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OPERATION MANUAL

INTRODUCTION
Congratulations on the purchase of your new Hayes Spraying Shielded Sprayer.

Hayes Spraying originally commenced operations in the early 1970's as a contract spraying &
consulting business. By the late 1980’s, demand for the tough and well-designed spray equipment
allowed Hayes Spraying to manufacture agricultural machinery full time.

Over the last 30 years, Hayes Spraying has built a name synonymous with reliable, robust and good
value for money equipment. The products have proved themselves in the agricultural industry for many
years & remain highly sought after due to their durability, performance & ability to be customised.

Today, Hayes Spraying has a state of the art workshop facility and a strong team of manufacturing and
assembly specialists. The extent of knowledge and experience within the company ensures that your
equipment is specifically designed to suit your requirements. Constant research and development
ensures our product range meets the changing demands of farmers and conditions today and into the
future.

Our boomsprays are used extensively throughout the QLD, NSW & VIC broadacre cropping areas. Our
products have been exported to 7 countries; mainly Africa, where they have stood up well to the rugged
conditions.

The experienced sales and support team at Hayes Spraying offer outstanding after sales service; you
can be guaranteed of superior assistance for years to come.

Our website is constantly improving and is an ideal tool for the operator to gain further information &
assistance now and into the future. Keep up to date with Hayes Spraying at
www.hayesspraying.com.au. Be sure to look into our wider range of agricultural equipment
including three point linkage boomsprays, trailed boomsprays, vehicle mounted boomsprays, tractor
mounted tanks and the N-Buggy.

Thank you again for choosing Hayes Spraying. We hope that you are very pleased with the
performance of your Shielded Sprayer and we welcome any feedback that you have about our product.

Kind regards,

Maurice & Jenny Hayes

Directors

Phone: 07 4671 3092

Fax: 07 4671 3155

Email: sales@hayesspraying.com.au

Website: www.hayesspraying.com.au

Postal: PO Box 515, GOONDIWINDI QLD 4390
Street: 1 Troy Drive, GOONDIWINDI QLD 4390
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WARRANTY POLICY

Hayes Spraying Pty Ltd, warrants to the original purchaser, that each new Hayes Spraying Pty Ltd
boomspray, part or accessory will be free from defect in material or workmanship for twelve (12) months
after the date of delivery.

During the warranty period, the Dealer or Hayes Spraying Pty Ltd shall repair or replace, at Hayes
Spraying option, without charge for parts and labour any part of the Hayes Spraying Pty Ltd product
which fails because of defects in parts or workmanship.

Pumps, engines, controllers and hoses are all warranted directly by the original manufacturer, pending
that manufacturer’s warranty approval.

This warranty does not cover damage resulting from misuse, neglect, alterations or normal wear and
tear or outside of recommended operation procedures.

In no event shall the authorised dealer or Hayes Spraying Pty Ltd be liable for downtime expenses, loss
of chemical, loss of machine use or other incidental damages.

Incorrect operating speeds will void warranty and compromise the life of your boomspray.
Exclusions

At the discretion of Hayes Spraying Pty Ltd, the defective part must be returned to Hayes Spraying Pty
Ltd at the owners cost.

Time for wash down, transportation costs or insurance costs for sprayers are not warranted. Travel and
communication are not covered by warranty.
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WARRANTY REGISTRATION
NOTE: your details will not be passed on to a third party.
Please fill out warranty registration details and return to Hayes Spraying.

SERIAL NUMBER:

Owners Name /s

Trading Name

Postal Address

State

Postcode

Landline

Mobile

Fax

Email

District where sprayer is used?

Would you like to receive newsletters or product information?

Hayes Spraying

Phone: 07 4671 3092

Fax: 07 4671 3155

Email: office@hayesspraying.com.au

Website: www.hayesspraying.com.au

Postal: PO Box 515, GOONDIWINDI QLD 4390
Street: 1 Troy Drive, GOONDIWINDI QLD 4390

PLEASE ENSURE YOU ABIDE BY MAINTENANCE REQUIREMENTS LISTED
IN MAINTENANCE SECTION.
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PRODUCT INFORMATION

Shipping information for delivery.

For 8 row, without optional tank.

Heightonlegs 2.45m

Width 1.8m approx.

Length 9m approx.

Weight empty  835kg approx. Different models will vary.

Sér.ial'nﬁrﬁ‘bgr located on the front support

Specifications
Chassis

Fully welded 150 x 150 box steel construction, painted with chemical resistant two pack paint,
end tow, fitted with depth wheels.

Models

4 row solid bar

8 row solid bar

12 row solid bar

12 row flexing and folding bar

We can also custom build to suit each individual's needs.

Options:

Single or double skip kits

Dropper kits for over the row application
Framer mounted tanks and pumps
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IMPORTANT INFORMATION TO UNDERSTAND BEFORE USE

OPERATOR RESPONSIBILITIES
Include but are not limited to:

Read and understand the operator's manual before using the equipment. All other operators of
the sprayer must also read and understand the operator manual.

Read and follow the chemical labels

Local laws may require operators to be licenced

Pressure test the sprayer with water before use

Wear protective clothing

Rinse, wash and depressurise equipment after use and before servicing or storage
Never repair or service the equipment while it is operating

Disconnect power before servicing and or welding

Do not eat drink or smoke while spraying or working with spraying equipment

Wash and change clothes after spraying

Wash tools if they have been contaminated

If poisoned seek medical advice immediately. Identify the chemicals being used

Keep children away from spray equipment at all times

Do not enter the spray tank

Do not go under any equipment unless properly secured

Be aware of power lines at all times

Operators must not be under the influence of drugs or alcohol while operating spraying
equipment

SAFE CHEMICAL USE

The hazard

All agricultural chemicals and pesticides, are biologically active. They can be dangerous to all
living organisms including fish, birds, bees and domestic animals and plants.

Method of pesticide entry

Oral - by drinking and splashing into the mouth or by smoking or eating with
contaminated hands. Cleaning nozzles by blowing through them with your mouth.
Inhalation — by nose or mouth of spray drift and mist.

Dermal — absorption through the skin particularly with raw chemical or through cuts
and abrasions or while perspiring.

Decontamination

Change out of protective clothing after spraying and wash separately
Wash thoroughly before eating or drinking

Keep fresh water tank on sprayer full with clean water

Replace respirator filters regularly

Clean sprayer regularly

Fix leaks

Ensure cab filters are adequate for the job

Always use the recommended type of protection clothing and equipment
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SAFE BOOMSPRAY OPERATION

Always read your sprayer manual before operating

Make sure all other operators have read the sprayers manuals and are suitably trained
in the use of the equipment and chemicals being used

Always wear protective clothing

Inspect sprayer for faults, leaks and cracks to avoid contamination

Personnel only associated with the spraying operation who are suitably trained, should
be in the immediate area of operation

Bystanders must be a safe distance away from the sprayer while operating and in the
upwind direction

Contamination is the responsibility of the operator

While spraying be aware of the width of the machine particularly while turning or
moving around obstacles

Spray at speeds suitable to the ground conditions for safe operation and extended
sprayer life

Avoid sudden turns or constant direction changes at high speed
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SHIELDED SPRAYER OPERATION

Hooking up

The standard shielded sprayer is a three point linkage implement with a 1 inch spray hose and
with a camlock plumbed to the rear of the tractor. This system requires the tractor to have a
front tank and pump.

After attaching the shielded sprayer, the depth wheels must be set at the correct height. If the
sprayer is in the end tow configuration, lift the machine slightly taking the weight off the sprayer,
onto the linkage, undo the locking nuts that secure the wheels, front stands and tow hitch. Lift
the shielded sprayer, so that the wheels and support legs slide out of their holders.

Replace the depth wheels in the holders at the rear of the sprayer with the wheel on the
outside, and lock off at an approximate height. Replace the support legs in the front holders
and lock off at the fully raised position. Store the tow hitch.

Locknuts

Setting the depth

e Lower the shielded sprayer slowly until the shield rubbers are 15mm above the ground.
Lock off the depth wheels at this height, taking note of the height at either end of the
machine

e The clearance under the shields should be even over the length of the machine, and
from the front to the back

e In the working position, the sprayer should be level from front to back, left to right, and
supported equally by the linkage and depth wheels, putting no extra pressure on the
three point linkage top link

e Shield clearance is important to minimise dust and to not excessively wear the rubber
skirts

e Once the depth is correctly set, mark the depth wheel post with a paint pen so that
setting up next time is quicker
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8 row shielded sprayer set up for double skip
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15mm clearance wheels to the outside even depth across the bar

GOING SPRAYING

Always consult your agronomist prior to shielded spraying, concerning crop stage,
weather conditions, nozzle type, water and chemical rates

Do not use automatic spray controllers in auto. Spray at a set speed and pressure only
Typical ground speeds are 8km/hr to 12km/hr

Most commonly used nozzles are: DG11002VG, DG9502EVS, Al110015VS or
AI95015EVS

Spraying pressures from 130kpa to 200kpa are suitable for the DG11002VG and
DG9502EVS, with pressure ranging from 250kpa to 300kpa for the Al110015VS and
AlI95015EVS nozzles. A good guide is, the pattern should slightly spray on the bottom
of the rubber shield

Note that the pressure may vary with different pump, plumbing and solenoid valves
used. More pressure is usually required for a solenoid valve in comparison to a ball
valve

Check nozzles regularly while spraying for any blockages. Spray a small amount on
bare ground while stationary, and observe the pattern on the ground for blockages.
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FILTER MAINTENANCE

Filter maintenance is a critical part of your sprayers operation.
The number and type of filters may vary from sprayer to sprayer. They will include:

Tank filter basket located in the top of the tank
18 mesh

Pressure filters located between the pump and spray lines
80 mesh
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Filters located in the nozzle bodies
50 mesh

Filters require regular cleaning.
Regularity will depend on the quality of water being used and type of chemical being used.
As a guide:

Pressure filters should be cleaned once a day
Nozzle filters should be cleaned once a week

The cleaning process

Completely stop all sprayer functions

Release all pressure from the spray lines

Unscrew (anticlockwise) bottom filter bowl and remove

Use a toothbrush to clean filter under running water

Reseat filter in filter bowl and screw back onto filter body

Take care not to damage or cross thread the O-ring while re-assembling
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GENERAL MAINTENANCE

At the end of spraying

Daily

Always flush the booms with water at the end of every day. Note when spraying liquid
fertilizers, check for phosphoric acid content. If left in the pump, it can corrode the
pump body and galvanised fittings in as little time as a week. Roundup can corrode a
pump body in less than two years.

Connect fill hose

Close tank suction hose and agitation/ bypass

Pump water through spray lines

Spray lines can be cleaned with chemical mix still in the tank

End of spraying session

Drain any remaining spray mixture from the tank at the appropriate place

Fill spray tank with 200L of water

Open agitation line fully

Set the controller to manual

Note that if the water flow is low the regulator valve may be closed. Open the valve
manually by holding the + key down on the controller

Spray 50L of water out of the nozzles

Long term storage

Flush as described previously

Drain all water from the system

Drain water from the pump

Fill pump with a 50% mix of water and antifreeze. Take particular care not to have any
air in the pump. Note that in frost prone areas — frost can freeze water in the pump and
crack the housing

Clean the outside of the sprayer with appropriate tank cleaner
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SPRAYING TECHNIQUE

Mixing chemical

When mixing chemicals, always check and follow the label and agronomists recommendations.
If unsure, mix a small amount of concentrate in a jug to observe any reaction between the
chemical mixes.

For example, when mixing glyphosate and 2,4-D concentrates together, a chemical reaction
can occur causing the chemicals to go hard.

When mixing chemical fill the tank half full with water before adding chemical.

Add the chemical separately, rinsing the measuring jug and/ or vat each time before adding the
next chemical.

Decontamination
When changing from one chemical group to another, or from spraying one type of crop to
another it may be necessary to decontaminate the tank, booms and lines.
For example, when changing from spraying fallow ground to spraying over a crop, or from
spraying a narrow leaf crop to a broad leaf crop.
e Flush all spray lines, agitation lines, delivery hooks, tank jugs, and vat with clean water
e Flush again with the recommended cleaner. Different chemicals require different
cleaning agents to neutralise the active chemical. Check the chemical label or
agronomist to use the correct cleaning agent
e Flush out the cleaning agent with clean water
e Be sure to carry out all rinsing and cleaning on jugs, vats, delivery pumps and hoses
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SHIELDED SPRAYER PARTS

6 7 8 9 10
1 - SH-001 Jet rail standard without hose and nozzle bodies
2- 2" x 112" unc lock bolt with lock nut
3 - SH-002 Shield mount
4 — SH-003 Top plate
- 150mm x 150mm x 2" U bolt
6 — SH-SHIELD Shield - left and right
7 - SHC-RUBSIDE Rubber skirts — kits for irrigation and dryland
8 — SH-004 H bar — with stop
9- 8 x 5/8 unc bolt and nylock nut
10 — SH-005 H bar
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1 — Parallelogram assembly complete without shields. Jet rail (1) will be a different length for
single or double skip.

Parallelogram assembly complete with irrigation rubber skirts.
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Rubber kits

3
1 - SHC-RUB Irrigation rubber
2 — SH-0011 Dryland rubber

3 — SHC-RUBSIDE Side skirt rubber (irrigation and dryland)
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Double skip kit

1 - SH-008 Joiner bar

2 - SH-006 Double skip plate 2150

3 - SCH-RUBDS 2150 x 400mm double skip rubber
4 — SH-009 Jet rail — long (not visible)

5 - SH-0010 Single skip plate (not shown)
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PLUMBING DIAGRAM
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CAMLOCK FITTING CODES

DP

SHIELDED SPRAYER
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TEEJET NOZZLE CAPACITY
BAR 1 L/ ha on 50cm Spacing
Nozzle = 5 6 7 8 10 172 % 18 |20 |2
L/Min

km/h km/hr | km/hr | km/hr | km/hr | km/hr | km/hr | km/hr | km/hr | km/hr | km/hr

1.5 0.42 126 101 84.0 72.0 63.0 50.4 42.0 315 28.0 252 20.2
20 0.48 144 115 96.0 82.3 72.0 57.6 48.0 36.0 32.0 28.8 23.0
25 0.54 162 130 108 92.6 81.0 64.8 54.0 40.5 36.0 324 25.9
3.0 0.59 177 142 118 101 88.5 708 59.0 443 393 354 28.3
4.0 0.68 204 163 136 17 102 81.6 68.0 51.0 453 40.8 32.6
5.0 0.76 228 182 152 130 114 91.2 76.0 57.0 50.7 456 36.5

1.5 0.56 168 134 112 96.0 84.0 67.2 56.0 42.0 37.3 33.6 26.9
20 0.65 195 156 130 1M 97.5 78.0 65.0 48.8 433 39.0 31.2
Yellow 2° 0.72 216 173 144 123 108 86.4 72.0 54.0 48.0 432 34.6
02 3.0 0.79 237 190 158 135 119 94.8 79.0 59.3 52.7 474 37.9
4.0 0.91 273 218 182 156 137 109 91.0 68.3 60.7 54.6 437
5.0 1.02 306 245 204 175 153 122 102 76.5 68.0 61.2 49.0

1.5 0.70 210 168 140 120 105 84.0 70.0 52.5 46.7 420 33.6
20 0.81 243 194 162 139 122 97.2 81.0 60.8 54.0 486 38.9
25 0.90 270 216 180 154 135 108 90.0 67.5 60.0 54.0 432
3.0 0.99 297 238 198 170 149 119 99.0 74.3 66.0 594 475
4.0 1.14 342 274 228 195 17 137 114 85.5 76.0 68.4 54.7
5.0 1.28 384 307 256 219 192 154 128 96.0 85.3 76.8 614

1.5 0.83 249 199 166 142 125 99.6 83.0 62.3 56.3 498 39.8
20 0.96 288 230 192 165 144 115 96.0 72.0 64.0 57.6 46.1
Blue 25 1.08 324 259 216 185 162 130 108 81.0 72.0 64.8 51.8
03 3.0 1.18 354 283 236 202 177 142 118 88.5 78.7 70.8 56.6
4.0 1.36 408 326 272 233 204 163 136 102 90.7 81.6 65.3
5.0 1.52 456 365 304 261 228 182 152 114 101 91.2 73.0

15 112 336 269 224 192 168 134 112 840 747 672 538
20 129 387 310 258 221 194 155 129 968 860 774 619
25 144 432 346 288 247 216 173 144 108 960 864  69.1
30 158 474 379 316 271 237 190 158 119 105 119 105
40 182 546 437 384 312 273 218 182 137 120 109 874
50 204 612 490 408 350 306 245 204 153 13 122 979
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NOZZLE WEAR CALCULATOR
Check nozzles regularly or replace on an annual basis.
Nozzle Capacity Pressure at the nozzle Flow at thg nozzle Rep_lac_:e Nozzles if

(bar) (L/Min) L/Min is more than
3.0 0.79 0.86
3.0 0.99 1.08
3.0 1.18 1.29
3.0 1.58 1.73
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HERBICIDES FUNGICIDES INSECTICIDES
POST-EMERGENCE DRIFT
MANAGE-
SOIL MENT

CONTACT SYSTEMIC CONTACT SYSTEMIC
APPLIED  conTACT SYSTEMIC

Turbo Teelet

at pressures below 30 PSI (2.0 bar)
Reference page 5

Turbo Teefet
Reference page 5

Turbo Twinjet 00D

Reference page 14

Turbo Twinjet

at pressures below 30 PSI (2.0 bar)
Reference page 14

. Turbo Ieejet - Induction -

Reference page 9

AirInduction
' Turbo Twinjet

Reference page 15

XR. XRC Teget*
Reference pages 10-11

XR, XRC Teget

at pressures below 30 PSI (2.0 bar)
Reference pages 10-11

AIXR Toglet-

Reference page 6

: ‘ Al AIC Teglet

Reference pages 7-8

¥z . .
= Twinjet
Reference page 16

DG Twinjet:
Reference page 18

Turbo Floodjet-

Reference page 19

(
i Turfjet

Reference page 22

QCTF Turbo FloodJet

Reference page 21

AirMatic Airjet
] Contact your regional sales office
' for additional information

Note: Consult the chemical manufacturer’s product label for specific rate and application recommendations.
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]éejel Specialty Application Nozzle Selection Guide

BANDING

DIRECTED SPRAYING

AIR BLAST

Al ]éejet_ EVEN

Reference page 29

Iée']et_ EVEN

Reference page 31

]h)l.lyet_ EVEN

Reference page 32

Al Tegfet-even

Reference page 29

ﬁeJet_EVEN

Reference page 31

Ti wt.ll,]et_ EVEN

Reference page 32

AIUB Teglet

Reference page 33

AITX Conefet

Reference page 38

Conejet

Reference pages 28 & 35

Conglet-

Reference pages 36-37

Disc-Core
Reference pages 40-41

HERBICIDES FUNGICIDES INSECTICIDES

POST-EMERGENCE

PRE-
EMERGENCE  coONTACT  SYSTEMIC

o . o .
o . o

o . o . o

GOOD GOOD GOOD GOOD GOOD GOOD GOOD

GOOD

CONTACT SYSTEMIC CONTACT SYSTEMIC

GOOD

GOOD GOOD

Note: Consult the chemical manufacturer’s product label for specific rate and application recommendations.

SELECTION GUIDE




Streamjet

(7-ORIFICE)
Reference page 43

Streamjet

(3-ORIFICE)
Reference page 42

Streamfet

(SINGLE-ORIFICE)
Reference page 45

CP4916
(ORIFICE PLATE)
Reference page 44

TP Teglet

) (LARGE CAPACITY)

Reference page 12

Al Teglet
AICTegfet

(LOW VOLUME)
Reference pages 7-8

AIUB Teglet

(LOW VOLUME)
Reference page 33

Turbo Tegjet Induction

Reference page 9

Turbo FloodJet

Reference page 19

QCTF Turbo FloodJet

Reference page 21

BROADCAST

DIRECTED

@ ]éejet Liquid Fertilizer Nozzle Selection Guide

LIQUID FERTILIZER APPLICATION

Just as in applying crop protection products, the proper application
of liquid fertilizer is important. Delivering nutrients to the crop

in a timely and effective manner while minimizing crop damage

is essential. TeeJet Technologies offers an extensive selection of
nozzles specifically designed to maximize the performance of your
liquid fertilizer application.

Solid stream nozzles, offered in both single- and multiple-stream
versions, are designed to deliver fertilizer to the soil surface where
it can be effectively utilized by the crop. By creating solid liquid
streams, these nozzles greatly reduce foliar coverage in standing
crop in order to minimize leaf burn. TeeJet Technologies StreamJet
nozzles provide the ideal blend of compact, reliable design, ease of
installation and affordable pricing.

In some cases, the use of a broadcast nozzle for fertilizer application
may be desirable. This could include combined fertilizer/pesticide
applications, foliar feeding or broadcast liquid fertilization of bare
ground. For these applications Teelet Technologies offers a wide
variety of low drift, flat spray nozzles.

Liquid Density Conversion

When selecting a specific capacity tip for liquid fertilizer application,
always correct for liquid density. Application charts shown in this
catalog are based on spraying water. Many fertilizer solutions are
denser than water, which will affect the application rate. Please see
page 125 for a list of density conversion factors.

Example:

Desired application rate is 20 GPA of 28% Nitrogen. Determine the
correct nozzle size as follow:

GPA (liquid other than water) x Conversion Factor = GPA (from table
in catalog)

20 GPA (28%) x 1.13 = 22.6 GPA (water)

The applicator should choose a nozzle size that will supply 22.6 GPA
of water at the desired pressure.

Note: Consult the chemical manufacturer’s product label for specific rate and application recommendations.

-
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Nozzle selection is often based upon droplet
size. The droplet size from a nozzle becomes
very important when the efficacy of a particular
plant protection chemical is dependent on
coverage, or the prevention of spray leaving
the target area is a priority.

The majority of the nozzles used in agriculture
can be classified as producing either fine,
medium, coarse, or very coarse droplets.
Nozzles that produce fine droplets are usually
recommended for post-emergence applications,
which require excellent coverage on the intended
target area. The most common nozzles used

in agriculture are those that produce medium-
sized droplets. Nozzles producing medium- and

Turbo Teelet® (TT) and Turbo Teelet® Duo (QJ90-2XTT)

coarse-sized droplets can be used for contact
and systemic herbicides, pre-emergence
surface-applied herbicides, insecticides and
fungicides.

VF

Very Fine Fine

An important point to remember when choosing
a spray nozzle that produces a droplet size in
one of the six categories is that one nozzle can M C
produce different droplet size classifications at
different pressures. A nozzle might produce
medium droplets at low pressures, while
producing fine droplets as pressure is increased.

Medium

Coarse

VC XC

Droplet size classes are shown in the following
tables to assist in choosing an appropriate
spray tip.

Very Coarse Extremely Coarse
Droplet size classifications are

based on BCPC specifications and

in accordance with ASAE Standard

S-572 at the date of printing.
Classifications are subject to change.

Al Teelet® (Al) and AIC Teelet® (AIC)

2

bar

TT110015
QJ90-2XTT110015

TT11002
QJ90-2XTT11002

Al110015 VvC

Al11002 VvC

Al11003

TT11003
QJ90-2XTT11003

TT11004
QJ90-2XTT11004 LS

TT11005
QJ90-2XTT11005 LS

vC C

Al11004

Al11005

Al11008

Turbo Teelet® Induction (TTI)

&

TTJ60-11002

[

TTJ60-11003

i

VC C
VC C
e o [

TTJ60-11004

TTJ60-11005

bar \

15| 2 (25| 3 |35 4 |45 5 (55| 6 | 7

TTI110015 XC | XC | XC | XC | XC | XC [ XC | XC | XC | XC | XC
TTI11002 XC | XC | XC [ XC | XC | XC [ XC | XC | XC | XC | XC
XC | XC | XC [ XC | XC | XC [ XC | XC | XC | XC | XC

TTI11003 XC | XC | XC | XC | XC | XC [ XC | XC | XC | XC | XC
TTI11004 XC | XC | XC | XC | XC | XC [ XC | XC | XC | XC | XC
TTI11005 XC | XC | XC [ XC | XC | XC [ XC | XC | XC | XC | XC
XC | XC [ XC | XC [ XC | XC | XC | XC | XC | XC | XC
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XR TeeJet® (XR) and XRC TeeJet® (XRC) TeelJet® (TP)

& S &

TP8001
TP80015
TP8003
TP8004
TP8005

TP110015
TP11003
TP11004
TP11005

XR8001
XR80015

XR8002

1
M
M
M
XR8003 M
C
@
(@
VvC

XR8004
XR8005

XR8008
XR11001

XR110015

| XR11002__| M|

XR11003
XR11004
XR11005

XR11008

M M
M M
M M

TP11008

Turflet® (TTJ) Turbo FloodJet® (TF) DG TwinJet® (DG-TJ60)
bar \ bar \ bar \

g 2 3 |35| 4 |45 15( 2 |25 @

1/4T1J02-VS | XC | xC | xC [ xc | xc xC | xc | xc | xc DGTJ60-110015

ZARR[ZBYSll XC | XC | XC | XC | XC XC | XC | XC | XC DGTJ60-11002 | M | M |
WZIRPLERAE XC | XC | XC | XC | XC XC | XC | XC | XC DGTJ60-11003 C m“““
c ¢ ¢ c

XC | XC | XC | XC [ XC XC | XC | XC | XC
DGTJ60-11004

w

1/477J08-vS | XC | xc | xc | xc | xc xc | xc | xc | xc
Xc | xc | xc | xc | xc XC | xc | xc | xc c ¢ ¢ ¢
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Description

Hypro centrifugal pumps are designed for agricultural and
industrial spraying and transfer of a variety of fluids: water,
insecticides, herbicides, wettable powders, emulsives, liquid
fertilizers, etc. Polypropylene centrifugal pumps may also be
used to pump acid fertilizer, calcium chloride and other highly
corrosive liquids such as sulfuric and phosphoric acids.

Hypro Series 9300 hydraulic motor-driven centrifugal pumps
provide smooth performance. They can be conveniently
mounted on the tractor or sprayer, becoming part of the
vehicle’s hydraulic system and freeing the PTO for other
uses. The Hypro “close-coupled” design reduces the
mounting space required, eliminating long shafts and

couplers between the pump and motor.

SERIES 9302C & 9302S
Cast Iron & Stainless Steel
Centrifugal Pumps

Max. Flow Rate: .............. 100 gpm
Max. Pressure: ................. 120 psi
Ports: .................... 1-1/4" NPT Inlet
.................................. 1" NPT Outlet

Hydraulic Ports: ...... 1/2" NPT Inlet
................................ 1/2" NPT Tank

SERIES 9304C
Cast Iron Centrifugal Pumps

Max. Flow Rate: .............. 190 gpm
Max. Pressure: .................. 130 psi
Ports: ..o 2" NPT Inlet

............................ 1-1/2" NPT Outlet
Hydraulic Ports: ....1/2" NPT Inlet
................................ 1/2" NPT Tank

SERIES 9303C & 9303S
Cast Iron & Stainless Steel
Centrifugal Pumps

Max. Flow Rate: .............. 147 gpm
Max. Pressure: ................. 145 psi
Ports: ...t 1-1/2" NPT Inlet

............................ 1-1/4" NPT Outlet
Hydraulic Ports: ...... 1/2" NPT Inlet
................................ 1/2" NPT Tank

SERIES 9305C-HM3C
Cast Iron Centrifugal Pumps

Max. Flow Rate: .............. 190 gpm
Max. Pressure: .................. 180 psi
Ports: .......cccooviiie. 2" NPT Inlet

............................ 1-1/2" NPT Outlet
Hydraulic Ports: ...... 1/2" NPT Inlet
................................ 1/2" NPT Tank

SERIES 9303P
Polypropylene
Centrifugal Pumps

Max. Flow Rate: .............. 113 gpm
Max. Pressure: .................. 125 psi
Ports: ........ccceeeee 1-1/2" NPT Inlet
............................ 1-1/4" NPT Outlet
Hydraulic Ports: ....1/2" NPT Inlet

................................ 1/2" NPT Tank

SERIES 9305C-
HM3C-SP, -BSP
Cast Iron Centrifugal Pumps

Max. Flow Rate: .............. 178 gpm
Max. Pressure: .................. 154 psi
Ports: .............. 2" NPT or BSP Inlet

...................... 2" NPT or BSP Outlet
Hydraulic Ports: ...... 1/2" NPT Inlet
................................ 1/2" NPT Tank

[
FE

SERIES 9303C-SP
Cast Iron Centrifugal Pumps

Max. Flow Rate: .............. 122 gpm
Max. Pressure: .................. 140 psi
Ports: .........cce.... 1-1/2" NPT Inlet

............................ 1-1/4" NPT Outlet
Hydraulic Ports: ...... 1/2" NPT Inlet
................................ 1/2" NPT Tank

SERIES 9306C & 9306S
Cast Iron & Stainless Steel
Centrifugal Pumps

Max. Flow Rate: .............. 214 gpm
Max. Pressure: .................. 150 psi
Ports: ........ccoiiiiiins 2" NPT Inlet

............................ 1-1/2" NPT Outlet
Hydraulic Ports: ....1/2" NPT Inlet
................................ 1/2" NPT Tank



General Safety Information

NOTE

Notes are used to notify of installation, operation, or
maintenance information that is important but not
safety related.

A CAUTION]

Caution is used to indicate the presence of a hazard,
which will or may cause minor injury or property
damage if the notice is ignored.

Warning denotes that a potential hazard exists and
indicates procedures that must be followed exactly to
either eliminate or reduce the hazard, and to avoid
serious personal injury, or prevent future safety
problems with the product.

Danger is used to indicate the presence of a hazard
that will result in severe personal injury, death, or
property damage if the notice is ignored.

Do not pump flammable or explosive fluids such as
gasoline, fuel oil, kerosene, etc. Do not use in explosive
atmospheres. The pump should be used only with
liquids compatible with the pump component materials.
Failure to follow this notice may result in severe
personal injury and/or property damage and will void
the product warranty.

A CAUTION|

Do not pump at pressures higher than the
maximum recommended pressure.

Maximum liquid temperature is 140° F for Series
9300 centrifugal pumps.

Disconnect power before servicing.

Release all pressure within the system before
servicing any component.

Drain all liquids from the system before servicing
any component. Flush with water.

Secure the outlet lines before starting the pump. An
unsecured line may whip, causing personal injury
and/or property damage.

Check hose for weak or worn condition before each
use. Make certain that all connections are tightly
secured.

Periodically inspect the pump and the system
components. Perform routine maintenance as
required (See Repair Instructions).

Use only pipe, hose and fittings rated for the
maximum psi rating of the pump.

10. Do not use these pumps for pumping water or other

liquids for human or animal consumption.

Hazardous Substance Alert

A CAUTION

1. Always drain and flush pump before servicing or
disassembling for any reason.

2. Always drain and flush pumps prior to returning
unit for repair.

3. Never store pumps containing hazardous
chemicals.

4. Before returning pump for service/repair, drain out

all liquids and flush unit with neutralizing liquid.
Then, drain the pump. Attach tag or include written
notice certifying that this has been done. It is illegal
to ship or transport any hazardous chemicals
without United States Environmental Protection
Agency Licensing.

Never use your hand to check the condition of
hydraulic lines or hoses. If hydraulic fluid penetrates
the skin, get medical help immediately. Failure to get
proper medical help may result in loss of limb or life.
The safest way to check hydraulic lines or hoses is by
holding a piece of cardboard next to the hydraulic line

or hose.

The sound pressure level of the pump is 80dBA.
Observe all safety precautions when operating the
pump within close proximity for extended periods of
time by wearing hearing protectors. Extended exposure
to elevated sound levels will result in permanent loss of
hearing acuteness, tinnitus, tiredness, stress, and other
effects such as loss of balance and awareness.



General Information—Hydraulic Systems

Hydraulic Pumps

Hydraulic pumps come in two basic types:

+ Constant displacement - which will continue to put
out its rated flow regardless of pressure, until the
relief valve bypasses the flow.

* Variable displacement - which will produce only
the flow needed by the implement until the total
pump output is reached. If less than the full pump
output is required, an automatic stroke control
mechanism decreases the pump output to maintain
a constant pressure and flow. The output varies
according to demand.

Open Center
Spool Valve
In Neutral
Position

%

Figure 1 —

Spool Valves

There are two basic types of spool valves used in
conjunction with these pumps — Open and Closed Center.
In the Open Center Valve (See Figure 1), the flow goes
straight through the valve when in the neutral position. This
type is used for constant displacement pumps where the
flow should never be shut off.

Closed Center
Spool Valve

In Neutral
Position

Figure 2

);
J

The Closed Center Valve (See Figure 2) is used with
variable displacement pumps. The flow is completely shut
off in the neutral position, causing the pump stroke to adjust
to zero flow. The flow stops, but the pump maintains a static
pressure up to the valve.

Hydraulic Motors

Figure 3 shows an internal gear motor (Gerotor) where
pressure causes the cavities between the gears to expand
on one side, developing torque. The Gerotor type of
hydraulic motor is used on Hypro pumps for its superior
performance characteristics, including cooler running and
higher rpm capabilities.
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Gerotor-Type
Hydraulic Motor

Figure 3

Three Systems

Fitting these components together and installing a motor, we
have one of the three types of systems: Open Center,
Closed Center (pressure compensated) and Closed Center
Load Sensing (flow and pressure compensated).

Open Center Systems

In an Open Center System, the hydraulic pump puts out a
constant flow. If the pump puts out more oil than the motor
can use, a portion of the oil must be bypassed around the
motor. When the oil is bypassed around a loop and does no
work, the energy put into it by the pump turns into heat.
Therefore, the amount of oil bypassed should be kept to a
minimum. Use the largest motor possible.

Closed Center (Pressure-Compensated) Systems

The Closed Center Pressure-Compensated system has a
variable displacement pump which will deliver flow at the
necessary rate to maintain a specified pressure. It is
desirable to equip implements with a motor of a low flow
range that will cause the pump to operate between 1800
and 2100 psi [124 and 145 BAR]. A motor that requires a
large volume to obtain the correct implement speed usually
causes the hydraulic pump in a closed center system to
operate at a lower pressure than desirable. This low
pressure results in unnecessary flow and the generation of
heat that lowers the lubricating quality of the oil and may
damage transmission parts. Use the smallest motor
possible.

Closed Center Load Sensing Systems
(Flow and Pressure-Compensating)

The Closed Center Flow-Compensated System is a
variation of the pressure-compensated system, designed
primarily for more efficient operation and the generation of
less heat. It works on the principle of maintaining a constant
pressure drop from the pump to the work port of the selector
valve. Any variation in demand at the motor will cause a
change in flow. The system senses this change in flow due
to the change in pressure drop across the valve and causes
the pump to compensate by varying the pump flow. No
restrictor is used in the pressure line and no oil is bypassed.



Plumbing Installation
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Centrifugal Plumbing Hook-up
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REF.

DESCRIPTION

Tank Lid

Vent Line #3430-0456

Jet Agitator

Shut-off Ball Valves

Centrifugal Pump

Spray Control Console

Centrifugal Pump Control

Manifold Boom Valve

Electromagnetic Flowmeter

- =z

Compact Jet Turret Nozzle Body
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Installation Instructions

All Models — Open Center Systems

Models include Tank Port Adapter with built-in Check Valve
Assembly and Pressure Port Adapter.

HM2C and HM4C Models Only — Closed Center and
Small Open Center Systems.

Models include Tank Port Adapter with built-in Check Valve
Assembly and Pressure Port Adapter with three different
size metering orifices for HM4C models. The orifices are not
required for use with closed center systems with flow
control, such as John Deere closed center systems. Also, do
not use for small open center systems with a maximum flow
of 8 gpm [30.28 Ipm] for HM2C model; 10 gpm [37.85 Ipm]
for HM4C model. If necessary, the pressure port adapter
may be used without a metering orifice installed in any
closed center system. For best results, the pressure
differential across the motor should be less than 2500 psi
(170 bar).

Preliminary to Mounting

Consult the owners manual to determine the type and
capacity of the hydraulic system. Make sure the hydraulic
system is recommended to operate with a continuous load.
Refer to the Pump Selection Guide to confirm you have the
proper pump for your hydraulic system.

Check to see that the pump impeller can be turned by hand.
(Turn the shaft clockwise using a deep socket wrench on
the impeller nut.) If it cannot be turned, open the pump
casing to look for obstructions. Clean out any corrosion build
up where the casing fits over the eye of the impeller.

Pump Inlet Line

To achieve full capacity from the pump, the inlet line
should be at least the same size as the inlet port on the
pump. Reducing this line size will restrict the capabilities of
the pump. The line must also be free of air leaks. Check all
fittings and connections in the suction line for tightness.
The introduction of air may affect the priming and pumping
capabilities of the pump. Use good quality suction hose
that will not be collapsed by suction.

For non self-priming models, the centrifugal pump should
be mounted below the liquid level and as near to the liquid
source as possible to allow for the shortest suction line
practical. To achieve optimal performance, the suction line
should slope down into the pump. Avoid rises and humps
that could trap air in the line to the pump. The suction line
and pump should be filled with liquid prior to starting the
pump, and all discharge lines should be open.

Pump Outlet Line

The recommended orientation for the outlet port is pointing
straight up. This allows liquid to stay in the pump while it is
priming. The outlet line should be the same size as the
pressure port on the pump to give the optimal flow. The
line should have as few restrictions and elbows as
possible to optimize the pump performance and reduce
pressure drop from the pump to the spray tips.

Priming the Pump
NOTE

The pump must not be run dry.

Before starting the pump, the inlet line and pump must be
filled with liquid and all discharge lines must be open. On
self-priming models, only the pump chamber needs to be
filled with liquid. The pump must not be run unless it is
completely filled with liquid because there is a danger of
damaging the mechanical seal, which depends on the liquid
for its lubrication.

Non-self-priming models should be mounted below the level
of the liquid. The suction line should slope down to the
pump and be free of dips and bends. If this cannot be done,
a foot valve should be installed in the end of the inlet line so
that the line can be completely filled with liquid before
starting the pump.

For best priming results, the top vent plug should be
removed from the pump casing. A vent line (1/4" [6.35
mm)] tubing is sufficient) should be installed running
back to the top of the tank. This line prevents air lock and
allows the pump to prime itself by bleeding off trapped air.
The small stream of liquid that returns to the tank during
operation is negligible. The discharge from this line should be
positioned in the tank above the high liquid level. Self-priming
models can be primed by removing the top vent plug and
filling the priming chamber. The priming chamber will fill to
the level of the inlet port. After use, the priming chamber
should be flushed and drained to avoid chemical corrosion
and damage from freezing. Drain by removing the lower
drain plug.

Controlling the Pump Flow

The best way to control the flow is by incorporating two
control valves in a pipe tee immediately after the strainer in
the discharge line. This permits controlling agitation flow
independently of nozzle flow.

In any centrifugal pump, it is the large volume of liquid which
puts load on the drive. Use only the flow needed to develop
the pressure required at the boom and to maintain adequate
agitation. Hydraulic motor-driven centrifugal pumps are
easily adjusted to the exact flow required, as explained in
the Operating Instructions of this manual.

Centrifugal Pump Control

Hypro now offers many different components for spraying
systems. The Hypro centrifugal pump control incorporates
the electric flow control valve, a self-cleaning line strainer,
a visual pressure gauge and a manual agitation control
valve.

Flow Control Valve

A high-flow electric proportional valve allows for maximum
flow control to the boom valves. It provides smooth, rapid
control that can be controlled from either an electronic rate
controller or switch box.

Strainers

The recommended placement of the strainer for a
centrifugal pump is in the pump outlet line. This will
eliminate any possible restriction that the strainer could
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create if it were installed in the inlet line. Ensure that the
proper strainer size and screen mesh are used to limit the
pressure drop and achieve the best filtration. Line strainers
can also be installed in the tank fill line to filter liquid as it is
loaded into the tank as well as in the boom lines to further
filter the solution prior to the spray tips. Tank baskets can
also be used to filter material added through the tank lid.

Agitation
The centrifugal pump control contains a manual agitation
control valve that can be adjusted to provide the right

amount of flow to the jet agitators in the tank to ensure
proper mixing within the tank.

Flowmeter

To eliminate the mechanical problems of a turbine
flowmeter, we recommend that an electromagnetic
flowmeter be used. These flowmeters have no moving
parts to wear out and will provide a more consistent and
accurate flow reading. They can be input into just about
any electronic rate controller or switch box.

Boom Section Valves

For rapid response and reliability, we recommend electric
plunger valves be used for boom control. The valves
should be sized accordingly to minimize the pressure drop
and maximize the flow rate. The boom tubing or hose
should be sized accordingly to ensure that a pressure drop
in the lines does not occur, causing inconsistent pressures
at the nozzles.

Nozzle Bodies

Nozzle bodies with shut-off check valves are
recommended to eliminate dripping from the spray tips
when the boom valves are shut down.

Hooking Up the Hydraulic Motor to the
Tractor Hydraulic System

Hypro Series 9300HMC hydraulic motor-driven pumps can
be mounted on either the tractor or sprayer. When hooking
up, make sure that no dirt or liquid gets into the hydraulic
motor. Keep all hydraulic connections clean. Be sure to
connect the hydraulic motor into the system correctly by

putting the pressure line to the Pressure Port Adapter and
return line to the Tank Port Adapter. The adapters on the
hydraulic motor are sized to accommodate 1/2" NPT fittings
on the pressure port and 3/4” NPT on the tank port. For
maximum performance, the hydraulic lines should also be at
least 1/2" [12.7 mm] in size for the pressure line and 3/4"
[19.05 mm] for the tank line.

The tank (OUT) port adapter with a built-in check valve
assembly will guard against reverse operation — allowing
you to reverse oil flow to operate other equipment. This
adapter must not be removed. On HM2C and HM4C
model pumps, the pressure (IN) port adapter is a two-piece
assembly consisting of an open (unrestricted) adapter with
three orifices packed loose with the pump. (See the
Operations Section.)

When using the HM2C or HM4C unit on any flow-
compensated (load sensing) closed center system, or any
small open center system with a maximum flow of 8 gpm
[30.28 Ipm] for HM2C or 10 gpm [37.85 Ipm] for HM4C, the
metering orifice should be removed from the pressure port
adapter. When using these units on flow-compensated
systems, connect to the motor priority circuit if your tractor has
one.

Standard spool valves, which are found on all tractor
hydraulic systems, may cause potentially damaging high
peak pressures in the hydraulic system when closed
because of abrupt shut-off of oil flow in both the supply and
return lines. When shutting off the pump, move the selector
to the FLOAT position to allow the centrifugal pump to come
to a stop gradually.

For further information
regarding Hypro products,
contact your local dealer or
Hypro directly at
www.hypropumps.com or by
calling 1-800-424-9776.

Operation

Open Center Systems— All Models
Adjusting Centrifugal Pump Output

HM1C, HM3C & HM5C motors have bypass screw fully
closed from the factory. HM2C & HM4C motors have
bypass screw set at 1-1/2 turns from fully closed from the
factory.

1. Open the bypass adjustment screw 2-1/2 turns from
fully closed. Turn the bypass screw in to achieve the
flow for the desired gpm and psi.

Start the tractor. Leave the directional valve in the
neutral position and allow hydraulic oil to circulate for
approximately 10 to 15 minutes or until adequately
warmed.
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3. Prime the centrifugal pump with all valves open (See
the Installation Instructions and System Configuration

Diagram).

4. Close the agitation line valve and keep the control valve
and the boom shut-off valve open. Note the spray
pressure.

5. Open the agitation line valve until you have desired

circulation in the tank. Recheck the spray pressure. If it
is too low, close down the agitation line valve until the
desired spray pressure is reached. If the spray pressure
is too high, throttle the centrifugal pump by closing down
the control valve.



Closed Center (Pressure-Compensated) —
HM2C and HM4C Models Only

On a pressure-compensated system, the amount of oil that
is allowed to flow through the hydraulic motor is regulated
by a metering orifice in the pressure port adapter. Three
different sizes of orifices are supplied with the HM2C and
HM4C model pumps to allow flexibility in the flow required
for individual sprayer needs.

The smaller the orifice, the less hydraulic oil goes through
the motor, so the pump will run slower and the flow of liquid
pumped and the spray pressure will also be less. As the
hydraulic oil flow is increased (by installing a larger orifice),
the amount of liquid being pumped and the spray pressure
is also increased.

Installing and Removing Metering Orifice
1. Shut off the hydraulic system.

2. Disconnect the line to the pressure port of the hydraulic
motor.

3. Remove the adapter from the motor using a 1-1/16"
wrench. Make sure the o-ring is on the metering orifice
before installing into port adapter.

4. The orifice is removed or installed in the port adapter by

tapping either in or out of the adapter.

A. To remove — tap the orifice out from the small end
of the adapter.

To install — tap the orifice in from the large end of
the adapter. The orifice is seated when a snap
sound is heard.

B.

Adjusting Centrifugal Pump Output

1. Open the bypass adjusting screw in the hydraulic motor
three (3) turns.

Start the tractor and allow the hydraulic oil to circulate
for approximately 10 to 15 minutes or until adequately
warmed.

Close and lock down the bypass adjusting screw in the
hydraulic motor.

Prime the centrifugal pump with all valves open (See
Installation Instructions and System Configuration
Diagram).

Close the agitation line valve and the control valve;
open the boom shut-off valve.

With the pump running, open the control valve until the
pressure gauge indicates the desired spraying
pressure.

Open the agitation line valve until sufficient agitation is
observed. Then, if spray pressure drops, readjust the
control valve to restore to the desired pressure.

If a sufficient boom pressure cannot be attained, install
the #2 size orifice and repeat Steps 5 through 7.

If a sufficient boom pressure still cannot be attained with
the #2 size orifice, install the #3 size orifice and repeat
Steps 5 through 7.

If a sufficient boom pressure still cannot be attained
with the #3 size orifice, remove the orifice and repeat
Steps 5 through 7.

2.

10.
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Closed Center (Load Sensing) — All Models

Many tractors are being introduced with load sensing
systems (also referred to as flow and pressure-
compensated systems) which simplify system setup and
eliminate many of the problems associated with using the
wrong size pump motors on a given hydraulic system.
Usually, any of Hypro’s 9300HMC models may be used on
this type of system, provided the hydraulic system produces
sufficient oil flow for the hydraulic motor being used (Refer
to the Pump Selection Guide).

This system maintains a constant flow of hydraulic oil for a
given pressure drop. The flow is adjustable with a flow
control valve installed in the hydraulic system (such as the
Tortoise/Hare control on John Deere tractors). Because this
system has adjustable flow, there is no need to bypass
hydraulic oil as in an open center system, or to restrict the
flow with orifices as in a closed center pressure-
compensated system.

Adjusting Centrifugal Pump Output

1. Make sure the orifice from the pressure port adapter of
the hydraulic motor has been removed (HM2C and
HM4C models only).

2. Close and lock down the bypass adjusting screw in the
hydraulic motor.

3. Set the tractor hydraulic flow control valve for minimum
hydraulic oil flow to the remote outlet (Tortoise position).

4. Start the tractor and allow the hydraulic oil to circulate
for approximately 10 to 15 minutes or until adequately
warmed.

5. Prime the centrifugal pump with all valves open (See
the Installation Instructions and System Configuration
Diagram).

6. Close the agitation line valve and open the control valve
and the boom shut-off valve.

7. Slowly adjust the tractor hydraulic flow control valve until
the desired boom pressure is attained.

8. Open the agitation line valve until sufficient agitation is

observed. If spray pressure drops, readjust the tractor
hydraulic flow control valve to restore it to the desired
pressure.

Flush Pump After Use

One of the most common causes for faulty pump
performance is gumming or corrosion inside the pump.
Flush the pump and entire system with a solution that will
chemically neutralize the liquid pumped. Mix this solution
according to the manufacturer’s directions. This will dissolve
most residue remaining in the pump, leaving the inside of
the pump clean for the next use.

To Prevent Corrosion

After cleaning the pump as directed above, flush it with a
permanent-type automobile antifreeze (Prestone®, Zerex®,
etc.) containing a rust inhibitor. Use a 50% solution, half
antifreeze and half water. A protective coating will remain on
the inner pump surfaces. Save the excess antifreeze for the
next application. Plug the ports to keep out air during
storage. For short periods of idleness, noncorrosive liquids
may be left in the pump, but air must be kept out. Plug the
ports or the seal port connections.



Repair Instructions

Hypro Repair Tools:

Tool Box No. 3010-0168 » 1/4" Allen Wrench No. 3020-0008
Support Bars (2) No. 3010-0064 « Port Brush No. 3010-0066

1/16" Allen Wrench No. 3020-0009 « Brush Holder No. 3010-0067
Large Retaining Ring Pliers No. 3010-0084 + Small Retaining Ring
Pliers No. 3010-0167

Shop Tools Needed

Bench Vice * Arbor Press « Air or Hand Drill « Small Knife

Metal Pipe - 1" dia. x 4" high (Bearing Seating Tool)

PVC Pipe - 3/4" dia. x 4" - 6" high (Seal Seating Tool)

12" Crescent Wrench ¢ Two Flat Screwdrivers (approx. 10" long)
1/2", 9/16", 5/8" and 7/8" sockets * Hammer or Rubber Mallet

Small Screwdriver (recommended) « Large File (optional)

1/2" and 9/16" Box End Wrench < Lubricating Spray (WD-40 or LPS)
Small amount Hydraulic Oil « Cleaning Solvent Tank (recommended)

Outlet Port

Shaft
Seal

Ball
Bearing

Mechanical
Seal

Gerotor

Stainless Steel
Wear Ring

Tank Port
Adapter

— Pressure Port
Adapter
O-ring
Seal
Motor End
Plate

Inlet Port

Gerotor
Motor Housing
Body

Shaft

O-ring

Seal

Drain/Vent ————__ o+
Plug

Mounting
Flange

Figure 5

Pump Housing Disassembly

NOTE

Instructions in italics describe procedures for the
Series 9300P Polypropylene Centrifugal Pumps, when
different than the cast iron pumps.

1. Using a 9/16" box end wrench, remove the four Hex
Head Bolts holding the Pump Casing to the Mounting
Flange. (If necessary, tap Pump Casing Outlet Port with
rubber mallet or hammer to separate.) [Using a 1/2"
wrench, remove the six bolts from the front. For the two
bottom bolts securing the base, you will need to hold the
two nuts with another 1/2" wrench. Also remove the
5/16" screw from the rear, near the outlet port.]

To remove the Impeller Nut, insert a large screwdriver or
file (at least 10" [254 mm] long) into Impeller Vanes to
prevent Impeller from turning when loosening nut. Use a
5/8" socket wrench to remove the Impeller Nut by
turning it counterclockwise (See Figure 6). [Use 7/8"
deep socket wrench to remove Plastic Seal Nut, then
9/16" deep socket to remove Metal Jam Nut and
Washer.]

Figure 7

Figure 6
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Once nut [and washer] is removed, place a screwdriver
on each side behind the Impeller and pry away from the
Mounting Flange (See Figure 7). Remove Woodruff Key
from the Shaft. Remove O-ring from the Mounting
Flange.

Pump Seal Removal

1. Lightly lubricate the Shaft for easier removal of the Seal.
Using two screwdrivers positioned opposite each other,
pry the rotary portion of the Seal from the Shaft (See
Figure 8).

Figure 8

NOTE

In the case of a severe pump seal leak, inspect the
Shaft/Bearing Assembly in the hydraulic motor for
possible contamination.

2. Using a 1/2" box end wrench, remove the four bolts
holding the Motor to the Mounting Flange. Remove
Motor. [Remove the Plastic Back Cover flange. Knock
the Seal out from back with a hammer and screwdriver.
Use a 1/2" socket wrench and 1/2" box end wrench to

remove the Mounting Flange from the Hydraulic Motor.]



3. Using a screwdriver and hammer, tap out the stationary
portion of the Mechanical Seal from the motor side of
the Mounting Flange. (If the motor is not removed, the
seal can be pried out with a small screwdriver.)

NOTE

The seal will be damaged by removal in this manner. A
new seal must be used when pump is reassembled.

Clean-Up Of Pump Housing

1. Using a circular bottle-type wire brush with air or hand
drill, clean the Outlet Port, Inlet Port and the sealing
areas of the o-ring on the Pump Casing and Mounting
Flange. Using the port brush, clean the seal cavity in the
Mounting Flange. [The last step should not be

performed on the 9300P)]

After wire brush cleaning, it is recommended that the
Pump Casing and Mounting Flange be further cleaned
in a solvent tank to remove rust and corrosion particles.

Seal Replacement/Pump Housing Reassembly
NOTE

If the hydraulic motor requires repair, proceed to
Disassembly and Repair of the Hydraulic Motor in the
next column.

1. Lubricate the seal cavity in the Mounting Flange with

WD-40°, LPS or equivalent. Do not lubricate the shaft.

Install the stationary portion of the Mechanical Seal by
sliding over the Shaft with the ceramic side out.

NOTE

Make sure both the seal cavity and seal are clean and
lubricated.

3. To seat the seal in the seal cavity, use a piece of 3/4"
PVC pipe 4" to 6" [101.6 to 152.4 mm] in length.
Lubricate sealing surface on seal after it is seated. Do

not lubricate the shaft.

To install the rotary portion of the mechanical seal, place
it over the shaft with the carbon side facing in, and
press against the stationary portion (See Figure 9).

Install rubber gasket 1700-0100 over shaft against
rotary portion of seal.

NOTE

On Models 9305C-HM3C-SP, 9505C-HM3C-BS and
9305C-HM3C, install the washer on the shaft prior to
installing the impeller nut.
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A CAUTION

The threads of the Plastic Seal Nut are fine and can be
easily cross threaded. To prevent cross threading, turn
the Plastic Seal Nut counterclockwise until area of
thread engagement is detected; then turn the Plastic
Seal Nut clockwise until it is secure. Do not over tighten
the Plastic Seal Nut.

6. Insert a Woodruff Key into the Shaft key slot; then place
the Impeller on the Shaft and align it with the Key and
press against the Mechanical Seal Assembly. Apply a
blue thread locking compound to the Impeller Nut, and
using a 5/8" socket wrench and using a screwdriver to
hold the Impeller, install the Impeller Nut. [On
polypropylene models, insert the Woodruff Key into the
Shaft key slot. Place the Impeller on the Shaft and align
it with the Key; then press against the Mechanical Seal
Assembly. Place the Metal Seal Washer on the Shaft.
Apply a drop of blue thread locking compound on the
Impeller Nut and secure the Impeller to the Shaft as
described previously.]

Install the o-ring on the mounting flange. Replace the
o-ring if worn or damaged.

Place the pump casing on the mounting flange, insert
and tighten the bolts.

Disassembly and Repair of the Hydraulic Motor

NOTE

The work area and motor should be as clean as
possible to prevent contamination of parts.

Figure 10 Figure 10a

Remove the Mounting Flange from the motor body and
place Hydraulic Motor in vise.

2. Remove Tank Port Adapter and Pressure Port Adapter
with large crescent wrench or 1-1/16" and 1-3/8” box
end wrench (See Figure 10).

3. Using a 9/16" box end wrench, loosen the nut on the
Bypass Adjusting Screw (See Figure 10a).

4. Using a small screwdriver, remove the Bypass Adjusting
Screw from the Motor. (This will remove the Screw, Nut,
Washer and Thread-Seal Gasket.)

5. Using a 1/4" Allen wrench, remove the Socket Head
Cap Screws from the Motor End Plate (See Figure 10).

6. If Motor End Plate will not lift off easily, use a small

screwdriver to carefully pry apart the boss portion of the
End Plate and Gerotor Housing until free (See Figure
11). If Gerotor Housing will not lift off easily, carefully pry



apart the boss area between the Gerotor Housing and
the Motor Body. (It may be necessary to alternate sides
when prying apart Motor sections.)

Figure 11

7. Remove both parts of the Gerotor.

8. On HM3C models, remove the Woodruff Key from the
Shaft. On HM1C, HM2C and HM4C models, remove
the Roll Pin from the Shaft.

9. Remove the o-ring from the Motor End Plate and Body
with a flat instrument such as a knife blade.

10. Inspect Motor End Plate, Body and Gerotor Housing for
wear and/or gouging. If gouging has occurred in both
the Motor End Plate and Body, the motor is not
repairable. If gouging has occurred in the Motor End
Plate, Body or Gerotor Housing, the part that is worn
must be replaced. If Gerotor Housing is damaged,
Gerotor parts must also be replaced.

To Remove the Shaft Assembly from the Motor Body

1. Remove the Slinger Ring from the Motor Shaft.

A WARNING|
Special attention should be exercised when working
with retaining rings. Always wear safety goggles when

working with spring or tension loaded fasteners or
devices.

2. Using the large retaining ring pliers, remove the Retaining
Ring next to the Ball Bearing in the Motor Body.

NOTE

If bearing is binding against the retaining ring so that it
cannot easily be removed, place the motor body
(threaded portion of the shaft up) on arbor press. Using
a piece of un-threaded metal pipe (1" dia. x 4™ high [254.
mm x 101.6 mm high]), slide over the shaft and gently
press down with the arbor press just enough to relieve
the pressure on the retaining ring.

Figure 12

3. Place body in position on arbor press. Threaded portion
of the Shaft should be inside the fixture. Press out shaft
assembly with arbor press (See Figure 12).

Hydraulic Motor Shaft Disassembly and Repair

1. Remove Large Retaining Ring from Shaft with a
screwdriver. Remove Thrust Bearing Assembly from
Shaft (includes the Thrust Bearing and two Thrust
Bearing Races) and the Seal Spacer.

2. Remove the Small Retaining Ring next to the Shaft Ball
Bearing.

3. To remove the Bearing from the shaft, place the shaft
(threaded end up) in the arbor press fixture. Place the two
support bars provided in the repair kit opposite each other
and between the seal on the shaft and the arbor press
fixture. Using an arbor press, press the shaft through the
Bearing, Seal Spacer and Seal (See Figure 13).

4. Inspect the sealing area of the shaft for wear. Inspect
other Shaft Assembly Components for wear and replace
if necessary.

Figure 13

5. While motor is completely disassembled, clean all parts
in a solvent bath.

Build Shaft Sub-Assembly

1. To assemble the seal cartridge, remove the old seal
from the cartridge by pressing it out. The cartridge is
reused by assembling the new seal into cartridge,
ensuring the new seal is pressed in with the lip
seal on the opposite side as shown in Fig.1.

Press

Seal Spacer

Seal A

Cartridge
Fig. 1

Important: To prevent damage to the seal lip extending out,
use seal spacer as shown to guard lip during assembly.

2. Install the large retaining ring onto large diameter end of
shaft.

3. From the small, threaded end of the shaft, install the
following parts in this order: thrust bearing race, thrust
bearing, 2nd thrust bearing race.

Note: The thrust bearing and races should not be reused if
they are showing any signs of wear.

4. Install new type seal spacer (looks like a thick washer,
approx .130 inch thick).

5. Before installing the new seal, its lip must be expanded to
fit on the shaft. With the seal lip facing out, slide the seal
over the threaded end of the shaft and gently push the seal
onto the raised area of the shaft. Do not push the seal past
the large retaining ring groove on the shaft.
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6. Once the seal has been expanded, remove the seal from
the shaft.

7. Install seal cartridge assembly: With seal lip facing the
large end of the shaft, slide the seal cartridge assembly
over the threaded end of the shaft and gently push into the
raised area of the shaft. Align the seal lip to enter
the center diameter of the seal spacer and push until seal
body touches seal spacer.

Important: If the seal lip is longer than the seal spacer’s width,
please stop the assembly and review parts being used.

8. Assemble two o-rings on the outside body of the new seal
cartridge assembly as shown in Fig 2. Install o-rings one at
a time and do not roll over each other.

/(2) O-rings
_ Nrmimis
Fig. 2 “[RL:_U_L

\ Shaft

9. Finished shaft sub-assembly should look like this:

10.Do not press, but place the shaft sub-assembly into the
motor body with threaded end of shaft up. Lubricate the
two o-rings with hydraulic or mineral oil before assembling.

Figure 14

Install Shaft Sub-Assembly Into Motor Body

Important: Make sure the surface edge of the arbor press
fixture is smooth and clean. An unthreaded piece of
pipe (17 x 4” high) is needed to support the outer race
of the seal cartridge sub-assembly and outer race of
the ball bearing during assembly. Place this pipe over
the shaft threaded end for assembly of the following
steps.

1. Place the body on a support fixture in the arbor press.
Using an unthreaded piece of pipe (1”7 dia. x 4” high),
press the shaft subassembly down into the body until
it bottoms out. This is a light press fit and should be
done slow and easy.
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Install the new ball bearing onto the threaded end of
the shaft. Press down using the 1” x 4” pipe until the
retaining ring can be installed in its groove in the
bearing core of the motor body. Install the retaining
ring.

Figure 15

Turn the motor body assembly over (threaded shaft
end down) on the arbor press. Press the shaft down
into its “final position” until the small retaining ring can
be installed in the shaft next to the ball bearing.

Install small retaining ring on shaft.

Check shaft rotation at this point. It should rotate
smoothly with only slight resistance from the seal lip
pressure on the shaft. If you feel any gritty or sticking
movement, return assembly to the arbor press and
lightly press on the threaded end of the shaft to relieve
press fit compression on the thrust bearing. Note:
Don'’t over do this press. The objective is to move the
small outer retaining ring installed in the
previous step back to ” touching only” the ball bearing
inner race.

Important: If gritty or sticky movement persists, it’s likely

due to re-used parts or the body needle bearing is in
need of replacement.

Reassembly of Remaining Hydraulic Motor Parts

Place Motor Body in a vise with large end of shaft facing
up.

Install the o-ring in the body.

Install the Roll Pin on the shaft. Place the Inner Gear of

the Gerotor onto the shaft making sure Gerotor slot
lines up with the key in the shaft.

The Roll Pin can slide up behind the inner gear of the
gerotor when the gear is installed. Make sure the key is
visible in the slot after the gear is in place.

4.

Install the outer portion of the Gerotor, making sure the
Gerotor is centered within the o-ring groove on the
body.

Install the Gerotor Housing, making sure the pins in the
Gerotor Housing line up with their respective holes in
the body.



6.

Lightly lubricate the area between the Inner and Outer
Gerotor, the Outer Gerotor, and Gerotor Housing with
hydraulic oil or mineral oil.

Special attention should be exercised when working
with retaining rings. Always wear safety goggles when

B. For open center hydraulic systems, turn the Bypass
Adjusting Screw in until it bottoms out in the End
Plate; then turn back out 1% full turns. Holding the
Bypass Adjusting Screw with a screwdriver, tighten
Nut. (Motor will then have to be readjusted to tractor
system.)

working with spring or tension-loaded fasteners or 11. Replace o-ring on both port adapters.
devices. 12. Install Pressure Port Adapter and Tank Port Adapter
7. Install o-ring on the motor end plate. back onto the motor. (For ease of installation, tighten
. . the Pressure Port Adapter first, then the Tank Port
8. Place end plate on gerotor housing, making sure holes
. . AR ) Adapter.)
in end plate line up with pins in the gerotor housing.
9. Install four Socket Head Cap Screws in Motor End 13 hR:r?aot\éec:ey:kr?:r“gir':g?r:or from the vise. Turn shaft by
Plate, and using a 1/4" Allen wrench, tighten Cap g
Screws alternately and evenly in a crisscross pattern to 14. Install Slinger Ring over Motor Shaft.
approximately 15 foot pounds [ 20 Nm] of torque. 15. Install Motor into Pump Mounting Flange. Insert four
10. Install the Thread Seal Gasket on the Bypass Adjusting Hex Head Bolts; then alternately and evenly tighten
Screw. Put the Gasket on from the slotted end and turn them. [For polypropylene models, secure the Hydraulic
until four threads on the screw are showing. Install the Motor to the Mounting Flange with four Hex Head Cap
Washer and the Nut. Install Bypass Adjusting Screw in Screws and Nuts. The nuts should be visible when the
the motor end plate. assembly is complete.]
A. For closed center hydraulic systems, turn the
Bypass Adjusting Screw in until it bottoms out in the
End Plate. Tighten nut down with 9/16" box end
wrench.
Troubleshooting

If the proper Hydraulic Pump Unit has been selected
according to Hypro recommendations, and the unit has been
correctly plumbed into the hydraulic system, operation should

or hydraulic system heat is excessive etc., check the
following troubleshooting guide for possible problems and
solutions.

be quite satisfactory. If spraying performance is unsatisfactory

Troubleshooting Guide

Symptom

Probable Cause(s)

Corrective Action(s)

Low discharge

Pump not primed.

Air leaks in inlet line.

Blocked or clogged line strainer.
Impeller plugged.

Undersize inlet line or
collapsed hose.

Improperly sized hydraulic motor.

Bypass Adjustment Screw not
set properly.

Eye of impeller rubbing on volute.

Remove top most vent plug from face of pump and run

pump to expel trapped air (see Installation Instructions).

Check and reseal inlet fittings.

Inspect strainer and clear any debris from screen.

Inspect and clear obstruction.

Suction line should be the same diameter as inlet port of pump or larger.

Refer to Pump Selection Guide to determine proper size
hydraulic motor for your hydraulic system.

Adjust bypass screw on side of hydraulic motor

in until the desired output is attained.

Remove volute (front cover) and inspect the impeller.

If wear detected, sand the impeller eye O.D. with emery cloth.

Hydraulic system
overheating

Improper hydraulic motor size.

Bypass Adjustment Screw

set to bypass too much oil.
Improper metering orifice
installed in pressure port.
Insufficient hydraulic hose size.

Refer to Pump Selection Guide to determine proper size for

your hydraulic system.

Close adjustment screw on side of hydraulic motor

to lessen the amount of oil being bypassed.

Install proper size orifice. Refer to Installation section for proper sizing.

Check hydraulic hose size. Hose should be at least 1/2" [12.7 mm]
on the pressure port and 3/4” [19.05mm] on the tank port.
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All 9303C and 9303S Series Pumps

Repair Parts Kit No. 3430-0332
Contains: One o-ring (Ref. 5),
one rubber gasket (Ref. 6),

and one mechanical seal (Ref. 7).

Silicon Seal Kit No. 3430-0589
Contains one each:

1720-0083 o-ring (Ref. 5)

and one mechanical seal (silicon
carbide) (Ref.7).

Adapter Kit No. 3430-0187

(HM2 and HM4 Models Only):
Contains one each:

No. 3360-0021 Pressure Port Adapter
No. 3373-0020 (Size #1)
No. 3373-0021 (Size #2)
No. 3373-0022 (Size #3).

No. 1720-0108 Adapter O-ring and
No. 1720-0105 Orifice O-ring (Qty 3).

NOTE: When ordering parts, give
QUANTITY, PART NUMBER,
DESCRIPTION, and COMPLETE
MODEL NUMBER. Reference
numbers are used ONLY to identify
parts in the drawing and are NOT
to be used as order numbers.

Parts Kit No. 3430-0748
Contains: One each ball bearing
(Ref. 13), motor shaft seal (Ref. 16),
thread seal gasket (Ref. 35), two
cartridge o-rings (Ref. 15) and washer
(Ref. 36); two each motor housing
o-rings (Ref. 22), and port adapter
o-rings (Ref. 30 & 32).

Hydraulic Motor Part Nos.
2500-0081C (HM1C Models)
2500-0082C (HM2C Models)
2500-0083C (HM3C Models)
2500-0084C (HM4C Models)
2500-0085C (HM5C Models)

Ref.| Qty. Ref.| Qty.

No. |Req'd.| Part No. Description No. |Req'd.| Part No. Description

1 4 | 2406-0007 Drain/Vent Plug (9303C) 24 1 |1600-0042 Dowel Pin (HM2C / HM4C)

1 4 | 2406-0016 Drain/Vent Plug (9303S) 24 1 |1600-0037 Dowel Pin (HM1C/HM5C)

2 1 | 0150-9000C | Pump Casing (Model 9303C) 24 1 |1600-0068 Dowel Pin (HM3C)

2 1 | 0150-9000S | Pump Casing (Model 9303S) 25 1 |3900-0022 Gerotor (HM1C)

2A 1 | 0153-9000C | Pump Casing (Universal Flange Model C-U) 25 1 |3900-0023 Gerotor (HM2C)

3 1 | 2253-0002 Impeller Nut (9303C) 25 1 |3900-0024 Gerotor (HM3C)

3 1 | 2253-0006 Impeller Nut (9303S) 25 1 |3900-0025 Gerotor (HM4C)

4 1 | 0401-9100P | Impeller (Nylon Std. 9303C) 25 1 |3900-0048 Gerotor (HM5C)

4 1 | 0402-9100P | Impeller (Polypropylene Optional) (Std 9303S) 26 1 |0701-2500C1| Gerotor Housing (HM2C Models) 1/4” wide
5 1 1720-0083 O-ring 26 1 |0700-2500C1| Gerotor Housing (HM1C Models) 1/2” wide
6 1 1700-0100 Gasket 26 1 0703-2500C1| Gerotor Housing (HM4C Models) 5/16” wide
7 1 | 2120-0009 Mechanical Seal (Viton/Ceramic) (Std 9303C) 26 1 ]0702-2500C1| Gerotor Housing (HM3C Models) 1” wide
7 1 | 3430-0589 Mechanical Seal (Silicon Carbide) (Std 9303S) 26 1 |0704-2500C1| Gerotor Housing (HM5C Models) 5/8” wide
8 1 | 0750-9300C | Mounting Flange (9303C) 27 1 |0254-2500C2| Motor End Plate (includes needle bearing)
8 1 0756-9300S | Mounting Flange (9303S) 28 4 |2270-0039 Washer

9 4 | 2210-0020 Hex Head Cap Screw (9303C) 29 4 |2220-0045 Cap Screw (HM2C / HM4C Models)

9 4 | 2210-0125 Hex Head Cap Screw (9303S) 29 4 |2220-0021 Cap Screw (HM1C Models)

10 1 | 1410-0056 Slinger Ring 29 4 |2220-0044 Cap Screw (HM3C Models)

11 1 1810-0014 Snap Ring 29 4 |2220-0032 Cap Screw (HM5C Models)

12 1 1820-0013 Retaining Ring 30 1 1720-0108 O-ring

13 1 | 2000-0010 Ball Bearing 31 1 |3360-0021A | Pressure Port Adapter (includes o-ring)

14 1 1410-0131 Cartridge, Front 32 1 1720-0262 O-ring

15 2 | 1720-0268 O-ring 33 1 3320-0051A | Tank Port Adapter (includes o-ring)

16 1 | 2104-0010 Lip Seal 34 1 |3220-0029 Bypass Adjusting Screw

17 1 1410-0130 Seal Spacer 35 1 1700-0047 Gasket

18 1 | 2029-0014 Thrust Bearing Assembly 36 1 |2270-0027 Washer

19 1 | 0531-2500 Shaft (HM2C/HM4C) 37 1 |2250-0038 Lock Nut

19 1 | 0533-2500 Shaft (HM1C/HM5C) 38 1 [1610-0032 Roll Pin (HM2C / HM4C)

19 1 | 0536-2500 Shaft (HM3C) 38 1 [1610-0031 Roll Pin (HM1C / HM5C)

20 1 | 0150-2500C | Motor Body (includes needle bearing) 38 1 [1610-0055 Roll Pin (HM3C)

21 4 | 2210-0005 Hex Head Cap Screw 39 1 1810-0026 Snap Ring

22 2 | 1720-0110 O-ring 40 1 [1610-0012 Woodruff Key (9303C)

23 1 | 1600-0045 Dowel Pin (HM2C / HM4C) 40 1 |04432 Woodruff Key (9303S)

23 1 | 1600-0044 Dowel Pin (HM1C/HM5C)

23 1 | 1600-0052 Dowel Pin (HM3C)
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All 9306C Series

Silicon Carbide Seal Kit No. 3430-0589
Contains one each:

mechanical seal (Ref. 7) and o-ring (Ref. 5).

Repair Parts Kit No. 3430-0332
Contains: One mechanical seal (Ref.
7), one o-ring (Ref. 5) and one rubber
gasket (Ref. 6).

NOTE: When ordering parts,
give QUANTITY, PART NUM-
BER, DESCRIPTION, and
COMPLETE MODEL NUMBER.
Reference numbers are used
ONLY to identify parts in the
drawing and are NOT to be
used as order numbers.

Parts Kit No. 3430-0748
Contains: One each ball bearing
(Ref. 13), motor shaft seal (Ref.
16), thread seal gasket (Ref. 35),
two cartridge o-rings (Ref. 15)
and washer (Ref. 36); two each
motor housing o-rings (Ref. 22), and
port adapter o-rings (Ref. 30 & 32).

Hydraulic Motor Part Nos.

2500-0081C (HM1C Models)
2500-0083C (HM3C Models)
2500-0085C (HM5C Models)

Ref.| Qty.

No. |Req'd.| Part No. Description

1 4 | 2406-0007 Drain/Vent Plug (9306C)

1 4 | 2406-0016 | Drain/Vent Plug (9306S)

2 1 0154-9200C1 | Pump Casing (9306C)

2 1 0154-9200S1 | Pump Casing (9306S)

2A 1 0157-9200C | Pump Casing (Universal Flange 220x200)

2B 1 0158-9200C | Pump Casing (Universal Flange 300x220 Cast)
2B 1 0158-9200S | Pump Casing (Universal Flange 300x220 S.S.)
3 1 | 2253-0002 Impeller Nut (9306C)

3 1 | 2253-0006 | Impeller Nut (9306S)

4 1 | 0401-9200P2 | Impeller (Nylon Std. 9306C)

4 1 0405-9100P2 | Impeller (Polypropylene Optional) (Std. 9306S)
4 1 0407-9306P | Impeller (GTX Optional)

5 1 1720-0083 | O-ring

6 1 1700-0100 | Gasket

7 1 | 2120-0009 Mechanical Seal (Viton/Ceramic) (Std. 9306C)
7 1 3430-0589 Mechanical Seal (Silicon Carbide) (Std. 9306S)
8 1 0750-9300C2 | Mounting Flange (9306C)

8 1 0756-9300S | Mounting Flange (9306S)

9 4 | 2210-0020 Hex Head Cap Screw (9306C)

9 4 | 2210-0125 Hex Head Cap Screw (9306S)

10 1 1410-0056 Slinger Ring

1 1 1810-0014 | Snap Ring

12 1 1820-0013 Retaining Ring

13 1 |2000-0010 | Ball Bearing

14 1 1410-0131 Cartridge, Front

15 2 | 1720-0268 | O-ring

16 1 |2104-0010 | Lip Seal

17 1 1410-0130 Seal Spacer

18 1 2029-0014 Thrust Bearing Assembly

19 1 | 0531-2500 | Shaft (HM2C/HMA4C)

19 1 | 0533-2500 | Shaft (HM1C/HM5C)

19 1 | 0536-2500 | Shaft (HM3C)

20 1 0150-2500C | Motor Body (includes needle bearing)

21 4 | 2210-0005 Hex Head Cap Screw

22 2 1720-0110 O-ring

Ref.| Qty.

No. |Req'd.| Part No. Description

23 1 1600-0045 Dowel Pin (HM2C / HM4C)

23 1 1600-0044 Dowel Pin (HM1C/HM5C)

23 1 1600-0052 Dowel Pin (HM3C)

24 1 1600-0042 Dowel Pin (HM2C / HM4C)

24 1 1600-0037 Dowel Pin (HM1C/HM5C)

24 1 1600-0068 Dowel Pin (HM3C)

25 1 | 3900-0022 Gerotor (HM1C)

25 1 | 3900-0023 Gerotor (HM2C)

25 1 3900-0024 Gerotor (HM3C)

25 1 3900-0025 Gerotor (HM4C)

25 1 | 3900-0048 Gerotor (HM5C)

26 1 0701-2500C1| Gerotor Housing (HM2C Models) 1/4” wide
26 1 | 0700-2500C1| Gerotor Housing (HM1C Models) 1/2” wide
26 1 | 0703-2500C1| Gerotor Housing (HM4C Models) 5/16” wide
26 1 0702-2500C1| Gerotor Housing (HM3C Models) 1” wide
26 1 | 0704-2500C1 | Gerotor Housing (HM5C Models) 5/8” wide
27 1 0254-2500C2| Motor End Plate (includes needle bearing)
28 4 | 2270-0039 | Washer

29 4 | 2220-0045 Cap Screw (HM2C / HM4C Models)

29 4 | 2220-0021 Cap Screw (HM1C Models)

29 4 | 2220-0044 Cap Screw (HM3C Models)

29 4 | 2220-0032 Cap Screw (HM5C Models)

30 1 1720-0108 | O-ring

31 1 | 3360-0021A | Pressure Port Adapter (includes o-ring)

32 1 1720-0262 | O-ring

33 1 | 3320-0051A | Tank Port Adapter (includes o-ring)

34 1 | 3220-0029 Bypass Adjusting Screw

35 1 1700-0047 Gasket

36 1 2270-0027 Washer

37 1 | 2250-0038 Lock Nut

38 1 1610-0032 Roll Pin (HM2C / HM4C)

38 1 1610-0031 Roll Pin (HM1C / HM5C)

38 1 1610-0055 Roll Pin (HM3C)

39 1 1810-0026 Snap Ring

40 1 1610-0012 | Woodruff Key (9306C)

40 1 04432 Woodruff Key (9306S)
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