntlet style gloves.
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Eye Protection: If contact is likely, safety glasses with side shields are recommended.

Skin and Body Protection: Any specific clothing information provided is based on published literature or
manufacturer data. The types of clothing to be considered for this material include:
If prolonged or repeated contact is likely, chermical, and oil resistant clothing is recommended.

Specific Hygiene Measures:  Always observe good personal hygiene measures, such as washing after
handling the material and befare eating, drinking, andfor smaoking.  Routinely wash work clothing and protective
eguipment to remaove contaminants. Discard contaminated clothing and footwear that cannot be cleaned.
Practice good housekeeping.

ENVIRONMENTAL CONTROLS
See Sections B, 7,12,13.

|SECTION 9 PHYSICAL AND CHEMICAL PROPERTIES |

Typical physical and chemical properties are given below.  Consult the Supplier in Section 1 for ad ditional
data.

GENERAL INFORMATION
Physical State: Liguid
Color:  Red
Odor: Characteristic
Odor Threshold: MN/D

IMPORTANT HEALTH, SAFETY, AND ENVIRONMENTAL INFORMATION
Relative Density (at 15 C): 085
Flash Point [Method]: 20 (180F) [ ASTM D-93]
Flammabhle Limits (Approximate volume % in airj: LEL: 0.7 UEL: 7.0
Autoignition Temperature: =>225T (437 F)
Boiling Point / Range: N/D
Vapor Density (Air=1): N/D

Yapor Pressure: [NDat20 ©)
Evaporation Rate {n-butyl acetate=1): ND
pH:  NAA

Log Pow (n-OctanolWater Partition Coefficient): ND

Solubility in Water:  Megligible

Viscosity: 138 cSt (138 mm2isec)at40C | 51 c3t (5.1 mmZisec) at 100C
Oxidizing Properties: See Sections 3,15, 16.

OTHER INFORMATION
Freezing Point:  M/D
Melting Point:  MN/JA
Pour Point: -60TC (VBT
DMSO0 Extract (mineral oil only), IP-346: = 3 %owt
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| SECTION 10 STABILITY AND REACTIVITY |

STABILITY: Material is stable under normal conditions.

CONDITIONS TO AVOID: Open flames and high energy ignition sources.

MATERIALS TO AVOID:  Strong oxidizers

HAZARDOUS DECOMPOSITION PRODUCTS: Material does not decompaose at ambient temperatures.

HAZARDOUS POLYMERIZATION: Wil nat accur.

|SECTION 11 TOXICOLOGICAL INFORMATION |
ACUTE TOXICITY
Route of Exposure Conclusion / Remarks
soute of EXp arks
Inhalation
Toxicity (Raf; LCA0 = a000 mofm3 minirmal Toxic, Based on assessment of the cormponents.
Irritation: Mo end paint data. Elevated temperatures or mechanical action may farmvapors,

mist, or fumeswhich rmay be irritating to the eves, nose, throat, or
|ungs.  Based on assessment of the companents.

Ingestion
Toxicity (Rafy; LODAO = 2000 mofkg Minirmally Toxic. Based ontest data for structurally similar
materials.
SKin
Toxicity (Rabhiti: LDA0 = 2000 mafkg Minirmally Toxic. Based on test data for structurally similar
materials.
[rritation (Rabkify: Data availakle. Mledligible irritation to skin at ambient termperatures. Based on
assessment of the camponents.
Eye
Irritation (Rabkit): Data available. M ay cause mid, shorklasting discornfort to eves. Based on

assessment of the camponents.

CHRONIC/OTHER EFFECTS
For the product itself:

Repeated and/or prolonged exposure may cause irritation to the skin, eyes, or respiratory tract.  Small
amounts of liquid aspirated into the lungs during ingestion or from vomiting may cause chemical pneumonitis or
pulmonary edema.

Contains:

Base oil severely refined: Mot carcinogenic in animal studies. Representative material passes IP-346, Modified
Armes test, andfor other screening tests. Dermal and inhalation studies showed minimal effects; lung
non-specific infiltration of immune cells, oil deposition and minimal granuloma farmation. Mot sensitizing in test

animals.
Additional information is available by request.
The following ingredients are cited on the lists below: MNane.
--REGULATORY LISTS SEARCHED--

1=NTF CARC I=1ARC1 5= IARC 2B
2=NTPSUS 4=1ARCZA 6= 0SHACARC
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Material - Expected to be harrmful to aguatic organisms. May cause long-term adverse effects in the
aguatic environment.

MOBILITY
Base oil component -- Low solubility and floats and is expected to migrate from water to the land.
Expected to parttion to sediment and wastewater solids.

PERSISTENCE AND DEGRADABILITY
Biod egradation:
Base oil component -- Expected to be inherertly biodegradable

BIO ACCUMULATION POTENTIAL
Basze oil component -- Has the potential to bioaccumulate, however metabolism or physical properties may
reduce the bioconcertration or imit bioavailability.

| SECTION 13 DISPOSAL CONSIDERATIONS |

Disposal recommendations based on material as supplied.  Disposal must be inaccordance with current applicable
laws and regulations, and material characteristics at time of disposal.

DISPOSAL RECOMMENDATIONS
Product is suitable for burning in an enclosed controlled burner for fuel walue or disposal by supervised
incineration at wery high temperatures to prevent formation of undesirable combustion products.

REGULATORY DISPOSAL INFORMATION
RCRA Infarmation: The unused product, in our opinion, is not specifically listed by the EPA as & hazardous
waste (40 CFR, Part 28107, nor is it formulated to contain materials which are listed as hazardous wastes. It
does not exhibit the hazardous characteristics of ignitabilty, corrasitivity or reactivity and is not formulated with
contaminants as determined by the Toxicity Characteristic Leaching Procedure (TCLP). However, used
product may be regulated.

Empty Container Warning Ernpty Container Warning (where applicable): Empty cortainers may cortain residue and
canbe dangerous. Do not atternpt to refill or clean containers withowt proper instructions.  Empty drums should be
completely drained and safely stored until appropriately reconditioned or disposed.  Empty containers should be taken
for recycling, recovery, or disposal through suitably qualified or licensed contractor and in accordance with
governmental regulations. DO NOT PRESSURISE, CUT, WELD, BRAZE, SOLDER, DRILL, GRIND, OR EXPOSE
SUCH CONTAIMNERS TO HEAT, FLAME, SPARKS, STATIC ELECTRICITY, OR OTHER SOURCES OF IGMITION.
THEY MAY EXPLODE AND CAUSE INIURY OR DEATH.

| SECTION 14 TRANSPORT INFORMATION |

LAND (DOT): Mot Regulated for Land Transport
LAND (TDG) : Mot Regulated for Land Transport

SEA(IMDG): Not Regulated for Sea Transport according to IMDG-Code
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| SECTION 14 TRANSPORT INFORMATION |

LAND (DOT)
Proper Shipping Name: COMBUSTIBELE LIQUID, M. .05, (Distillate s (Petraleum), Hydrotreated Light )
Hazard Class & Division: COMBUSTIBLE LIQUID
ID Number: MNA1993
Packing Group: Il
ERG Humbher: 128
Labelis): MOME
Transport Document Hame: MATI93, COMBUSTIBLE LIQUID, N.O5. (Distillates (Petraleum),
Hydrotreated Light), COMBUSTIBLE LIQUID, PG 11

Footnote: This material is not regulated under 49 CFR in a container of 119 gallon capacity or lesswhen
transported solely by land, as long asthe material is not a hazardouswaste, a marine pollutant, or specifically
listed a5 a hazardous substance.

LAND (TDG) : Mot Regulated for Land Transport

SEA (IMDG) : Mot Regulated for Sea Transport according to IMDG-Code

AlIR (IATA) . Mot Regulated far Air Transport

| SECTION 15 REGULATORY INFORMATION |

OSHA HAZARD COMMUNICATION STANDARD:  When used for its intended purpose, this material is classified as
hazardous in accordance with OSHA 29CFR 1910.1200.

NATIONAL CHEMICAL INVENTORY LISTING: AICS IECSC,DEL, EIMECS, EMCS, KECI, FICCS, TSCA
EPCRA: This material contains no extremely hazardous substances.
SARA (311/312) REPORTABLE HAZ ARD CATEGORIES: Fire. Delayed Health.

SARA (313) TOXIC BRELEASE INVENTORY: This material contains no chemicals subject to the supplier notification
requirernents of the SARA 313 Toxic Release Program.

The Following Ingredients are Cited on the Lists Below:

Chemical Name CAS Number List Citations
DISTILLATES (FETROLEUM], E4742-47 -3 17,18, 19
HYDROTREATED LIGHT
HYDROTREATED LIGHT G4742-53-5 1,4,13,17,18
NAPHTHEMIC DISTILLATE
{PETROLELIM;
HYDROTREATED LIGHT F4742-55-3 1,17.18
PARAFFINIC DISTILLATES,
PETROLEUM

-REGULATORY LIST S SEARCHED--
1 =ACGIHALL E=TSCASa2 11=0CA PES REFRO 16 = MM RTK
2=ACGH A1 7=TSCASRe 12=CARTK 17=MNJRTK
I =ACGIHAZ B=TSCAB 13=ILRTK 18=PARTK
4 =05HAZ 9=TSCA12b 14=LARTK 19=RIRTK
5=TSCA4 10=CAPES CARC 15 =Ml 293

Code key: CARC=Carcinogen, REPRO=Reproductive
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| SECTION 16 OTHER INFORMATION |
N/D = Not determined, NAA= Not applicable

THIS SAFETY DATA SHEET CONTAINS THE FOLLOWING REVISIONS:
Revizsion Changes:

Section 05: Fire Fighting Measures - Unusual Fire Hazards was modified.
Section 10: Conditions to Avoid was modified.

Section 07: Handling and Storage - Handling was modified.

section 07 Handling and Storage - Storage Phrases was modified.
Section 03 HMIS Flammability was modified.

Section 03: NFPA Flammability was modified.

Section 06 Accidental Release - Spill Management - Land was modified.
Section 09 Flash Paint C{F) was modified.

Section 08 Exposure Control was modified,

Section 19 SARA (311/312) REFORTABLE HAZARD CATEGORIES was modified.
Section 16: Land Spill was modified,

Section 14; DOT Technical Mame - Allwas added.

Section 03 Physical/Chemical Hazard was added.

Section 14 Proper Shipping Mame - Header was added.

Section 14: Proper Shipping Name was added.

Section 14 Hazard Class & Division - Header was added.

Section 14: Hazard Class was added.

Section 14; UM Number - Header was added.

Section 14: UM Mumber was added.

Section 14 Packing Group - Header was added.

section 14: Packing Group was added.

Section 14: Label(s) - Header was added.

Section 14: Label(s) was added.

Section 14: ERG Mumber - Header was added.

Section 14; ERG Mumber was added.

section 14: Transpart Document Mame - Header was added.

Section 14: Transport Document Mame was added.

Section 14: DOT Technical Mame - Open parenthesis was added.
Section 14; DOT Technical Marne - Close parenthesis was added.
Section 03: Physical/Chemical Hazard was added.

section 03 PhysicalfChemical Hazards - Header was added.

Section 14: DOT Footnote was added.

Section 16: Physical Hazards was added.

Section 16 Physical Hazards - Header was added.

Section 16: Precautions was added.

Section 16 Precautions - Header was added.

Section 10: Conditions to Avoid was deleted.

Section 14; LAMD (DOT) - Default was deleted.

PRECAUTIONARY LABEL TEXT:

Contains: DISTILLATES (PETROLEUM), HYDROTREATED LIGHT
CAUTION!

HEALTH HAZ ARDS
Repeated exposure may cause skin dryness or cracking.  If swallowed , may be aspirated and cause lung damage.
Target Organs: Skin |

PHYSICAL HAZARDS
Combustible.
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PRECAUTIONS
Use proper bonding and/ar grounding procedures.

FIRST AID

Inhalation:  Hemove from further exposure.  For those providing assistance, avoid exposure to yourself or others.
Use adequate respiratory protection.  If respiratory irritation, dizziness, nausea, or unconsciousness occurs, seek
immediate medical assistance.  If breathing has stopped, assist ventilation with & mechanical device or use
mauth-ta-mouth resusctation.

Eye: Flush thoroughly with water.  If irritation occurs, get medical assistance.

Oral:  Seekimmediate medical attention. Do not induce vomiting.  If ingested, material may be aspirated into the
lungs and cause chemical pneumonitis. Treat appropriately.

Skin: YWash contact areas with soap and water.  If productis injected into or under the skin, or into any part of the
body, regardless of the appearance of the wound or its size, the individual should be evaluated immediately by &
physician as a surgical emergency. Even though initial symptorns from high pressure injection may be minirmal or
absent, early surgical treatment within the first few hours may significantly reduce the ultimate extent of injury.

FIRE FIGHTING MEDIA
Use water fog, foam, dry chemical or carbon dioxide (C0O2) to extinguish flames.

SPILL/LEAK

Land Spill:  Eliminate all ignition sources (no smoking, flares, sparks ar flames in immediate area).  Stop leak if you
can do it without risk.  Prevent entry into waterways, sewer, basements or confined areas. Avapor suppressing foam
may be used to reduce vapors, Absorb or cover with dry earth, sand or other non-combustible material and transfer to
containers. Recover by pumping or with suitable absorbent.

Water Spill:  Stop leak if you can do itwithout risk.  Confine the spill imm ediately with boams. Warn other
shipping.  Remove from the surface by skimming or with suitable absorbents.  Seek the advice of a specialist befare
using dispersants.

Use

Mot intended aor suitable for use in or around a househald or dwelling,

The information and recommendations contained herein are, to the best of ExxonMobil's knowledge and belief, accurate
and reliable as of the date issued.  You can contact ExxonMaobil to insure that this docurment is the most current
available from ExxonMabil. The infarmation and recommendations are offered for the user's consideration and
examination. Itisthe user's responsibility to satisfy itself that the product is suitable for the intended use.  If buyer
repackages this product, it is the user's responsibility to insure proper health, safety and other nece ssary information is
included with andfar on the container.  Appropriate warmings and safe-handling procedures should be provided to
handlers and users.  Alteration of this docurment is strictly prohibited.  Exceptto the extent reguired by law,
re-publication or retransmission of this document, in whole or in part, is not permitted.  The term, "Exxontobil” is used
for convenience, and may include any one or more of Exxontobil Chemical Company, Exxon Maobil Corporation, or any
affiliates in which they directly or indirectly hold any interest.
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