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Valve Tag

1
Well 

Filtration 
Rate

2 Well 
Shutoff

3 Feed 
Shutoff

4 Treatment 
Flow Rate

5

UV 1 
Isolation

6

7

UV 2 
Isolation

8

9
Chlorine 
Pump 
Isolation

10

11

Chlorine 
Pump 
Bypass 
Flow Rate

12 Storage Tank 
Shutoff

Valve Tag

13 Pump 
Check Valve

14
Cycle 
Stop 
Valve

15 Output 
Shutoff

16
Pressure 
Gauge 
Select

17
Media Filter 
Vacuum 
Breaker

18

Sample 
Valve: 
Post

Treatment

19
Sample 
Valve: 
Output

Key
Normally
Open
Valve

Normally
Closed
Valve

Water
Treatment

Backwash

Drain

Valve Tag

BF1A

Backflow 
Preventer

BF1B

20
Backwash 
Flow 
Rate

21 Backwash 
Shutoff

22 Backwash 
Output

23
Filter 
Rinse 
Output

24
Storage 
Tank 
Isolation

25
Storage 
Tank 
Drain

26
Pressure 
Tank 
Shutoff

27 Filter 
Drain

TW60 Valve Listing
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Operations
Clicking Sound is Normal
Fluid fl owing through the injector will automatically cause 
the injector to “click” and inject a set amount of solution 
into the fl uid line. The higher the fl ow rate the more 
frequent the "clicking". The injector is designed to inject 
solution proportionally (at the same set ratio) regardless 
of fl uid fl ow.

Service Fluid Flow
Fluid fl ow and pressure must be within the established 
specifi cations (see Specifi cation on page 6) for your 
model.

Change Feed (Injection) Rate
The feed rate on the injector is adjustable EVEN WHILE 
OPERATING AND UNDER PRESSURE. To change feed 
rate see (Fig. 1 and Fig. 2).  Do not remove #79 when 
injector is under pressure.

1. Remove Upper Interlock Pin (#65) (Fig. 1).
2. Rotate Ratio Adjuster Sleeve (#61) up or down to the 
desired setting (Fig. 2). Use the top of the Ratio Adjuster 
Sleeve to line up with the desired feed rate on the 
setting (Fig. 2a).
3. Re-insert Upper Interlock Pin (#65). Clip must be 
parallel with settings to be able to re-insert.

NOTE: Do not screw Ratio Adjuster Sleeve below lowest 
setting line.  Measure outlet fl uid to assure desired feed 
rate is being delivered.

Bypass Operation
Injecting solution into the fl uid line can be TEMPORARILY 
stopped with the On/Off feature (Fig. 3). Moving the 
On/Off Lever to the OFF position allows service fl uid to 
pass through the injector without injecting chemical. No 
"clicking" will be heard.

With the On/Off lever set to the ON position the injector 
will operate as normal and “clicking” will be heard when 
fl uid is fl owing. It is recommended to use the three-valve 
bypass (see Fig. 5), for continued bypassing or servicing 
of the injector. 

Fig. 1

Fig. 3

Fig. 2

Fig. 4

Run Position
(clicking)

Off Position
(not clicking)

A

Typical wall 
mounting

Fig. 2a

A

#61

#65

#79
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CLEAN SOLUTION CONTAINER
Keep covered to prevent dirt, fl ies, feathers and other 
fl ying debris from entering the container. Rinse container 
thoroughly and often. Do not mix chemicals together that 
might react and cause a precipitate. Use FILTERED fl uid 
when fi lling container.

CLEAN SUCTION TUBE FILTER SCREEN
Inspect each time new solution is added. Clean fi lter 
screen (#27) and suction tube (#25) as necessary by 
rinsing in fresh water. Replace if necessary. Keep fi lter 
screen off bottom of solution container to prevent dirt 
and precipitate from clogging fi lter.

CLEAN INLET FILTER
Clean or replace inlet fi lter as required to increase the life 
of the unit as well as reduce pressure loss. 

BYPASS INJECTOR
When not in use place the injector in bypass mode by 
using the three valve bypass (preferred) or turn the 
on/off lever on the top of the injector to the off position. 

STORAGE
For extended storage, rinse injector (see "Rinse Injector 
After Each Use") and place underwater in a container. 
Apply monthly,  <0.1 oz. (29 ml) of chlorine bleach to 
avoid algae growth. KEEP FROM FREEZING.

Maintenance
 

 

 

Perform  maintenance these 
procedures to extend the life of your unit.

Every 3 - 6 
Months

Every 6 - 12 
months

Replace as 
necessary

1. Clean seal areas 
(# 17, 14 & 13).
2. Check #17 O-ring, 
#7 Cylinder, clean 
and/or replace as 
necessary. 

1. Replace #17 O-ring 
and #44 (0.3% - #51)
Dosage Piston.
2. Clean and/or replace 
#13 Check Poppet, #11 
Suction Tube Fitting.

1. #7 Cylinder
2. #14 O-ring
3. #51 Shaft 
Assembly Dosage 
Piston

Refer to pages 14 & 15 
SuperDos 45 (0.3%) Model (Including PAA)

 

Reference numbers refer to Page 13 - 17
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Routine Maintenance Instructions

Step 1.
Unscrew LOWER END
CYLINDER ASSEMBLY 
from body.

Step 2.
Remove LOWER END
CYLINDER ASSEMBLY .

Step 4.
Pry the #15 SEAL RETAINER from 
the injector. Pry #17 O-ring from the  
unit. NOTE: O-ring may still be 
seated at the base of the unit.

Step 3.
Rotate #51 SHAFT 90º and pull 
from body.

Step 5. For 2.5% & 5%
Replace #44 DOSAGE PISTON 
fl ared-end up and #14 O-ring. 
0.3% only: Replace # 51 SHAFT 
ASSEMBLY. See Step 5a.

Step 6.
Reinsert #15 SEAL RETAINER 
and #17 O-ring onto # 51 
SHAFT ASSEMBLY. 

Step 7.
Reinsert #51 SHAFT ASSEMBLY into 
body and rotate 90º to lock. Confi rm 
the shaft is locked in by gently 
tugging on the shaft. Shaft should 
remain inserted.

Step 8.
Screw LOWER END CYLINDER 
ASSEMBLY onto body. Ensure 
#16 gasket is seated on the top 
of cylinder assembly.

Step 5a. For 0.3%.
Replace LOWER SHAFT assembly 
into upper shaft. 

↓

↓
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New Install - Always Pressure Up Slowly (Follow start up on page 9)
Problem Cause Solution

No Clicking 
Sound

Fluid not fl owing through unit

Are the red plugs at the inlet, outlet and suction tube fi tting openings removed?
 
Is the unit installed backward? The arrow on the unit must point in the 
direction of the fl uid fl ow. 

Has the new injector been stored for an extended period. If so, submerge the 
injector in room temperature fl uid for 24 hours so that the working parts can 
reabsorb fl uid and swell back to the proper size. 

If still not clicking, do not open the upper body. Call Dosmatic Customer 
Service.

Fluid fl owing through unit

Fluid rate is below or exceeds rated service fl ow of injector. (see Specifi cations 
for maximum fl ow rate page 6).

If below increase fl ow rate, if above, reduce fl ow rate.

Operating pressure exceeds maximum limit. Install a pressure reducer valve. 
(see Specifi cations for maximum fl ow rate page 6).

On/Off Lever in off position. Place the On/Off lever switch to the ON position.
By-Pass Valve not closed. Check and set valve to the ON position.

Problem Cause Solution

Clicking 
Sound

No Suction Of 
Solution

Cracked or loose Suction Hose Check for proper fi t and /or replace.

Dosage piston #44 (0.3% model 
#51) worn or installed incorrectly

Replace. Ensure during maintenance replacement that #44 dosage 
piston was installed correctly fl ared-end up.

O-ring retainer #15 installed 
incorrectly

Install correctly.

O-ring seat #14 or dosage piston 
#44 (0.3% model #51) damaged

Replace.

#17 O-ring  worn and/or loose Replace. 

Suction tube #25 or suction tube 
fi tting #11 cracked, leaking or 
clogged suction tube fi lter

Replace and/or clean as necessary.

Check valve #13 leaking Clean & replace as necessary.

Problem Cause Solution

Fluid 
Re-fi lling

Solution Tank

Check valve #13 leaking Check seat area on suction tube fi tting #11. Check valve and seal must 
fi t loose in the suction tube fi tting. Clean seal and inside fi tting for debris.

Washer seal on #13 is swollen or 
chemical attack

Replace with new check valve assembly.

Problem Cause Solution

No Clicking 
Sound

Main Piston Assembly #9 worn Replace # 9 Main Piston Assembly. Clean fl uid fi lter.

Cover #1 or main body #40 worn 
or scored

Lightly sand inside diameter of bores to remove grooves. Install or clean 
fl uid fi lter. 

On/Off Lever in off position Place the On/Off lever switch to the ON position.

By-Pass Valve not open Set Valve to the closed position.

Dirty or plugged inlet fi lter Ensure mesh size is correct for proper fi ltration. Clean fi lter.

#17 Worn or not seated properly Re-seat #17 or replace.

Troubleshooting

Injector in Operation or After Scheduled Maintenance

Problem Cause Solution

Clicking 
Sound. 
Under 

Injecting

#44 (0.3% model #51) Dosage 
Piston worn

Replace.

#7 Inner Cylinder worn Replace.

Unit operates at high-fl ow and not 
at low fl ow

Replace #17 O-ring.

Main Piston Assembly #9 worn Replace # 9 Main Piston Assembly. Clean fl uid fi lter.

Cover #1 or main body #40 worn 
or scored

Lightly sand inside diameter of bores to remove O-ring grooves. Install or 
clean fl uid fi lter.
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®

Dosmatic
®

Operating Manual•Mode D'Emploi
Bediehnungs Handbuch •Manual de Operación 
Manual de operação

Fluid Flow Range:
Débit d'eau:
Durchfl ussmenge:
Caudal de trabajo:
Vazão Operativa:
0.50 gpm to 45 gpm
1,89 l/mn to 170 l/mn

Injection Range
Dosage:
Dosierung:
Dosifi cación: 
Injeção: 
0.025% to 5% 
1:4000 to 1:20

Operating Pressure:
Pression:
Druck:
Presión operativa:
Pressão operativa:
5 to 100* psi
0,34 to 6,9* bar
*Specifi cations vary by model. 
*Les données techniques 

varient  selon les modèles.
* Technische Daten sind je nach 

Modell unterschiedlich.
* Características técnicas varían 

según modelo.
* Características técnicas 

variam conforme o modelo.

Model 0.3%
Model 0.3% PAA
Model 2.5%
Model 5%
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Quick Start Up
Démarrage Rapide
Schnell Antrieb

A

A

2
51

Puesta en marcha rápida
Inicialização rápida

Part # 013827 Rev. F
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English.....................................................3-18

Français.................................................19-28

Deutsch.................................................29-38

Español.................................................39-48

Português.............................................49-58

Dosmatic
®

North America &
Global Headquarters:
Hydro Systems Company

3798 Round Bottom Road
Cincinnati, OH 45244
Phone: 513-271-8800

Fax: 513-271-0160
Toll Free: 800-543-7184

Europe, Middle East,
Africa, & India

Hydro Systems Europe
Unit 3, The Sterling Centre,

Eastern Road
Bracknell, Berkshire

RG12 2PW
Europe

Phone: +44 1344 488880
Fax: +44 1344 488879

Asia Pacifi c:
Hydro Systems Asia Pacifi c

Unit A
1 Kelham Place

Glendenning, NSW 2761
Australia

Phone: 612-9625-8122
Fax: 612-9625-8177

South America:
Hydro Systems South America

Rua Mogiana, 172,
Chacarras Reunidas,

Sao Jose Dos Campos,
Brasil

Phone: +55-12-3201-7707
Fax: +55-12-3201-7739

Hydro Systems Company Offi ces:
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Installed directly in the fl uid supply line, the injector operates without electricity, using fl uid (water) 
pressure as the power source. The fl uid drives the injector, which pulls the required percentage of 
concentrate directly from the chemical solution container. Inside the Dosmatic patented mixing 
chamber, the concentrate is mixed with the fl uid, and the fl uid pressure forces the mixed solution 
downstream. The amount of concentrate will be directly proportional to the volume of fl uid entering 
the injector, regardless of variations in fl ow or pressure. 

Fluid fl ow drives 
motor piston.

Chemical does not 
come in contact 
with the motor. 

Chemical is mixed 
in the patented 
mixing chamber.

Blended solution

Intake from chemical 
container

Operating Principle
Accurate and Reliable

→

→

→

→

→
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This document does not form a contractual engagement on the part of Dosmatic and is for 
information only. Dosmatic reserves the right to alter product specifi cations or appearance without prior notice. 

For Your Records
The serial number of your Dosmatic injector is located 
on the injector body. Please record this number in the 
space below and reference it when calling your distributor 
or Dosmatic for information, parts and service.

Serial #..............................................................................

Date Purchased ................................................................

Important:
for product registration

visit our website
www.dosmatic.com

to fi ll out product
registration form!

Please read this manual carefully before putting the Dosmatic injector into operation. 
This booklet has the information you will need for the use and care of your new Dosmatic injector. 
If you have any further questions about your injector, the warranty, routine maintenance or proper 
usage, please contact your nearest distributor or Dosmatic customer service. 

These models are designed to inject liquid concentrate or soluble powder that are recommended 
and approved for injection into fl uid systems.  

lt is the responsibility of the operator to determine the correct dosage settings of the unit using the 
chemical manufacturers’ recommendation for dispensing their product, and to assure that proper 
dosage is being maintained.

Maintenance and Warranty
Dosmatic offers a three year limited warranty from the original date of purchase for manufacturing 
or materials defects only.  With proper use and care, your injector should provide you long-term 
performance.  Please review the complete warranty information on page 18.

English
Contents

Operating Principle  .............................................................................................................. 4
Package Contents  ................................................................................................................ 6
Specifi cations  ...................................................................................................................... 6
Safety Precautions  ............................................................................................................... 7
Warranty Compliance  ........................................................................................................... 7
General Tips  ........................................................................................................................ 7
Operations  ........................................................................................................................... 8
Installation and Start-up  ...................................................................................................... 9
Suggested Installation Diagram  ........................................................................................... 9
Maintenance  ..................................................................................................................... 10
Remote Injecting  ................................................................................................................ 10
Routine Maintenance Instructions  ...................................................................................... 11
Troubleshooting  ................................................................................................................. 12
Injector Repair Parts   ......................................................................................................... 13
Lower end & wear parts kits  0.3% PAA (Rotating):   ............................................................. 14
Lower end & wear parts kits  0.3% (Rotating):   .................................................................... 15
Lower end & wear parts kits  2.5%:   .................................................................................... 16
Lower end & wear parts kits  5%:   ....................................................................................... 17
Warranty  ............................................................................................................................ 18
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Specifi cations

Package Contents

51 011803
         0.3%

212005V (brown) 
       on the 2.5% & 5%

56 194006

57 194016

58 194017

27

212005VH (black) 17

44
         2.5%

010044
194309

           5%

       2.5% 011849M
       0.3% 011015

44

  5% 011849M25

 0.3% 011026

14

95 195950

Injector (not shown) Mounting Bracket
Dosage Piston Mounting Nuts and Bolts
O-ring Filter
Manual (not shown) Suction Tube
Lower End Wrench (0.3% only)

The injector is packaged 
with the following items: 

SuperDos 45 gpm (100 max. psi)

Model 0.3%   0.025% - 0.3%  (1:4000 -1:333)
Model 2.5%   0.2% - 2.5%  (1:500 -1:40)
Model 5%*    0.4% - 5%  (1:250 -1:20)
Flow Rate:    0.50 - 45 gpm**  (1,89 - 170 l/mn)
Operating Pressure: 5 - 100 psi  (0,34 - 6,9 bar)
Pipe Coupling: 1 1/4” NPT/BSP
* 5% model with remote injection kit has maximum 
operating pressure of  80 psi (5,5 bar).
** 5% model with remote injection kit has maximum 
fl ow rate of 20 gpm (75 l/mn).

Housing Proprietary Engineered 
Composite Material

Dosing Accuracy +/- 10% of ratio

Repeatability +/- 3% of ratio

Pressure Loss Available upon request

Maximum Temp. 100ºF (38ºC)

Minimum Temp. 34ºF (1ºC)

Maximum vertical suction 
of concentrate

13 Feet  (3.6 Meter)

Maximum horizontal 
suction of concentrate

49 Feet  (15 Meter)

Self-Priming Yes

Seal Material Available:
*Contact your representative for 
specifi c chemical information

Afl as
Viton 
EPDM 
FFKM 

Maximum Viscosity 1,500 cP (Ex. Honey)

Recommended 
Accessories

140 mesh (104 micron) 
fi lter, check valve, pressure 
regulator, fl ow restrictor.

Model     NPT  BSP
0.3% Rotating 113230R 113730R

0.3% PAA Rotating 113230RK 113730RK
2.5% 113212 113712

5% 113215 113715
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Remove Red Caps Prior to Installation
Your injector is 100% factory tested before delivery and 
may contain a small amount of water. The three red 
plastic caps are fi tted after testing to ensure cleanliness 
of the injector. 

Before Applying Aggressive Chemicals
Please consult your distributor, chemical manufacturer 
or contact Dosmatic's customer service to confi rm 
compatibility with your injector. Always wear proper safety 
protection as recommended by chemical supplier.

Label all Fluid Lines, Valves and Connections
If the solution that is being injected is not suitable for 
drinking, all fl uid lines should be labeled:
Warning not for human consumption!

Monitor Outlet Flow
It is the user's responsibility to monitor the output of 
chemical injected. 

A Filter is Recommended and Required
Install a fi lter of 140 mesh (104 micron) or fi ner 
depending on your fl uid quality to prolong the working 
life of the injector and for the warranty to be valid. A 
fi lter is imperative since most fl uid contains impurities or 
particles, especially if the fl uid source comes from a well, 
pond or lake.

Safety Precautions
Warranty Compliance

General Tips

For A Long Service Life
Start with clean fl uid by using an inline fi lter to reduce 
impurities. Keep the solution container covered and 
clean. Keep the suction tube fi lter 2" (5 cm) from 
the bottom of the container. Perform maintenance 
procedures as recommended (see Maintenance page 10).

Soluble Powder Use
Ensure the chemical is completely dissolved before 
starting the injector. If necessary, dissolve the chemical 
in hot water and allow to cool before using. Failure to 
thoroughly dissolve the chemical will cause premature 
wear to the dosage piston and the inner cylinder. 
 

!

Please read this instruction manual thoroughly. 
Following the procedures, will increase the life of your injector.

Warning, Please read precautions thoroughly before operation. Must meet all applicable local codes and regulations.

Keep From Extreme Temperature
Protect the injector from freezing temperatures or 
excessive heat. 

Rinse Injector After Each Use
Additive allowed to remain in injector can dry out, foul 
or damage the lower end at the next start-up (see 
Maintenance page 10). 

Injector Not in Use for an Extended Period
If the injector has not been stored properly deposits may 
have dried onto the motor (see Maintenance page 10). 
Before operation, soak entire unit into room temperature 
water approx.  72°F (22°C) for an eight hour period.

Avoid a Potentially Hazardous Chemical 
Accident 
Select a safe location. Chemical container should be 
kept away from children and/or high usage areas and 
the location must also not be susceptible to freezing 
temperatures.

Avoid Solution Contamination
Use only clean FILTERED fl uid.  Do not allow contaminants 
to enter the solution container. They can be pumped into 
the fl uid line and may cause the spread of disease.  Dirt, 
debris and other contaminants in the solution container 
may cause excessive wear to the unit.

Fluid Temperature
Min: 34°F (1°C)    Max: 100°F (38°C)     

Maximum Fluid Pressure
0.3%, 2.5% - 100 psi (6,9 bar)
5% - 80 psi (5,5 bar)
5% model with remote injection kit has maximum 
operating pressure of 60 psi (4 bar).
Install a pressure regulator and/or pressure relief valve to 
ensure operating pressure does not exceed the maximum 
specifi cation. 

Before Removing An Injector From The System 
Release fl uid pressure. While the system is in operation, 
turn off the incoming fl uid valve. Leave the out going 
valve open this will relieve the pressure at the injector 
and all parts of the system after the injector. Injector is 
now safe to remove.
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Operations
Clicking Sound is Normal
Fluid fl owing through the injector will automatically cause 
the injector to “click” and inject a set amount of solution 
into the fl uid line. The higher the fl ow rate the more 
frequent the "clicking". The injector is designed to inject 
solution proportionally (at the same set ratio) regardless 
of fl uid fl ow.

Service Fluid Flow
Fluid fl ow and pressure must be within the established 
specifi cations (see Specifi cation on page 6) for your 
model.

Change Feed (Injection) Rate
The feed rate on the injector is adjustable EVEN WHILE 
OPERATING AND UNDER PRESSURE. To change feed 
rate see (Fig. 1 and Fig. 2).  Do not remove #79 when 
injector is under pressure.

1. Remove Upper Interlock Pin (#65) (Fig. 1).
2. Rotate Ratio Adjuster Sleeve (#61) up or down to the 
desired setting (Fig. 2). Use the top of the Ratio Adjuster 
Sleeve to line up with the desired feed rate on the 
setting (Fig. 2a).
3. Re-insert Upper Interlock Pin (#65). Clip must be 
parallel with settings to be able to re-insert.

NOTE: Do not screw Ratio Adjuster Sleeve below lowest 
setting line.  Measure outlet fl uid to assure desired feed 
rate is being delivered.

Bypass Operation
Injecting solution into the fl uid line can be TEMPORARILY 
stopped with the On/Off feature (Fig. 3). Moving the 
On/Off Lever to the OFF position allows service fl uid to 
pass through the injector without injecting chemical. No 
"clicking" will be heard.

With the On/Off lever set to the ON position the injector 
will operate as normal and “clicking” will be heard when 
fl uid is fl owing. It is recommended to use the three-valve 
bypass (see Fig. 5), for continued bypassing or servicing 
of the injector. 

Fig. 1

Fig. 3

Fig. 2

Fig. 4

Run Position
(clicking)

Off Position
(not clicking)

A

Typical wall 
mounting

Fig. 2a

A

#61

#65

#79
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Fluid Filter (Required)
Install a fi lter of 140 mesh (104 micron) or fi ner depending 
on your fl uid quality to prolong the working life of the injector 
and for the warranty to be valid.  Dosmatic recommends a Twist II 
Clean® fi lter that can be ordered with your injector. 

Mounting Injector
Securely fasten your injector to a solid object such as a wall or in 
a cold fl uid line. Note arrow on injector indicates fl uid fl ow. 

Backfl ow Preventor (Recommended)
Install one that meets local code requirements.

Pressure Safety Release Device (Recommended)
Prevents pressure from exceeding specifi cations of the unit.

Bypass Valve Set-up (Recommended)
Allows the injector to be taken off-line for maintenance 
or storage when not in use.

Fluid-Hammer Arrester (Recommended)
Prevents fl uid-hammer damage to the injector when operating 
quick closing solenoid, pneumatic or hand-operated ball valves 
on the fl uid system. 

Anti-Siphon Valve (Optional)
To prevent solution from being siphoned out (from the solution 
container) into the feed lines when the upstream valve is shut off. 
The anti-siphon valve must be installed on the downstream outlet. 

Additional Siphoning Prevention
Place solution container on a level below the injector suction tube 
fi tting. Using  the inlet side as a shut-off valve could cause full 
strength solution to siphon into the feed line.
 

Solution Container
Use any size container. A lid or cover is recommended. To connect 
your solution container, gently push the end of the suction tube 
onto the bottom of the suction tube fi tting assembly.
Place the fi lter into the solution container at least 2" (5cm) from 
the bottom and fi ll with at least 2" (5cm) of chemical solution.

Never Use Petroleum Based Lubricants
The injector is shipped with a thin coat of silicone around the 
seals for ease-of-assembly. Petroleum based lubricants such 
as Vaseline©, baby oil, WD40©, or motor oil on the O-rings or 
any part of the injector should never be used as this can cause 
particles to adhere and clog or damage the injector.

Check System for Leaks and Start-Up Procedures
Open the bypass valve (A), close inlet valve (B) and outlet 
valve (C) to prevent fl uid fl ow into the injector. SLOWLY 
turn on the main fl uid line.  Run fl uid fl ows between 5 -12 

gpm (11-45 l/m) through the plumbing system. Turn on all of the 
valves located downstream from your injector to release trapped 
air. SLOWLY turn on the inlet valve (B). Open the outlet valve (C) 
and close valve (A). As fl uid travels through the injector, you will 
hear a “clicking” sound. Check for leaks and correct if necessary.

COVERED CONTAINER

INLET FILTER

INLET VALVE
(RECOMMENDED)

BYPASS VALVE
(RECOMMENDED)

OUTLET VALVE 
(RECOMMENDED)

SUCTION TUBE

SOLUTION FILTER

50 MM
2" REQUIRED

(A)

(B) (C)

FLOW INDICATOR

BACK FLOW
PREVENTOR

BYPASS

DIRECTION OF FLOW

 140 MESH / 104 MICRON
 (MINIMUM REQUIRED)

FLOW CONTROL
VALVE @ OUTLET

ANTI-SIPHON
    VALVE
(OPTIONAL)

 (OPTIONAL)

FLUID HAMMER
     ARRESTERPRESSURE 

REGULATOR

(RECOMMENDED)

(RECOMMENDED)

PRESSURE
   GAUGE

(OPTIONAL)

(OPTIONAL)

FILL
VALVE

(OPTIONAL)

6" minimum
152.4 mm

PRESSURE SAFETY
DEVICE

 (RECOMMENDED)

Installation and Start-up

Fig. 5

Refer to Fig. 4 and Fig. 5

Suggested Installation Diagram

!
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Remote Injecting

RINSE INJECTOR AFTER EACH USE
Additive allowed to remain in injector can dry, foul or 
damage the lower end at the next start-up. Place suction 
tube into a 1 qt. (0.95 liters) or more container of fresh 
fi ltered water. Flow fresh water through the injector by 
operating until container is empty. This procedure is not 
needed for continuous operation.

CLEAN SOLUTION CONTAINER
Keep covered to prevent dirt, fl ies, feathers and other 
fl ying debris from entering the container. Rinse container 
thoroughly and often. Do not mix chemicals together that 
might react and cause a precipitate. Use FILTERED fl uid 
when fi lling container.

CLEAN SUCTION TUBE FILTER SCREEN
Inspect each time new solution is added. Clean fi lter 
screen (#27) and suction tube (#25) as necessary by 
rinsing in fresh water. Replace if necessary. Keep fi lter 
screen off bottom of solution container to prevent dirt 
and precipitate from clogging fi lter.

CLEAN INLET FILTER
Clean or replace inlet fi lter as required to increase the life 
of the unit as well as reduce pressure loss. 

BYPASS INJECTOR
When not in use place the injector in bypass mode by 
using the three valve bypass (preferred) or turn the 
on/off lever on the top of the injector to the off position. 

STORAGE
For extended storage, rinse injector (see "Rinse Injector 
After Each Use") and place underwater in a container. 
Apply monthly,  <0.1 oz. (29 ml) of chlorine bleach to 
avoid algae growth. KEEP FROM FREEZING.

Maintenance

Remote Injector Kit (not included)
Is recommended for the following:

Single Injector:
To prevent mineral buildup within the body of the unit. 
Use when injecting chemicals that cause minerals to 
precipitate from fl uid (see Fig. 6)

Injectors In a Series:
When injecting multiple chemical injections, using two 
or more injectors. Each injector adds chemical to the 
fl uid(water) system, while bypassing the next injector and 
eliminating the potential damage to that injector (see Fig. 7).

NOTE: when mixing more than one chemical, always 
refer to your chemical manufacturer information guide 
for proper application. Contact your local distributor or 
Dosmatic customer service for information or to order. 

Remote Injector 
Kit shown in a 
series.

Remote Injector 
Kit shown on a 
single injector.

Fig. 6

Fig. 7

Perform these maintenance 
procedures to extend the life of your unit.

Every 3 - 6 
Months

Every 6 - 12 
months

Replace as 
necessary

1. Clean seal areas 
(# 17, 14 & 13).
2. Check #17 O-ring, 
#7 Cylinder, clean 
and/or replace as 
necessary. 

1. Replace #17 O-ring 
and #44 (0.3% - #51)
Dosage Piston.
2. Clean and/or replace 
#13 Check Poppet, #11 
Suction Tube Fitting.

1. #7 Cylinder
2. #14 O-ring
3. #51 Shaft 
Assembly Dosage 
Piston

Refer to pages 14 & 15 
SuperDos 45 (0.3%) Model (Including PAA)

Every 3 - 6 
Months

Every 6 - 12 
months

Replace as 
necessary

1. Clean seal areas 
(# 17, 14 & 13).
2. Check #17 O-ring, 
#7 Cylinder, clean 
and/or replace as 
necessary. 

1. Replace #17 O-ring 
and #44 Dosage Piston. 
Clean and/or replace. 
2. #13 Check Poppet , 
#11 Suction Tube Fitting.

1. #7 Cylinder
2. #14 O-ring

Refer to pages 16 & 17 
SuperDos 45 (2.5%), (5%) Models

Reference numbers refer to Page 13 - 17

Kit Part Numbers
012705
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Routine Maintenance Instructions

Step 1.
Unscrew LOWER END
CYLINDER ASSEMBLY 
from body.

Step 2.
Remove LOWER END
CYLINDER ASSEMBLY .

Step 4.
Pry the #15 SEAL RETAINER from 
the injector. Pry #17 O-ring from the  
unit. NOTE: O-ring may still be 
seated at the base of the unit.

Step 3.
Rotate #51 SHAFT 90º and pull 
from body.

Step 5. For 2.5% & 5%
Replace #44 DOSAGE PISTON 
fl ared-end up and #14 O-ring. 
0.3% only: Replace # 51 SHAFT 
ASSEMBLY. See Step 5a.

Step 6.
Reinsert #15 SEAL RETAINER 
and #17 O-ring onto # 51 
SHAFT ASSEMBLY. 

Step 7.
Reinsert #51 SHAFT ASSEMBLY into 
body and rotate 90º to lock. Confi rm 
the shaft is locked in by gently 
tugging on the shaft. Shaft should 
remain inserted.

Step 8.
Screw LOWER END CYLINDER 
ASSEMBLY onto body. Ensure 
#16 gasket is seated on the top 
of cylinder assembly.

Step 5a. For 0.3%.
Replace LOWER SHAFT assembly 
into upper shaft. 

↓

↓
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New Install - Always Pressure Up Slowly (Follow start up on page 9)
Problem Cause Solution

No Clicking 
Sound

Fluid not fl owing through unit

Are the red plugs at the inlet, outlet and suction tube fi tting openings removed?
 
Is the unit installed backward? The arrow on the unit must point in the 
direction of the fl uid fl ow. 

Has the new injector been stored for an extended period. If so, submerge the 
injector in room temperature fl uid for 24 hours so that the working parts can 
reabsorb fl uid and swell back to the proper size. 

If still not clicking, do not open the upper body. Call Dosmatic Customer 
Service.

Fluid fl owing through unit

Fluid rate is below or exceeds rated service fl ow of injector. (see Specifi cations 
for maximum fl ow rate page 6).

If below increase fl ow rate, if above, reduce fl ow rate.

Operating pressure exceeds maximum limit. Install a pressure reducer valve. 
(see Specifi cations for maximum fl ow rate page 6).

On/Off Lever in off position. Place the On/Off lever switch to the ON position.
By-Pass Valve not closed. Check and set valve to the ON position.

Problem Cause Solution

Clicking 
Sound

No Suction Of 
Solution

Cracked or loose Suction Hose Check for proper fi t and /or replace.

Dosage piston #44 (0.3% model 
#51) worn or installed incorrectly

Replace. Ensure during maintenance replacement that #44 dosage 
piston was installed correctly fl ared-end up.

O-ring retainer #15 installed 
incorrectly

Install correctly.

O-ring seat #14 or dosage piston 
#44 (0.3% model #51) damaged

Replace.

#17 O-ring  worn and/or loose Replace. 

Suction tube #25 or suction tube 
fi tting #11 cracked, leaking or 
clogged suction tube fi lter

Replace and/or clean as necessary.

Check valve #13 leaking Clean & replace as necessary.

Problem Cause Solution

Fluid 
Re-fi lling

Solution Tank

Check valve #13 leaking Check seat area on suction tube fi tting #11. Check valve and seal must 
fi t loose in the suction tube fi tting. Clean seal and inside fi tting for debris.

Washer seal on #13 is swollen or 
chemical attack

Replace with new check valve assembly.

Problem Cause Solution

No Clicking 
Sound

Main Piston Assembly #9 worn Replace # 9 Main Piston Assembly. Clean fl uid fi lter.

Cover #1 or main body #40 worn 
or scored

Lightly sand inside diameter of bores to remove grooves. Install or clean 
fl uid fi lter. 

On/Off Lever in off position Place the On/Off lever switch to the ON position.

By-Pass Valve not open Set Valve to the closed position.

Dirty or plugged inlet fi lter Ensure mesh size is correct for proper fi ltration. Clean fi lter.

#17 Worn or not seated properly Re-seat #17 or replace.

Troubleshooting

Injector in Operation or After Scheduled Maintenance

Problem Cause Solution

Clicking 
Sound. 
Under 

Injecting

#44 (0.3% model #51) Dosage 
Piston worn

Replace.

#7 Inner Cylinder worn Replace.

Unit operates at high-fl ow and not 
at low fl ow

Replace #17 O-ring.

Main Piston Assembly #9 worn Replace # 9 Main Piston Assembly. Clean fl uid fi lter.

Cover #1 or main body #40 worn 
or scored

Lightly sand inside diameter of bores to remove O-ring grooves. Install or 
clean fl uid fi lter.
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Injector Repair Parts 

011032   NPT
       011032B BSP

1 194610

21 011172

3 194605

85 194612

34 193641

0118699

40

87 194616

Reference # Part # Description
1 194610 Upper Body

3 194605 Mixing Chamber Gasket

9 011869 Piston Assembly

21 011172 Shaft Assembly

34 193641 Cotter ring

40 011032 Lower Body NPT 1 1/4"

011032B Lower Body BSP 1 1/4"

85 194612 Upper Shaft Pin

87 194616 On/Off Handle
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Lower end & wear parts kits  0.3% PAA (Rotating): 
                
Manual
Reference

Part # Description of Part

7 194408P Cylinder, inner
10 194418H Spring
11 011452 Suction tube fi tting
12 212120X O-ring
13 011453F Check poppet
15 194004 Seal retainer, O-ring
16 010016S Gasket, inlet/outlet and cylinder
17 212005K O-ring
25 010029 Suction tube, 1/4” ID x 5ft
27 005230 Compression fi tting
51 011803K Lower shaft
52 194007 Upper shaft
61 194406P Ratio adjustment sleeve
63 212516X O-ring
64 212017X O-ring, inner cylinder, lower end
65 194310D Pin, upper interlock
66 212025V O-ring, outer cylinder, lower end
67 194611 Cylinder, outer 
68 194030 Cylinder, inner for #7
71 194414 Nut, suction tube fi tting
78 194620 Lower end stop
79 194410SS Pin, narrow interlock
80 194415 Twistlock

79 194410

16 010016

17 212005K

15 194004

61 194406

78 194620

7 194408

68 194030

63 212516X

64 212017X

52 194007

65 194310

66 212025V

67 194611

51 011803K

13 011453F

71 194414

80 194415

10 194418

11 011452

12 212120X

27 005230

25 010029

Lower End 
Assembly

Kit A – Wear Parts Kit (dosage piston/shaft 
assy, O-ring)

012310K 17, 51

Kit C – Wear Parts Kit (Kit A, inner cylinder, 
O-ring)

012311RK 17, 51, 63, 68

Kit D – Suction Tube Fitting Assy (poppet, nut, 
washer, O-ring, spring, fi tting)

011463RK 10, 11, 12, 13, 
80

Kit E – Wear Parts Kit (Kits C & D, inner 
cylinder (2nd inner cylinder), shaft, pin, 
gasket)

012312RK 10, 11, 12, 13, 
16, 17, 51, 63, 
68, 80

Kit F – Lower End Cylinder Kit (inner & outer 
cylinder, ratio adjuster, O-ring, retainer clip, 
pin, gasket)

012313RK 7, 16, 61, 63, 
64, 65, 66, 67, 
68,  78,79

Kit G - Lower End Kit, complete (Kit E, outer 
cylinder, ratio adjuster, O-ring, retainer clip, 
pin, retainer, fi lter, solution tube)

012314RK 7, 11, 12, 13, 
15, 16, 17, 25, 
27, 51, 52, 61, 
63, 64, 65, 66, 
67, 68, 71, 78, 
79

Kit H – Motor Piston Assy (upper end kit) 011861 9, 21
Kit M – Mounting Bracket Kit (mounting 
bracket, 4 hex caps & nuts)

011432 56, 57, 58
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English

English: 15

Lower end & wear parts kits  0.3% (Rotating): 

Kit A – Wear Parts Kit (dosage piston and 
O-ring)

012310 17, 51

Kit C – Wear Parts Kit (Kit A, inner cylinder and 
O-ring)

012311R 17, 51, 63,68

Kit D – Dip tube Fitting (poppet, O-ring, washer, 
spring, fi tting

011461V 10, 11, 12, 13, 
80

Kit E - Wear Parts (Kits C & D, inner cylinder 
(2nd inner cylinder), shaft, pin, gasket)

012315R 10, 11, 12, 13, 
16, 17, 51, 63, 
68, 80

Kit F – Lower End Cylinder Kit (inner & outer 
cylinder, ratio adjuster, O-rings, retainer clip, 
pin, gasket)

012313R 7, 16, 61, 63, 
64, 65, 66, 67, 
68, 78, 79

Kit G - Lower End Kit, complete (Kit E, outer 
cylinder, ratio adjuster, O-ring, retainer clip, pin, 
retainer, fi lter, solution tube)

012317R 7, 10, 11, 12, 
13,  15, 16, 17, 
25, 27, 51, 52, 
61, 63, 64, 65, 
66, 67, 68, 71, 

78, 79, 80
Kit H - Motor Piston Assy (upper end kit) 011861 9, 21
Kit M – Mounting Bracket Kit (mounting bracket, 
4 hex caps & nuts)

011432 56, 57, 58

                  
    

11 194412

80 194415

10 194418

12 212120

71 194414

13 011453A

25 011015

27 011026

79 194410

17 212005

15 194004

16 010016

52 194007

51 011803

67 194611

61 194406

78 194620

7 194408

68 194030

63 212516

64 212017
66 212025

65 194310

5

04

016

5

Manual
Reference

Part # Description of Part

7 194408 Cylinder, Inner

10 194418H Spring

11 194412 Fitting, Suction Tube, 3/8”

12 212120
*Must spedify material

O-ring

13 011453A Check poppet

15 194004 Seal Retainer, O-ring

16 010016S Gasket

17 212005
*Must specify material

O-ring

25 011015 Suction Tube, 3/8” X 5’

27 011026 Filter Suction Tube 3/8” Id

51 011803 Shaft, Assy With Dosage 
Piston

52 194007 Upper Shaft

61 194406P Ratio Adjustment Sleeve

63 212516
*Must specify material

O-ring, Inner Cylinder 
(#68)

64 212017
*Must specify material

O-ring, Inner Cylinder, 
Lower End

65 194310D Pin, Upper Interlock

66 212025
*Must specify material

O-ring, Outer Cylinder, 
Lower End

67 194611 Ratio Adjuster

68 194030 Cylinder, Inner For #7

71 194414 Nut, Suction Tube Fitting

78 194620 Lower End Stop

79 194410SS Pin, Narrow Interlock

80 194415 Twistlock

Lower End 
Assembly
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English: 16

Lower end & wear parts kits  2.5%: 

60 011849M (kit)

66 212025

15 194004

16 010016

44 010044

51 194301

67 194407P

61 194406

7 194404

79 194410

65 194310

17 212005

14 212005

64 212017

5

P

Lower End 
Assembly

Kit A – Wear Parts Kit (dosage 
piston and O-ring)

011850V 14, 17, 44

Kit B – Wear Parts Kit (Kit A, & 
shaft)

011945V 14, 17, 44, 51

Kit C – Wear Parts Kit (Kit A, 
inner cylinder and O-ring)

011850CV 7, 14, 17, 44, 64

Kit D – Hose Kit (O-ring, dip tube 
fi tting, check valve, 2 adapters, 
clamp, hose, fi lter)

011849M 60

Kit F – Lower End Cylinder Kit 
(inner & outer cylinder, ratio 
adjuster, O-rings, retainer clip, 
pin, gasket)

011961V 7, 16, 61, 64, 65, 66, 
67, 79

Kit H – Motor Piston Assy 011861 9, 21

Kit M – Mounting Bracket Kit 
(mounting bracket, 4 hex caps & 
nuts)

011432 56,57,58

Manual
Reference

Part # Description of Part

7 194404P Cylinder, Inner

14 212005
*Must specify material

O-ring 

15 194004 Seal Retainer, O-ring

16 010016S Gasket

17 212005
*Must specify material

O-ring 

44 010044P Dosage Piston

51 194301F Shaft

60 011849M Hose Braid Kit

61 194406P Ratio Adjustment Sleeve

64 212017
*Must specify material

O-ring, Inner Cylinder, 
Lower End

65 194310D Pin, Upper Interlock

66 212025
*Must specify material

O-ring, Outer Cylinder, 
Lower End

67 194407P Cylinder, Outer 

79 194410SS Pin, Narrow Interlock
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English

English: 17

Lower end & wear parts kits  5%: 

65

17

15

16

44

14

51

67

66

61

64

7

60

79

011849M (kit)

194310

194004

010016

194309

011918P

194406

194405

194410

212005

212005VH*

194301

212025

212017

*This O-ring must 
be viton hard
and needs to be 
checked monthly

Lower End 
Assembly

Kit A – Wear Parts Kit (dosage piston 
and O-ring)

011852PV 14, 17, 44

Kit B – Wear Parts Kit (Kit A, & shaft) 011950V 14, 17, 44, 51

Kit C – Wear Parts Kit (Kit A, inner 
cylinder and O-ring)

011856PV 7, 14, 17, 44, 
64

Kit D – Hose Kit (O-ring, dip tube 
fi tting, check valve, 2 adapters, 
clamp,                  hose, fi lter)

011849M 60

Kit F – Lower End Cylinder Kit (inner 
& outer cylinder, ratio adjuster, 
O-rings, retainer clip, pin, gasket)

011963PV 7, 16, 61, 64, 
65, 66, 67, 79

Kit H – Motor Piston Assy 011861 9, 21

Kit M – Mounting Bracket Kit 
(mounting bracket, 4 hex caps & 
nuts)

011432 56, 57, 58

Manual
Reference

Part # Description of Part

7 194405P Cylinder, Inner

14 212005
*Must specify material

O-ring 

15 194004 Seal Retainer, O-ring

16 010016S Gasket

17 212005
*Must specify material

O-ring

44 194309 Dosage Piston

51 194301F Shaft

60 011849M Hose Braid Kit

61 194406P Ratio Adjustment Sleeve

64 212017
*Must specify material

O-ring, Inner Cylinder, Lower End

65 194310D Pin, Upper Interlock

66 212025
*Must specify material

O-ring, Outer Cylinder, Lower End

67 011918P Cylinder, Outer 

79 194410SS Pin, Narrow Interlock
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English: 18

To Return an injector for Warranty or Non-Warranty repair:
See page 3 for Dosmatic contact information.

1. Thoroughly fl ush the injector with water of any chemical and drain. Ensure proper packing for shipment.
     
2.   To EXPEDITE warranty evaluation and repair or non-warranty product repair, please include the following:
  a copy of the original invoice, serial number of the unit, chemical used, contact information and a Return 

Authorization (RA) number, contact your country's Dosmatic Customer Service to obtain.  

3. Send freight prepaid and ship to Dosmatic or your local distributor. For the name of your local distributor or if 
returning to Dosmatic, contact your country's Dosmatic Customer Service.

   
4. For a WARRANTED injector: upon inspection and determination that the unit has defects in materials or 

workmanship, the unit will be repaired or replaced at Dosmatic’s option, free of charge and shipped back 
freight prepaid.

5. For a NON-WARRANTED injector: upon inspection Dosmatic or a local distributor will call the customer with a 
repair estimate.

Warranty

Congratulations on Your Purchase
We make the best and most reliable fl uid-driven injectors 
available.  Our warranty provides the best coverage in the 
industry. Dosmatic will provide for replacement of all parts 
proven to be defective in material or workmanship from the 
date of purchase for the following periods:  

3 years The cover and body 
2 years The motor piston assembly
1 year The lower end (Chemical pump)

Dosmatic products are warranted to be free from defects in 
materials and workmanship for the above time frames. Dosmatic 
will at its sole option repair or replace any component that fails 
in normal use. Any repairs made under warranty shall not extend 
the initial warranty period.

To Maintain Your Warranty
Your only responsibility is ordinary maintenance - fi ltering 
incoming fl uid, replacing the O-ring and dosage piston when 
worn. Seals and O-rings are not covered under the warranty. 

This warranty is not valid if the defects are found to be 
due to the product’s misuse, lack of maintenance, fl uid 
impurities such as sand or iron, defective installation, 

freezing,  fl uid hammer, abuse, unwanted side effects due 
to the chemicals you choose to inject or service provided by 
anyone who is not an authorized service provider. Dosmatic 
declines any responsibility if the product is not used in 
compliance with the operating instructions and specifi cations 
as indicated in this owner’s manual. 

Warranty may be void if injector body is disassembled. If 
you suspect you are having a problem in the motor piston 
assembly or inside the body please contact Dosmatic or any 
authorized repair center to arrange to send the injector in to 
be evaluated and/or repaired.

IN NO EVENT SHALL Dosmatic BE LIABLE FOR ANY INCIDENTAL, 
SPECIAL; INDIRECT, OR CONSEQUENTIAL DAMAGES, WHETHER 
RESULTING FROM THE USE, MISUSE OR INABILITY TO USE THIS 
PRODUCT OR FROM DEFECTS IN THE PRODUCT.

There is no warranty expressed or implied relating in any way 
to products used in conjunction with Dosmatic.

Dosmatic or authorized distributor shall not be liable for 
incidental or consequential damage, such as any economic 
loss. Dosmatic retains the exclusive right to repair or replace the 
product. Such remedy shall be your sole and exclusive remedy 
for any breach of warranty. There are no warranties, expressed 
or implied, which extend beyond those described above.continued...
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]H4ĤDHHBHB4KW4@HLK@BW4���

�JK̂EJCJ4E>VH?4U@HWWC@H4K>B

�JK̂EJCJ4AUH@K?E>L4U@HWWC@H�

�3q�;��;NO4UCJU

�3q�;��;GCJU4DA>>HD?EA>W

�3q�;��;vsKI?4WHKV4jNK@?@EBLH4?aUHk

k

�3q�;�¶;=>VH?4K>B4AUH@K?E>L4U@HWWC@H

\[
h
54
1g
RR
45
Z
h
R

\[
h
14
g1
h
g4
h
X
h
g

\[
h
14
h
R5
Z
4F
Z
h
h

\[
h
14
g1
h
F
4h
X
h
g

T4jryKVk

z4jTQv=k

G4jGÉSk

t/i/:.3,-;<-8;03u3-q �/7.3:<i;f9i.30.<q/;:/-.73b9q<i;e9fe0

-136-



11

t/i/:.3,-;<-8;03u3-q �/7.3:<i;f9i.30.<q/;:/-.73b9q<i;e9fe0

23-3f9f;3-i/.;e7/0097/;d;�6t¤�

NKVDCVK?EA>4AI4?sH4E>VH?4U@HWWC@H4ÒwÒ4EW4@HDAJJH>BHB
xsH>4����

�?sH4VE�CEB4?HJUH@K?C@H4EW4sELsP

�?sH4IVAx4EW4WEL>EIEDK>?Va4sELsH@4?sK>4?sH4@K?HB4IVAxP

�xK?H@4EW4B@Kx>4I@AJ4BHU?sWP

�xK?H@4EW4B@Kx>4?s@ACLs4VA>L4UEUHWP

�E>VH?4DA>BE?EA>W4K@H4UAA@�

\A4KyAEB4DKyE?K?EA>P4JKoH4WC@H4?sK?4?sH@H4EW4K4JE>EJCJ
U@HWWC@H4A>4?sH4WCD?EA>4WEBH4AI4?sH4UCJU�4\sH4JK̂EJCJ
WCD?EA>4VEI?4ÒwÒ4E>4IHH?4DK>4]H4DKVDCVK?HB4KW4IAVVAxW�4

w4×4U]4Ñ4QGvwO4Ñ4wI4Ñ4wy4Ñ4wW

U] ×4�K@AJH?@ED4U@HWWC@H4E>4IHH?4K]WAVC?H�
4j�K@AJH?@ED4U@HWWC@H4DK>4]H4WH?4?A455�_4IHH?�4
4K?4WHK4VHyHV�4=>4DVAWHB4WaW?HJWP4U]4E>BEDK?HW
4WaW?HJ4U@HWWC@H4E>4IHH?�k

QGvwO×4QH?4GAWE?EyH4vCD?EA>4wHKB4OH�CE@HB4E>4IHH?�
4j\A4]H4@HKB4I@AJ4?sH4QGvwO4DC@yH4K?4?sH
4sELsHW?4IVAx4?sH4UCJU4xEVV4]H4BHVEyH@E>Lk�

wI4 ×4~@ED?EA>4VAWW4E>4WCD?EA>4UEUH4E>4IHH?�4jT?4?sH
4sELsHW?4IVAx4?sH4UCJU4xEVV4]H4BHVEyH@E>L�k4

wy ×4̀KUA@4U@HWWC@H4E>4IHH?�
4j\A4]H4@HKB4I@AJ4?sH4yKUA@4U@HWWC@H4WDKVH�
4ÒwyÒ4BHUH>BW4A>4?sH4VE�CEB4?HJUH@K?C@H4Ò\JÒk�4

wW4 ×4vKIH?a4JK@LE>4×4JE>EJCJ41�h4IHH?�

=I4?sH4ÒwÒ4DKVDCVK?HB4EW4UAWE?EyHP4?sH4UCJU4DK>4AUH@K?H4K?
K4WCD?EA>4VEI?4AI4JK̂EJCJ4ÒwÒ4IHH?�4

=I4?sH4ÒwÒ4DKVDCVK?HB4EW4>HLK?EyHP4K>4E>VH?4U@HWWC@H4AI
JE>EJCJ4ÒwÒ4IHH?4EW4@H�CE@HB�4

�3q�;�¢;[E>EJCJ4E>VH?4U@HWWC@H4M4QGvwO

�,./Ç4=>4A@BH@4?A4KyAEB4DKyE?K?EA>4-/{/7P4WHVHD?4K4UCJU
xsAWH4BC?a4UAE>?4VEHW4?AA4IK@4?A4?sH4@ELs?4A>4?sH4QGvwO
DC@yH�

TVxKaW4DsHDo4?sH4QGvwO4yKVCH4AI4?sH4UCJU4K?4?sH
sELsHW?4UAWWE]VH4IVAx�4

=>4DKWH4K4VAxH@4QGvwO4yKVCH4EW4@H�CE@HBP4WHH4Ò�EW?4AI4yK@EM
K>?WP4A>4@H�CHW?Ò4UKLHYR�

\[
h
14
YY
1_
45
_
h
5

®̄̄

®»°

®³°
®³³

®²̄

®²¹
®±̄

®±³

®±¹

þ̄̄

³þ³
²þ̄

²þ¹

±þ³
¹þ°

¹þ̧

¹þ³

»þ°

²¼¹

²³¹

±°»

²±²

±̧¯

±¼º

±»¹

±²²

±¹»

º̄

º̄

¼¹

³²

éÿ
�Â̈�

�̈
��Â�

³¹¹

²̧¹

²º¹

®º²

±±¼

±»º
±³±

®°º

³²¹

³»¹

³̄¹

³̧¹

²¹³

²¼°

³²º

»±³

wI

w
G] QGvwO

wy

-137-



15

¤,Æ;.,;7/<8;.}/;:97{/;:}<7.0

�3q�;�Ú;wAx4?A4@HKB4?sH4DC@yH4DsK@?W

�938/i3-/0;.,;e/7b,7f<-:/;:97{/0

\sH4LCEBHVE>HW4]HVAx4KUUVa4?A4?sH4DC@yHW4WsAx>4A>4?sH
IAVVAxE>L4UKLHW�4

g�\sH4JA?A@W4CWHB4IA@4?sH4JHKWC@HJH>?W4K@H4W?K>BK@B4
JA?A@W4jr�GP4\S~N4A@4[�Sk�

1�[HKWC@HJH>?W4sKyH4]HH>4JKBH4xE?s4KE@VHWW4xK?H@4K?4
K4?HJUH@K?C@H4AI4XZµ~�

5�\sH4DC@yHW4KUUVa4?A4K4oE>HJK?ED4yEWDAWE?a4AI
�4×4g4JJ1¡W4jg4Dv?k�

F��CH4?A4?sH4@EWo4AI4AyH@sHK?E>LP4?sH4UCJUW4WsACVB
>A?4]H4CWHB4K?4K4IVAx4]HVAx4?sH4JE>EJCJ4IVAx4@K?H�

R�\sH4Îw4DC@yHW4KUUVa4?A4KD?CKV4WUHHB4xE?s4?sH4JA?A@4
?aUHW4JH>?EA>HB4K?4Xh4w��

\sH4DC@yH4]HVAx4WsAxW4?sH4JE>EJCJ4IVAx4@K?H4KW4K
UH@DH>?KLH4AI4?sH4>AJE>KV4IVAx4@K?H4E>4@HVK?EA>4?A4?sH
VE�CEB4?HJUH@K?C@H�4\sH4BA??HB4VE>H4WsAxW4K4NO4UCJU
IE??HB4xE?s4K>4KE@MDAAVHB4?AU4KWWHJ]Va�

�3q�;�Ù;[E>EJCJ4IVAx4@K?H

\[
h
14
h
h
5_
4g
5h
5

h 1h Fh Xh Zh ghh g1h gFh gXh gZh 1hh Î4ÊÌv4zG[Ë

h

Rh

ghh

gRh

1hh

1Rh

5hh

5Rh

Fhh

FRh

Rhh

RRh

Xhh

XRh

Yhh

YRh

Zhh

ZRh

_hh

_Rh

ghhh
ÊI?Ë
w

h

Rh

ghh

gRh

1hh

1Rh

5hh

5Rh

Fhh

FRh

Rhh

RRh

Xhh

XRh

Yhh

YRh

Zhh

ZRh

_hh

_Rh

ghhh
ÊI?Ë
w

h

1h

Fh

Xh

Zh

ghh

g1h

gFh

gXh

gZh

1hh

11h

1Fh

1Xh

1Zh

5hh

ÊJË
w

h R gh gR 1h 1R 5h 5R Fh FR Î4ÊJÝ¡sË

NOjSk451

1MUAVHP4Xh4w�

NOQjSk451

4MggM14

4Mgh4

4Mg4jSk
4MgMg4jSk

4MghM14

4M14jSk
4M1Mg4
4M1M14

4M54

4M5M14jSk

4MF4

4MFM14

4MR4

4MRM14

4MX4

4MXM14

4MY4

4MYM14

4MZ4

4MZM14

4M_4

4M_M14

h 1h Fh Xh Zh ghh g1h gFh gXh gZh 1hh Î4ÊÌv4zG[Ë

h

g

1

5

F

G1
ÊsUË

h

1h

Fh

Xh

Zh
ÊÞË
SII

h

g

1

G1
Êo�Ë

G14g¡g

G141¡5

SII

h 1h Fh Xh Zh ghh g1h gFh gXh gZh 1hh Î4ÊÌv4zG[Ë

h

gh

1h

5h

QGvw
ÊI?Ë

h

gh

1h

5h

ÊI?Ë
w

h

F

Z

ÊJË
w

4QGvwO4

®

QCJ]H@4AI4W?KLHW�
~E@W?4IELC@H�4>CJ]H@4AI4
W?KLHW�4
WHDA>B4IELC@H�4>CJ]H@4AI4
@HBCDHBMBEKJH?H@4EJUHVVH@W�

\sH4HII4DC@yH4WsAxW4?sH4HIIEM
DEH>Da4AI4?sH4UCJU�4\sH4HII4
DC@yH4EW4K>4KyH@KLH4DC@yH4AI4KVV4
?sH4UCJU4?aUHW4WsAx>4E>4?sH4
DsK@?�
\sH4HIIEDEH>Da4AI4UCJUW4xE?s4
@HBCDHBMBEKJH?H@4EJUHVVH@W4EW4
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R45,:83L'�lR�3./Y�0=+459=�/:=�2J����'

j2:=9M�/:5/�/:=0=�8,�,)RR898=3/�K.4/5L=�.3�/:=�
(J-(�/=0*8354,'�lR�3.�K.4/5L=�953�;=�*=5,)0=6Y�
0=+459=�/:=�2J����'

lR�5�,)++4I�K.4/5L=�/.�/:=�+)*+�953�;=�6=/=9/=6Y�
9.3/83)=�5,�R.44.7,k

j>78/9:�.RR�/:=�=3=0LI�,)++4I�536�758/�R.0�.3=�
*83)/='

j>78/9:�.3�/:=�=3=0LI�,)++4I�536�.;,=0K=�7:5/�
:5++=3,k
lR�/:=�L0==3�836895/.0�48L:/�83�/:=�N]�NWW�;)//.3�
8,�.3�536�/:=�+)*+�,/844�6.=,�3./�,/50/Y�/:=�+)*+�
.0�+)*+�95;4=�8,�6=R=9/8K='�

j =̀+580�.0�0=+459=�+)*+�.0�95;4='

�'NRR�48L:/�83�/:=�N]�
NWW�;)//.3�8,�.3'

()*+�:5,�;==3�,/.++=6'
j(0=,,�/:=�N]�NWW�;)//.3�.3�/:=�2J�����/.�,/50/�
/:=�+)*+'

�'2J�����836895/=,�
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LrNORP[XXO]SRSVRbORYOTU[XOZR\URSNORUNVXSpP\XP[\SRP[XXO]SRstM̂

rNORuvRwwMRT]ZRuvxwMRUVWTXRYVZ[WOURPV]U\USRVmRxyRY[WS\PXnUSTWW\]ORU\W\PV]RPOWWUR\]RUOp
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uvRwwM uvRxwM

�OTQRqVcOXR��_T�� ww xw �

�VWSTaOR��Yq� ��̂x ��̂� �

M[XXO]SR�sYq� �̂y �̂� �

�qO]RP\XP[SRoVWSTaOR��VP� ��̂� ��̂� �

tNVXSRP\XP[SRP[XXO]SR�sUP� �̂� �̂� �

�OmOXO]PORPOWWRSOYqOXTS[XOR�rPXOm��w �w �M

tVWTXR\XXTZ\TS\V]RTSRXOmOXO]PORPOWWR
SOYqOXTS[OR�sSXOm�

���� ���� ��Y�

� ��� ����

q�ð����ñò

q�ð�ï�ñò

q�ð���ñò

q�ð���ñò

ó|~ôõ��|}ö~t�
÷|~yôwt�øùúòû

ï�II?K<?BEDA���JA�

��

��

��

ï�

��

�

����

� ��� ����

ó|~ôõ��|}ö~t�

öõõt�y�ø�û

ï�II?K<?BEDA���JA�

�

����

����

ï���

ï�ï�

� ��� ����

q�ð����ñò

q�ð�ï�ñò

q�ð���ñò

q�ð���ñò

ó|~ôõ��|}ö~t�
÷|~yôwt�øùúòû

ï�II?K<?BEDA���JA�

��

��

��

ï�

��

�

����

� ��� ����

ó|~ôõ��|}ö~t�

öõõt�y�ø�û

ï�II?K<?BEDA���JA�

�

����

ï���

ï�ï�

ï���

QW���2

QW���2

-166-



�������

d@DEFI<E?@AEGBBDEF<GBAefAgghA?BKAefAighA=G@?IAJGK>@D=A�EGBF<B>DK�A

S:=�,.450�+53=4,�*),/�;=�9.33=9/=6�/.�=50/:�K85�5�(0./=9/8K=�b50/:�g(bh�9.36)9/.0

Z�	�ª�S.�59:8=K=�L..6�=50/:�9.33=9/8.3�536�/:),�/.�+0./=9/�+=0,.3,Y�8/�8,�.R�6=98,8K=�8*+.0/539=�/.�R8/�
/:=�=50/:�948+,�536�=50/:�/=0*8354,

r_
�
�
Ry
x
�
�
R�
x
�
�

�GK>@D= �DI<D@ �?II?@@D@
efAggh efAigh

;�hA�;� ��hA��� ;�hA�;� ��hA���

� � � �y � ��̂� �̂�

� � � ��� � ���̂� �̂�

� � � �wx � �wŷy �̂�
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£� � � ��� � ���̂� �̂x

£g w � ��w x ��ŷw x̂�
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�XPN\SOPS[XTWWnRTOUSNOS\PR[]\mVXYRbWTPQRTqqOTXT]PÔ
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�������Ê �]������ �#���n��#��U?����a!������$�" !�"�"E�
���V�����"#?����??����!�$����� ���!"E���?�� !�"�����
� �����4�Y�������\� ̂�!�����������!� ���!#���?��pHg

d,)197,2�)08�*,0,.:12

���"#?����4��������������������??��� ̂����?�! �����
!"#���"�?� �j

k� ! �̀�?̀ ̂�̀!� �̂]#�!���$�����N�#��̂�Ê��??�$��"$]�
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 ̂������g

d:K6�O M̂ �$l�N!�N�

f
H
&
X
�&
&
X
T
�&
T
GG

{ | } ~�~� {�|�}� ~��~��{�� }��~���~���{���
����������

�

~�

{�

|�

��

}�

��

��

��

��

~��

���
��

�����

�
}
�

~
}
�
�

{
|
�
�
|
�
�
�

~
~
�
�
�

|
�
}
�

~
�
�

~
�
�

{
}
�

�
�
�

�
}
�

}
�

�
{
}
�

�
�
�
�

�
�
}
�

f
H
&
&
�T
=
&
G
�G
&
F
%

f
H
&
&
�T
=
&
3
�G
&
F
%

f
H
&
G
�3
W
F
F
�G
T
F
@

�!�N��?�!�

-248-



	
7-
8
9
/
1�
:0
17
-
8
9
/
1:
-
0

�4 5

X

	7:c:0K�2/7,C

>������"#?���W��������!���?�  �#�\� ̂�!������"E��$��\g�
M�"��n��" �]��#�]���""�"E�������N�" �#����$!���� ̂��
�����"E��$��\�\�����!l������� ̂! ��������!��"E��!���
!�\!]�������$! �#g

���� �� ̂������̀!a�!�������������?��!�E���4������� ̂���
�����"E�������N�#�#�!� ��! �$!��]g

'�\�N����� �!������� ��!�������� ]���� ̂! ��?� ̂��\! ���
 !���������\���#� ��!���N�������\� ̂��������"�� �"�� ̂���
�����"����� ���\���������� �$ �#�!E!�"� �#�]���""�"Eg

d:K6�R 4����"E��$��\

�1-J�7:0K

f̂��� �����"E����N�" ��#!�!E�� �� ̂�������#���"E�
 �!"���� �!"#��"�$!����?���̀ ̂��� ��"�$�""�$ ��"�\� ̂�
� !� ̀��g

f̂��� �����"E��\̂ �$̂����#���E"�#�!��!� ̂��� ���!��"E��
���� ��!a�!����N���" ���?� ̂��������̂!? g

�r)cJ+,���	�;LO�

f̂��� ! ��"!�]��!� ��?� ̂��� �����"E�U>V������$���#��"� ̂��
�������" ����#�! ��$̂!����g

f̂���� ! �"E��!� �UhV����?�  �#�!��N�� ̂������ �$�"��UMVg

d:K6�Z � �����"E�U�� ! �"E�!"#�� ! ��"!�]��!� V�!"#� ̂������ �

$�"�

�7908.-2�29*c,72:*+,�c-1-72

[�/-cJ+,1,�c-1-7�7)0K,

���"#?����??����!�$����� ���������������� ����!"E��
�"�#�??���" �N�� !E��g�����!"��N��N��\��?��� ��� ]�����
��(���!"#�N�� !E���������!E��@Xg

H��W&3����#���E"�#�?��� ̂��#���� �$�E���"#�\! ���
�!�l� �!"#�$�N������ �� �g�f̂��H��W&&&�!"#�H�%�
�������!���#���E"�#�?��������"�!�N!��� ]��?
!����$! ��"���"�\! ��������]g�e �̂"��n�����#�\� ̂
?�! �������l���N����(�#��� ���� �����! ���
��!������" ��$����"E��!$l� ��!"#���Mv��M���$̂!"�$!��
�̂!? ���!���� ̂������ ����!������ !����?���̂�!N]̀#� ]�
�"#�� ��!��!����$! ��"����$̂�!��#�\! ���"E�����! ��"�g

>��!�� !"#!�#��!����a ��"!�����?!$����?� ̂�����"#?���
H���� �����"�$�" !$ �\� ̂�\! ���!����!#���?�><�<�=&W�
� !�"������ ���g�����!EE�����N��\! ������$̂�!��
��!\! ��������!$l��̂�\! �����̀N�����"���!#���?
><�<�F&W�!���!N!��!���g

�7908.-2�7,C:08)*+,�����c-1-7�7)0K,

���"#?���HH���� ����!������ !����?���!"]
�������������"� !��! ��"���"$��#�"E�̂�!N]̀#� ]
�"#�� ��!��!����$! ��"��!"#�#�\! ���"E�����! ��"��
U\̂ �"��n�����#�\� ̂� �����! ����$�" ������N����(�#�
�� ����$����"E��!$l� ��!"#���Mv���M���$̂!"�$!���̂!? �
��!��Vg�

�>��!�� !"#!�#� ̂��HH���� ����!����������#�\� ̂���!$l�
$!� ̀���"��"#̀�����g��� ��"!��]�� ̂���!"E�����!N!��!�����"�
!��̀� !�"������ ����><�<�=G%����><�<�F&W�N�����"�g

f̂��3̀��������"#?���HH���������������� ����!���!���
�!�]� ����\�"#g�f̂��\�"#�"E���?� ̂��� ! ���!����!#���?�
!����$�!��\! ��̀����?�\�����?���������$ ���] �$�$������
�̂�! ̂�#�\� ̂����$�!��"�"̀ ]̂#���$���$� ̂������!� �$�
�! ���!�g�f̂��?�"��#����$ ��$������� �����?� ̂����! ���!��
!���\�#���$ �$�" !$ ��� \��"� ̂��\�"#�"E��!"#� ̂�
��n��#�?����??�$��" �$����"E��?� ̂��\�"#�"E�g

d:K6�L ���"#?���H���� ���

f
H
&
&
�T
=
&
W
�G
&
F
%

f
H
&
G
�=
=
3
T
�&
W
G
3

�

�

�

f
H
&
&
�T
=
&
X
�G
&
F
%
�̀
��
�>
W
&
G
G
�̀
��
�>
W
&
G
=

-249-



	
7-
8
9
/
1�:0
17-
8
9
/
1:-
0

�45

%

d:K6�D ���"#?���HH���� ���

�089217:)+�29*c,72:*+,�c-1-72�)08���R�
�RSzB,72:-02

����̂�!N]̀#� ]�!����$! ��"�����"#?����??����!
$����� ���� ����!"E���?��"#�� ��!���� ����\� ̂���� �
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3FWG�h��Ê �"���!#�
�!lN�������" !����i%'�%MF�
M!"!#!
4̂ �"�j� G̀F&X�@3F�FX==�
f���?!aj� G̀F&X�@3F�FXG3�

x-c*)2��
y�d���8,��,r:/-��6[6�8,��6Ô6�
h����N!�#�fiM���g�GX
4!�n���<"#�� ��!��� �N!�>������� �
>��#!$!���gig�H�a�$��%%%&&
4̂�"�j� X3̀@G̀@GWW�W&&&�
f���?!aj� X3̀@G̀@GWW�W&G&

f̂��"!������"#?���� ̂�����"#?�����E���!"#� ̂���!]�??�h�ôf̂�"lô<""�N! ��!�����E�� �! �#� �!#��!�l��
�\"�#��]����"#?���H!"!E���" �>v��������"#?���>v�����"�!�lg�>�����Ê �������N�#�\���#\�#�g
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Ò;K M5573c01. *r
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I37�c0196.�3c67�Ò�3]J.;
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3c67�Kè_�rè_�0-4�Òè�J3/37.�2.�̀;k�Z̀;Ok�J[�
I66/�567�.6:3-4;

%&Qf�Ð��$��+'����(���£$��i���
(������'�����������������������

�����)���'��


'���Ñ

� Y0V16�2.�V0.64�3-�/D52:01�§OoK�̈��Z§r̀�̈X[�
72.6�:3-/2-939.�49/D�86-670/37.�\2/]�<k���
J0N2J9J�c31/086�425�4972-8�./07/95�3I�
.2-816m5]0.6�0-4�/]766m5]0.6�J3/37.;

� X3-/0:/�/]6�J0-9I0:/9767�3I�/]6�86-670/37�/3�
J0̂6�.976�/]6�9-2/�]0.�046n90/6�:050:2/D�/3�
79-�/]6�.9VJ67.2V16�J3/37;

� ,I�/]6�86-670/37�70/2-8�2.�2-�é�M�2-./604�3I�
2̂13\0//._�J91/251D�/]6�0V3c6�70/2-8.�VD�O;*k�
/3�3V/02-�é�M;

@'�'��
$�������

�����(�'��
����i��	QhQ
Ä��)g��Æ

@��Q�+�'S������
�g���'�'�
Ä(��Æ

Lè

L O;*

k o

K O<

o *O

r <̀

Kè

K Ò
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Ok *̀ Ok o;k

*̀ *k Ok Ò
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;k Ò` OK̀ *k̀ <P̀ K*̀ PK̀ OLK̀ *OK̀

*<̀

;<< kk̀ rr̀ O<P̀ *OP̀ <L̀` k*k̀ oPK̀
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<Ò k̀` oP̀ O*K̀

* *L̀ <P̀ KÒ Pò Ok*̀
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Ò *<̀ <ò kò rr̀ O<<̀ OKL̀

Ok *k̀ <P̀ K̀` PÒ OOÒ O<L̀
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k̀ KL̀ Pr̀ OLr̀ OrÒ *OP̀ *Kk̀ <̀Ò

K̀ r<̀ O*k̀ OkL̀ Ork̀ **L̀ *kL̀ *rP̀
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o;k KK̀ ÒK̀ OKr̀ *Kk̀
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O O;L̀ *k O* Lr;L P;r K< r* ok̀ oPPk*ÒL PKLKkK*̀
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�£��)g!����(��£�g���!�e£S�����'�'��

;k

O *<̀

O;K̀ Ok o *O;k K;̀ K* oK ok̀ oPLk<Ò* PKLKkK̀K
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LK̀ O;Ok <k Ok Ko O<;* rO r* Ò`̀ oP<kkkOO PKL̀krOL
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������������������������������������ ����!�������"�#����!������������$��%����&��'��
�$�#�(�!�!�������)�

*���� ��&&���������'��$��!��!��$�������&�����������������!���$������&������)����&�����
+$�����$��!��!�$�������"������+�������������!������ ���� ������� �������!�����#����
�!����&��������'��$��!��!���"�&�������!+�����$����)�$���&��������!+�����$���������$��
�������!�$����������� )�$����������&&�!�������!��������#����$����!������������&$������'�
���������� �&����������"�+��$��!�$�����+����&������,&����%��+��������$��
�!�$����������� )

-��$�&������������������������&��������������������$�����&����������$���������.�������	��!�
/"��������&�������#��$���������'��������������������������#����!�����������!���������#����
�$�#�(�!�����$�#�($���0�����)�����$��������� �!����������&�����#���$���#����%����&���
����&���������$���0�����'��$��!���������"��#��$���������$����������� ���#����&������)�����
���������������#���,!�&���&"�+��$�������!�����������$����$����$�#�(�!'�#����+��$����
��&������������1

���������2��&���&��������������������������+����(�����&��������� �)�$��3������������
&���������#�����,������#�������0���+���������	��!"�����4�"&���5�����(��,�&�����#���0�6)�
$�����������+����!��%�������� ��#����#���0�� �������!������������(78�9��5(78�9�6:�
��������$�������������������������$���������� ������+��$������!�������)�$�����������
+����!�������"�#���0������+�;<�9��5(=�9�6'������������ ���&&���)�>�!������#���0�� �����
�$�+�� ��$���������%���������!��%����!��������������#�3�����������)

$������"������������&$�� ���#�3������������+��$�+����+���������� ��!�������)�����������
���������+��$������������%���#����+���������� �#���0�� �&�������������
!��%�������� �)

-$����$������� �����!������������������,&����?88�9��5=<�9�6'������ ��������$��������
������������+��"����)�-$�������!������������&$�?889����?=8�9�'������ ��������$��������
���������������"���)


�����#���#�+����!���#���@����+������������ ���$���������������,&��������������!��%����'�
�����$��3�����&$�&��%��%��+��������+��������@������������!��&����"�3�������+����+�����
�!���������������)��#��$����������������������%���$����$����������&��������������������#�
����� �'�&��������$��#�&���"�#���&$�&��� �!��&������)

$���%��� ����������#��������!�����"��%�����!�������#�����$�����"�������A���&���
�$����#���#���������������!��!�� ��"����)�2,&����%��&"&��� ��B�&����$����#���#�&�������
&��!���������&$����!���������+��&$��'���������'�����"�'�����&�!�&�����)�>�!���&"&��� �&���
�����&������������!��������� �'������� ����� �'������������%��$����� )������$����
&����������&���������������&�����������#�)

$��!��!���0�'��������0�'�������$���&���������$������������&����������!��$���������!���
��"������+����!��&��&���#������ ������#�)�$����,�������������#��������!���;7($����
!����������$�+����������=)

C�������$��������������������#��������������������!����$�����������!�#����������� �
&������)�/�,���&$�������� �����������$�����$�%�������������#�?D������������+�����������
���������� ������!��)

?)�C�����0���$��#��@���&"��#�������'�!��#�����"����#�+����$����!���;7($����!�����)�
/�,������� $����&$���������$�����$�%�������������#�;8������������+�����������
���������� ������!��

;)�*��������������"������+$�&$�&��������%���#����$����!����������#�����!����+��$����
�$�������+�����$�������)
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SFe�H�f�VKgeH���O�E�F���

d�h��!�� ��������!�����"�+��$����$����&�����������������!��%������$��������"�������#�)�
i�+�%��'�+$��������+��$���!��!���"�&��3 �����>���&���j���� ��/�������5>j/6����j��������
���@���&"�*��%��5j�*6'�<)D��$���=8�$!��$���(!$�����������&���������������!����;88�������!���
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*�����������������#������������������@�����"���0�����������#"��$���j����@�����������#�
�$�������������������)�-$��������#��������������������������!!�"��$������'��$���������
����&��������%���� ������$�������)

�����7���#����&����$��������$����!�+�������� '���� ��(!$���������$���(!$���'�������
�B�&��%���j����@�����'������$����������������#��������@������#����!������&�������

S�FL�O��gH��kFlFMP�N�b�EPLG�HbQmF�H����Sm�HHbQmF�H

VRSZn�/���������j������� �������$�+�)��#�
!�+���&��!��"��,!�����&������!��&��&��
����+�������#������������ �$� $����$����
��������'�$� $��������� �%��������"����
��������������������B�&��%���j����@�����'�
!��%�����&����&��%���� �����������&�����
����������)

�$���(!$�����"�����)��!����"��������@�������� ��������#����������&�����"��+��
�����#���������������)

��$���������+�������������&��"�����$���j����0�� ���@�����������#��$�������#������
����)

*���� �������� ��#���������������!��!'��$�����@�����%���!����"��$����������������
��!!�������$��� $��$��!��!'�����%��"�!�!�������$�����!!����)�C����!��!������������
�$������&�����+$�&$�&���������&��+�� ����@�������� $�($�������$�������!�!�����!��!�
��� ��)������$�������o�����'�!��!��������$���!������#��$��!��!���!!�����"����������
���&�!������#�+��$������� ��$����,��������@�����!������"�+��$������������ ����
������� )�c��&��+�� �o������+�������������&���&���&�����������"�&�����������#��$���
!��!(����������)

����#��"�+��$��������,��������&��+�� ����@����+��$�������������#��"�#�&�����#�?)D'�
�� $����� ������$�������o������������������?8���(#��!���������$����!�+��������&���������
5�����7�6)������"������&�����"������&���������!�+����!�!��o���������$� $�$����!�+���
!��!�'���!�&����"�����$����+��������� �)
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SFe�H�\��S��JKH�THJKP�Hq�rZsFgl�H�t
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$��!�����"�!��!�����#� ������� ��$�����������!�!�!���������������+����&���� ����
���������������������#��")����������������������$��%���� �����+����������&���&���5�,!�����
�����6�!������#��$���"��������� �����'��$���������0�� ���� �������$�&��$�0����)�
c��� �+��������������$����0���#��$��������&�����+�����!��%��������@�����&������(&���"�� �
&�!������"�#�����"� ������#������$����� $���&&��)���������!��%���������+���������&��!��$����
 �����'�������� ��$����$��&���������� ������+���������� ������ $�������!���"��%��&�������
��%�&������ �����������&��#������5��&$������ ������#�����&��&�����������!���'����4���6)�

�������"'��$�� ������+��������$��������+�����!��%�����$��!�����"�!��$���&������$��
!�+�����!!�"� ������#�����"� ������#����)�$��������&���������'�$�+�%��'�+$�����$��
 ������+����&����&�����&�������&����&��!�������)�������&$��,��!���+���������$��
&����+$�����$��+���������$��+����������������"�&������%������  �����%�)�����$����,��!��'�
�� �����������������!�!�!�����&���� �+������$�����&�����$��!�����"�!��$���� �����)�

���������2��&���&�&���������,��'�	��!��&�!����&��������$���(!$����!�����������c
�
��@����������#����2C��"!��=>���&�������)�$�"��������������#����������������������
�!!��&�������+��$������!����������#��?7�9��5(?8�9�6����?;;�9��5D8�9�6)��!������ �&�������
��,�������+��?7�9��&���&���������&���������� ����@�������������#��%�������!����&�����
+$����%��������������&��������&���������,��)�

����������,��'�	��!��&�!����&��'������$���(!$����!�������$�������%��������������
�������&������� $�����$� $����!����������&������)�$���+����&������$��������&�!�&�����
��#��5+$�����!!��&����6���������&�����"����!!�� ��#��%�������!����&����)���%����������

k�L�������s��QKgl�HM�Q��qKM����FLq�QFLH��ZL�P��LgHL�

��&�������!�������+$���������A�&��$���������&���������#�������������'�$� $�
���!����������&�����)

�����!�+����!��'������$���$�������&�����'��&&���������&��!������#�������#����&��������)

����������,���+��$�%���� ������"���������� ����#���%����&����!�� $��������� ����")�
C������ ������$���!���������+�����B�&���$���!���������#��$������")

����+��������������!�������������������������!$���&�!�����������$� $������������� �
�$�������)��*��+��+�������'��+$�&$�������$��+��������$��!��!����%����������������

W��KLqPLG�EK�GH����H�����

������%�� ��������� ������������������� �������'���������������'������$��+�"�����$��
��+�������+���+��+������������#����$����� ������������������B�&��%�)�4>�c�*��4�i2�
�>>2/�>���i2�/c		
��4>�c�*��>�����*>�j2��4>�c�*�>�*�	>�j�*2/�
�
2��>����
/c>42�	>�2�������>�i2�C��>)

��,���0������%��"�����������&��������'����&���$����&�����&�������&��������+����$���
�����!$���&�!�������)

ZJKPlgHL��W��KLqPLG

i�+�%��'��$�����"����������������$�����+�����!�����&����!�!�!����������&���� ����@�����
#���$������!��������������#�����#��"�!��!����'�����$����$��+�����&�����������#����������
��&�����$��&����&��%��!��$���� �����)

-$�������������������$������������"�&������%��+�������*��$�����!�!�!�����&���� ����
!�����&'����������2��&���&���&���������$�������#���4����+��$���?8�������(!����)�����$���
&���'��$�������� ������+�����$����������������$��� $��$��&������(������ ���%�&������ �
+��$��$��������!�+��������)�-������$���+�"'��$��4����+�������!����"�+$����� ������#�����
$����&&��������*��$�������� ������+������������� ���#��&������)�

�̀TVUVWn�/����������#��������&���&����$�&����"��������#����#����������&����&���$��
�����'�&���������&�������'�������!������ '�����������$���������������$��������
���&���������$��!�+�����!!�"� ������������������� �+����������������$���������
&�����+����)

�̀TVUVWn������������ �������$��&�������#�����&��������������������������#�����
���&���&����$�&��$�0���)

$�����������2��&���&����������@�������$����$��&���������,����!����( ������� ����������
��+�"�����&����&���������!!�"� �����)��#��$��&��&����$������ ������� �&����&�����������
������&�������#�����$����,������!!�"�!����'�������+������������������� ����������&����&�����
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rpiYXqrZ�L05391,:�2*997.KQR�

g0�9;*�=9�2*.21,�72�2*9�91�5397D*�5./�.1�27K.54�72�
,*3*7D*/�0,1B�9;*�2*.21,+�9;*�<=>?@�/72645:�2;1A2�
qTTTTq�7.29*5/�10�=9�9*B6*,59-,*R

��� z�[;*�1D*,D1495K*�5./�-./*,D1495K*�9,76�47B792�
A744�8*�/*5397D59*/�5-91B5973544:�70�9;*�9*B6*,59-,*�
B1.791,7.K�A79;�=9U??N=9U???�;52�8**.�2*9�91�5397D*R

��� z�[;*�4*5,.7.K�0-.3971.�,*K729*,2�5-91B5973544:�
A;*9;*,�5�=9U??N=9U???�2*.21,�72�31..*39*/R

l_�_a�����#�������! ������$ �' ��#! ' ��

*9�A;*9;*,�7.2-45971.�,*27295.3*�B*52-,*B*.9�72�91�
8*�B5/*R

rcl̂oǹ
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Ü5Ŷ1D2̂ ;̧1�>U

VVO�??��41B1-3
=;1.*G�}@>?TPWPTVUM�UUU

[*4*05EG�}@>?TPWPTVUM�>OO

% �'�!Ì
���	
���
á�]N�
<5,97.�X53;2�J*Y�S�


áTWWP?�XY*,,7.K8,1�

[40RG�}@PTWV�P?�P?�P?�

[*4*05EG�}@PTWV�P?�PU�PU�
FTB574G�7.01×�
áØK,-./012R31B

AAARK,-./012R31BN
á

�̀�����
���	
���=-B62�F*297��Ý

=*9*,8-,7�9**�O>�
UU@UP�[5447..

[*4G�}�SV>�M?M�UMO?

�5EG�}�SV>�M?M�UMOU

d������
�Ç����	
���=-B6-9�]X�

<*295,7.97*�UU�

�g	T?UVS?�J5.955�

=;1.*G�}SPWTS?MM�PMP?�
[*4*05EG�}SPWTS?MM�PMPP?

d!��$ 
=1B6*2����	
���
729,78-971.�R]R�

=5,3�/O]397D79̧2�/*�C;*2.*2�

PV+�,-*�/*�<54531B8*�
�TSW>O?�9R�Þ-*.97.��5445D7*,�LI:1.Q�

[̧4RG�}SST@�V@�W>�UP�UP�

[̧ 4̧3167*G�}SST@�V@�O@�U?�PU�

b !'��(
���	
����<X\

3;4ß9*,29,R�SS

@?MOO�F,̂,59;

[*4RG�}@OTL?Q�>UU�O>O�MOT?�
[*4*05EG�}@OTL?Q�>UU�O>O�MOTSVOO

*TB574G�7.012*,D73*ØK,-./012R/*

*,D73*�7.�
*-923;45./G

*TB574G�̂-./*./7*.29ØK,-./012R/*

b!  $ 
���	
���\*4452�]RFRXRFR�

>?9;�̂BR�]9;7.1.T<5,̂161-41-�]DR�

=R�R�X1E�VU�
��TUO??>�=*5.75�

=;1.*G�}??S?T>U?TMM�WS�@??�

[*4*05EG�}??S?T>U?TMM�@M�>VS

N��"�C��"
���	
���=-B62�L\1.K�á1.KQ�I9/R�
�.79�U+��,1-./�0411,�

7-�)57�g./-29,754�C*.9,*�

>OTSS�)7.K�\1.K�9,**9�à�

MW�á7.K�I5B�9,**9+�C;*-.K�;5�)5.�
á1A411.�

=;1.*G�}WP>T>VWMUV?M�N�>VWMUV@U�

[*4*05EG�}WP>T>VWPWMM@�

N#�"�!(
���	
���\-.Ká,75�á09R

=5,̂�-R�W

\T>?@P�[·,·̂8á47.9+�

=;1.*G�}SMT>S�PUU�UU?
[*4*05EG�}SMT>S�PUU�UUU

�����
���	
���=-B62�g./75�=,7D59*�I7B79*/

UUW��4/�<5;585476-,5B��15/

[;1,5765̂ 5̂B
C;*..57�M??�?OM

=;1.*G�}OUT@@�>@OM�MW??

����� ���
=[����	
���=1B65�
Z4R��5A5�-B-,�ggg+�X41̂�ggg�N�CCTU�

á5A525.�g./-29,7+�=-41K5/-.K�

Z5̂5,95�USOS?�

=;1.*G�}M>T>UT@M?�MO?O�
[*4*05EG�}M>T>UT@M?�MOU?�N�@M?�MO?U�

�! ����
���	
���Lg,*45./Q�I9/R�

�.79�]+�<*,,:A*44�X-27.*22�=5,̂
X544:B1-.9��15/�I1A*,


-847.�U>�

=;1.*G�}SPSTUT@?WO�W??�

[*4*05EG�}SPSTUT@?WO�WS?�

����(
���	
���=1B6*�g95475�R,R4R�

J75��,5.�5221�@

gT>??M?�[,-335ÍÍ5.1�L<745.1Q

[*4RG�}SOT?>TOPWSWUU>�
[*4*05EG�}SOT?>TOPS?O>O?�N�OPWSW@MU�

â����
���	
���=-B62�áRáR

�195./5�<*95471.�X4/KR+�P�+�
PT>UTUP+�\7K52;7TK195./5

;75K5A5T̂-+�[1̂:1

U@UT??>>�Z565.

=;1.*G�}WU�SP�@@W�USOU
[*4*05EG�}WU�SP�@@W�OMUO

C�! �
���	
���=-B62�á1,*5�I9/R

M9;��411,+�]Y-�X-74/7.K�MVOTP
Ç*1̂25BT/1.K+�á5.K.5BT̂-+�USPTOUM

*1-4+�á1,*5

=;1.*G�}W>T>TPSUV�M??

[*4*05EG�}W>T>TPMSS�V>P

{��p��
g]����	
���=-B62�I59D75�


*K45D5�87Í.*25�3*.9,2
]-K-295�
*K45D5�7*4ã�M?+�IJTU?SP+��äK5+

[ã4,RG�}�SVU�VU@�OM@?+�V�U@O�M@U

�5̂22G�}�SVU�OU@�OM@M

{��f#����
���	
���=-B62��]X

B14*.2̂1�KR�M

I[T?S>?U�J74.7-2

[*4G�}�SV?�P>�SOP�@S?
�5EG�}�SV?�P>�SOP�@SU

����(���
���	
���=-B62�/.R�X;/R

V�Z545.�=*K-5B��UN>P

�4*.B5,7*�g./-29,754�=5,̂
@?UP?�;5;�]45B

*45.K1,�

=;1.*G�}M?TSTPPMO�>O>>

[*4*05EG�}M?TSTPPMO�>WMM

�åß�$�
X1B852����	
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     -Model- CSV3B

  Certified t

NSF/ANSI 372
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What are Cycle Stop Valves?

The Cycle Stop Valve is a pump control
valve that makes a variable flow, con-
stant pressure pump out of most stan-
dard, constant speed pumps.

Installed between the pump and your
water system, the Cycle Stop Valve
(CSV) automatically chokes back the
output of a pump to match the users
demand for water.

As the gallons per minute decrease, the
amperage draw decreases as well be-
cause it is the weight of the water that
determines the horse power or amperage
needed,  not the pressure.

The CSV maintains a constant pressure
for the water user when demand is
within the recommended range for the
valve model being used.

It is completely mechanical and pressure
actuated.  No electricity required.

Constant speed pumps are now capable of
providing constant pressure in variable
demand situations without expensive
controls, huge pressure tanks, or water
towers.  Pumps equipped with a CSV can
operate safely from as low as 1 gpm to
as much as the pump can produce.

The CSV stops pump cycling, eliminates
water hammer, extends pump life, and
reduces energy costs compared to a
system allowed to cycle off and on ex-
cessively when demand varies.

86 gallon tank replaces 10,000 gallon tank

86 gallon tank replaces 30,000 gal standpipe
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    How Cycle Stop Valves
  Affect Pumps and Motors

Back Pressure?
As counter intuitive as it may seem, increasing back pressure does not make pumps work harder.  One

horse power is the measure of power it takes to lift 33,000 pounds of weight (or 3,750 gallons) one foot in one
minute.  Gallons and weight are the same thing to the pump.  If flow from the pump is restricted with a valve,
back pressure will increase.   As back pressure increases, gallons or weight decreases.  As the weight or gallons
of water being lifted by the pump decreases, so does power consumption, amps, or horse power.  Excess back
pressure is a free by-product of horsepower.  Back pressure makes pumps pull less amperage, not more.  Less
amperage means motors run cooler, use less electricity, and last longer.

Minimum Flow?
While Cycle Stop Valves will increase back pressure on pumps when needed, they will never let the

back pressure increase to complete shut off head.  The Cycle Stop Valve can never completely close.  There is
always water flowing through the valve even when in its fully closed position.  This flow is derived from the
minimum cooling requirements of the pump and motor.  Large submersible pumps can operate on much smaller
flows than .5 feet per second.  Flow charts for motors running at FULL LOAD AMPERAGE are not relevant for
motors pulling an average 60% of full load.  As back pressure increases until the pump is only pumping minimum
flow, amperage decreases, derating the motor.  When pulling only 50 to 60% of full load, the derated motor
can safely pump hot water up to 140 degrees according to the charts.  If a derated motor can safely pump any
amount of 140 degree water, then a tiny amount of cool water (86 degrees or less) will easily prevent the
motor from overheating.  Minimum cooling charts for derated motors have not been made available by the
motor manufactures.  Years of experience has proven many times over that motors such as a 50 HP sub will
drop from 77 amps to about 40 amps when the pump is restricted to 5 gpm flow.  This 5 gpm flow of 70
degree water going past the motor will increase in temperature to 78 degrees.  Seventy eight degrees is not
even close to 131 degree water that the charts say can safely cool a 50 HP motor when derated by 40%.   Full
speed turbines and centrifugal pumps can operate at even lower minimum flows as their motors are cooled by
air.  Motor and cooling fan are still spinning at full RPM, which will keep a motor that is only pulling 60% of full
load amps very cool.

Resting Pumps and Motors?
Pumps and motors are designed for continuous operation and do not need to rest.  This means they

will last longer if they run continuously than if they “cycle” off and on.   Motors that are coasting along at low
amperage 24 hours a day will use less electricity than the same motor pulling full load and cycling on and off
every 10 minutes or so.  Most motor and pump failures occur during start up.  Starting current can be six
times normal running amperage.  Start up tests every component of the pump and motor.  Windings, bearings,
shafts, impellers, splines, couplings, panels, even the generator at the power company are all tested each time
a pump starts.  All of these problems go away once the motor is up and running.  Common sense would suggest
that the fewer times it starts and stops, the longer a motor and pump will last.

Soft Start Equipment?
Some electric companies require soft starts on larger horse power systems.  Cycle Stop Valves will

completely eliminate water hammer with or without electrical soft start equipment and will also provide the
same no load start up comparable to any electrical soft start equipment.  This will reduce the electric bill if a
demand charge is included.

Cavitation?
Restricting the discharge from a pump with any valve will decrease the NPSH required.

The NPSH available will increase as the flow rate decreases.  Increasing the NPSHA and/or de-
creasing the NPSHR reduces the chance of cavitation.  Recirculating water from the outlet to the
inlet of an impeller can occur at low flow.  The 5 GPM bypass exiting the Cycle Stop Valve will keep
this recirculating from heating up the pump.   Cavitation like wear can occur if the pump chosen has
a recirculating problem such as with a loose-fitting wear ring.   Pumps that are made of materials
with a high tensile strength are more resistant to wear from  cavitation.  When equipped with an
additional pressure sustain pilot the Cycle Stop Valve can also control cavitation at high flow rates
by limiting the maximum flow from the pump.
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The Cycle Stop Valve model CSV3B is a pump control valve that auto-
matically adjust pump output to match your variable demands.

As your demands vary, the CSV reacts to changes in pressure and
opens and closes accordingly.  This enables it to hold a constant pres-
sure as long as your demand is more than the minimum control flow of
5 gpm.

If you demand more than your pump can provide at the pressure the
valve is trying to hold,  the valve will stop actuating at all and open
fully.  Your system pressure will become whatever pressure the pump
can build at that point.

When there is no longer any demand on the system, water will begin
to go into the pressure tank and the system pressure will begin to
rise.  The pressure tank will then refill slowly at the valve minimum
control rate of 5 gpm (not your full pump rate) until it reaches shut
off pressure.  Keep this in mind when choosing your pressure tank as
this function allows for a much smaller pressure tank to protect your
pumping system than you would be able to use on a standard system
without the CSV valve controlling the pump.  Motor manufacturers
recommend a minimum 1 minute of run time any time your pump is
called to come on. The time it takes to refill your pressure tank will
guarantee that run time regardless of how you use water.

When water is again demanded, the pressure tank will empty causing
the system pressure to reach cut in pressure and the pressure switch
will start the pump.  NOTE:  Pressure switch shut off pressure must
always be set higher than the pressure regulated by the CSV.

The CYCLE STOP VALVE model CSV3B is certified NSF ANSI/372 no
lead.  It is a single chamber diaphragm operated valve available in 2”
and 3” threaded or flanged, and 4” through 12” flanged with flow
rates available from 5 gpm to 5000 gpm.  Model CSV3B valves are
adjustable between 15-150 PSI.  Difference in pressure between inlet
pressure and outlet pressure cannot be more than 125 PSI.  Note:
In multiple pump applications, each pump must have its own  valve.

     -Model- CSV3B
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     -Model- CSV3B
Principle of Operation

The CSV3 Model B is a single chamber hydraulically operated auto-
matic valve which combines the simplicity and reliability of a dia-
phragm valve with control capabilities of a pilot operated self acting
regulator.

The diaphragm is a single unit comprised of three separate and
distinct parts; the flexing element, the guiding element and the
sealing element.  The flexing element is designed solely as a dia-
phragm.  The sealing element needs only to seal to minimum flow.
Additionally, the body design fully supports the guiding element of
the diaphragm/seal, which because of its design and hydraulic
force, expands against the body support as it closes.
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     -Model- CSV3B
      Specifications

Materials
* Body and cover; polyester coated cast iron
* Diaphragm retainer and spring: stainless steel
* Diaphragm: natural rubber, nylon fabric
 reinforced (Options -Nitrile, Buna N, EPDM)*
* Control piping:  braided stainless steel
* Control fittings: brass and 304 stainless steel

 Features
* Sizes 2”,3” threaded or flanged,
  4”,6”,8”, 10” and 12” flanged
* Flow ranges available between 5-5000 gpm
* Maintains constant outlet pressure
* Single chamber diaphragm operated
* Single one moving part design

eziS "2 "2 "3 "3 "4 "6 "8 "01 "21

epyT dedaerhT degnalF dedaerhT degnalF degnalF degnalF degnalF degnalF degnalF

L 8/76 61/18 61/319 61/319 8/521 61/561 61/1191 61/3132 2/182

H 61/514 6 61-56 61/18 2/19 61/531 61/5161 8/181 52

htdiW 4/34 8/16 8/76 8/77 4/38 8/321 8/3/51 61/5151 8/722

R 2/11 61/13 61/32 61/513 61/74 2/15 61/116 61/517 61/79

thgieW 81 52 53 54 56 051 903 923 086

Pressure - Temperature
* Max temperature 100 degrees F
* Max shutoff head 225 PSI
* Pressure ranges 15-150 PSI

150-225 PSI available
* Max differential pressure 125 PSI
* Min friction loss  14  PSI Certified NSF ANSI/372 no lead

  Certified t

NSF/ANSI 372
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     -Model- CSV3B
     Operating Data

Item# Basic Components Qty

1 Orifice 1
2 Pressure Reducing Pilot 1
3 Main Valve Body 1

Description:
The valve maintains a constant downstream pressure regardless of demand or changing
upstream pressure.  The reducing pilot senses downstream pressure and modulates the main
valve to maintain the setpoint.  When downstream pressure falls below the setting of the
reducing pilot, the pilot opens allowing the main valve to open to increase pressure to the
setpoint.  When downstream pressure rises above the setting of the reducing pilot, the
pilot closes causing the main valve to throttle toward a closed position to maintain the
setpoint.  When there is no longer any demand on the system, the main body seats to
a minimum flow.
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CSV3B2TA Parts Breakdown

Cycle Stop Valves® is a registered trademark.
All right reserved unless prior authorization is
obtained.

Cycle Stop Valves, Inc.
10221 CR 6900
Lubbock, Texas 79407
Send Email

800-652-0207
Fax: 806-885-1994
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CSV3B Installation Instructions

NOTE: Submersible motor manufacturers recommend using a flow inducer sleeve to be sure the motor is
sufficiently cooled at low flows. Pressure differential across the valve cannot be more than 125 PSI.

Please read all instructions before installation.

1) Be sure that the well has been pumped clean before the valve is installed. It is important that all lines including
the pump, be flushed clean of debris. Turn off power to pump and drain system.

2) The valve should be installed horizontally and right side up downstream of the pump before the pressure tank/
pressure switch with all demand downstream of the valve. Four inch and smaller valves can be installed vertically
with flow going up, not down. Flow direction is indicated by the arrow on the valve (Note: There cannot be any
water outlets between the pump and the valve (ie..gate valve, pressure relief valve, etc. If outlet lines exist
between the well and the tank, the valve must be installed at the well head. )

3) We recommend using teflon tape on threaded ends however most thread compounds are acceptable. All
connections should be water tight.

4) Pressure tank should be installed downstream of the CSV3B on a tee at a 90 degree angle to the main
discharge line . Pressure tank pre-charge should be 5-10 psi lower than the pressure switch start point. A water
line at least 8" or longer and no larger than tank inlet size should be used to connect the tank. Pressure switch
must be installed on the line going into the tank, as close to base of the tank as possible. (closer to the tank than
the main line). Pressure switch should never be installed directly on the main line.

5) For start up, loosen the lock nut on adjusting stem of pilot valve (small valve attached to CSV3B). Make sure
adjusting stem is loosened completely by turning counter clockwise until you feel it is no longer making contact
with the spring. Set the pressure switch to desired settings. Cut off pressure must be at least 10 PSI higher than
the desired valve set pressure (ie..40/60 pressure switch, valve set at 50). Open a small water outlet to turn pump
on. It is critical to allow at least 5GPM and not more than 10 GPM out of the system during valve setting
procedure (approximately 1 standard 3/4" water hose). Now adjust the CSV3B to desired pressure by turning the
adjusting stem on the pilot valve clockwise to increase pressure, and counterclockwise to decrease pressure.
When pressure steadies at the desired system pressure, tighten the lock nut on adjusting stem of the pilot valve.
Valve setting is complete. (Note: If water hammer occurs on pump start up, you must set valve pressure and cut in
pressure the same. For example...40/60 pressure switch, valve set at 40.)

6) Close off the water outlet making sure no water is being demanded. The pressure tank will begin to fill at
approximately 5 gpm. As pressure tank slowly fills, pressure in the system will increase until the pressure switch
turns the pump off.
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Cycle Stop Valves® is a registered trademark.
All right reserved unless prior authorization is
obtained.

Cycle Stop Valves, Inc.
10221 CR 6900
Lubbock, Texas 79407
Send Email

800-652-0207
Fax: 806-885-1994
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CSV3B Troubleshooting

Symptom Cause Remedy

Pump is cycling off and
on

Pilot screen is stopped up Clean screen (2003 or older models)

Pressure switch is not set correctly Cut off pressure must be at least 10
psi higher than valve set pressure.

Valve is not set correctly Reset valve to at least 10 PSI lower
than cut off pressure

Debri between diaphragm and seat Clean out valve

Waterlogged pressure tank Replace tank

Bad or torn diaphragm in main valve or
pilot valve

Replace damaged diaphragm

Pressure modulates
10-15 PSI from set
pressure

Air trapped in mainline-usually occurs
on new start ups and spring start ups.

Release air from main line and reset
CSV if necessary

Low Pressure Valve is not set correctly Reset valve

Check colored (red on 2", orange on 3"
and larger) restriction fitting on pilot for
enlarged, missing, or wrong color
orifice.

Replace worn orifice or get correct
colored orifice.

Demand is more than pump can provide
at desired pressure

Reduce demand so it is within pump
capabilities to maintain desired
pressure.

Chattering valve Pressure tank is located too far away
from the valve

Relocate valve or tank to bring them
closer together or add a second
smaller tank to the system close to
the valve.

Too much air pressure in tank Reduce air pressure in tank to 5-10
PSI below cut in pressure.

Worn or defective diaphragm Replace diaphragm
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Pump rapid cycles at
start up and then begins
to function correctly

Pressure switch is located on the main
line.

Move pressure switch to a small line
at the base of the tank on a line no
larger than 1 1/4" in diameter

CSV setting is too close to cut off
pressure

Set pressure switch cut off pressure
at least 10 PSI higher than CSV
setting

Air pressure in tank too high Reduce air pressure in tank to 5-10
PSI below cut in pressure

Multiple check valves in system
working against each other

Remove all but the check valve or
foot valve on the pump itself

Cut in pressure is not the same as CSV
set pressure

Set pressure switch to come on at the
same pressure the CSV is set to hold

Air trapped in cover or bonnet Loosen copper fitting on cover to
release trapped air

More than 125 psi differential between
inlet and outlet pressure of valve

Reduce differential pressure or add a
second valve

Cycle Stop Valves® is a registered trademark.
All right reserved unless prior authorization is
obtained.

Cycle Stop Valves, Inc.
10221 CR 6900
Lubbock, Texas 79407
Send Email

800-652-0207
Fax: 806-885-1994
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°̄±²³́´̄°±³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµ¶·³̧³¹̄·³µµµµµµµµµµµµµµµµµµµµµµµº³
¯̄°²³»±̄ °̄³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµ¹¼½·³̧³¾·³µµµµµµµµµµµµµµµµµµµµµµµµ¿³
¯̄°²³»±̄ °̄²³̄̄ °ÀÁÀÂ²³µµµµµµµµµµµµµµµµµµµµµµµµµ¾·³̧³Ã·³µµµµµµµµµµµµµµµµµµµµµµµµÄ³
°̄Å²³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµº¼¿·³̧³¾·³µµµµµµµµµµµµµµµµµµµµµµµµÆ³
°̄Å²³»±°̄Å³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµ½¹¼½·³̧³¹̄·³µµµµµµµµµµµµµµµµµµµµµµÇ³
°̄ÅÀÁÀÂ³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµÃ·³̧³¹̄·³µµµµµµµµµµµµµµµµµµµµµµµÈ³
°¹Å²³»±°¹Å³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµ¹¼½·³̧³¾·³µµµµµµµµµµµµµµµµµµµµµµµµÉ³
°Ê°²³°Ê°ÀÁÀÂ³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµ½¹¼½·³̧³¹̄·³µµµµµµµµµµµµµµµµµµµµ¹̄³
°Ê°Ë²³°Ê°ËÀÁÀÂ³µµµµµµµµµµµµµµµµµµµµµµµµµµ½¹¼½·³̧³Ì·³µµµµµµµµµµµµµµµµµµµµµ¹̄³
°°̄²³°°̄ÀÁÀÂ³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµ¶·³̧³Í·³µµµµµµµµµµµµµµµµµµµµµµ¹¹³
°°¾²³°°¾ÀÁÀÂ³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµµ¶·³̧³¹̄·³µµµµµµµµµµµµµµµµµµµµµ¹¾³
°°Ã²³°°ÃÀÁÀÂ³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµ¶·³̧³Ì·³µµµµµµµµµµµµµµµµµµµµµµ¹Ã³
°°¶²³°°¶ÀÁÀÂ³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµ½¹¼½·³̧³¹¾·³µµµµµµµµµµµµµµµµµµµµ¹¶³
°°¶Î²³°°¶ÎÀÁÀÂ³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµÌ·³³µµµµµµµµµµµµµµµµµµµµµµµµµ¹¶³
ÇÇÄ³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµ¹¼½·³̧³¾·³µµµµµµµµµµµµµµµµµµµµµµ¹Ê³
°°Ê²³°°ÊÀÁÀÂ³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµÃ·³̧³Í·³µµµµµµµµµµµµµµµµµµµµµµ¹Ì³
ÏÐÑÒÓÔÕÖ×ÑÑØÙÚÛ³ÜÒÙÝÕ³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµ¹°

������Þ�ß£§�ß�àá�£á��â¢���¬�®¤���

¯̄Å²³»±̄ Å̄³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµ¹¼¿·³̧³¹·³µµµµµµµµµµµµµµµµµµµµµµ¹Í³
¯̄Å²³»±̄ Å̄³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµ¹¹¼¿·³̧³¾·³µµµµµµµµµµµµµµµµµµµµµ¹Å³
¯̄Å²³»±̄ Å̄³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµ¹¼¿·³̧³¾·³µµµµµµµµµµµµµµµµµµµµµµ½ã³
¯̄Å²³»±̄ Å̄³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµ½¹¼½·³̧³Ã·³µµµµµµµµµµµµµµµµµµµµµ¾¹³
Éãã³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµº¼¿·³̧³¾·³µµµµµµµµµµµµµµµµµµµµµµ½½³
Å̄Å²³»±Å̄Å³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµº¼¿·³̧³¾·³µµµµµµµµµµµµµµµµ¾Ã²³¾¶³
Å̄Å²³»±Å̄Å³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµ½¹¼½·³̧³¹̄·³µµµµµµµµµµµµµµ¾Ê²³¾Ì³
Å̄ÅäåÀÂ³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµ½¹¼½·³̧³¹̄·³µµµµµµµµµµµµµµ¾°²³¾Í³
Å¹Å²³»±Å¹Å³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµ¹¼¿·³̧³¾·³µµµµµµµµµµµµµµµµ¾Å²³Ã̄³
ÅÊ°²³ÅÊ°äåÀÂ³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµ½¹¼½·³̧³¹̄·³µµµµµµµµµµµµµµÃ¹²³Ã¾³
ÅÅ̄²³ÅÅ̄äåÀÂ³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµ¶·³̧³Í·³µµµµµµµµµµµµµµµµÃÃ²³Ã¶³
ÅÅ¾²³ÅÅ¾äåÀÂ³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµµ¶·³̧³¹̄·³µµµµµµµµµµµµµµµÃÊ²³ÃÌ³
ÅÅÃ²³ÅÅÃäåÀÂ³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµ¶·³̧³Ì·³µµµµµµµµµµµµµµµµÃ°²³ÃÍ³
ÅÅ¶²³ÅÅ¶äåÀÂ³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµ½¹¼½·³̧³¹̄·³µµµµµµµµµµµµµµµµµµµµºÉ³
ÉÉÄ³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµ¹¼½·³̧³¹¹¼½æ³µµµµµµµµµµµµµµµµµµµµ¿ã³
ÅÅÊ²³ÅÅÊäåÀÂ³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµÃ·³̧³Ì·³µµµµµµµµµµµµµµµµµµµµµµ¶¹³
ÏÐÑÒÓÔÕÖ×ÑÑØÙÚÛ³ÜÒÙÝÕ³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµ¿½
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¯̄Í²³»±̄ Í̄²³̄̄ ÍåÁ²³»±̄ Í̄åÁ³µµµµµµµº¼È·³̧³¹·³µµµµµµµµµµµµµµµµµµµµµµ¿º³
Í̄ è̄²³Í̄ Á̄è³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµ¹¼½·³̧³º¼¿æ³µµµµµµµµµµµµµµµµµµµµµ¿º³
Í̄ è̄¶²³»±Í̄ è̄¶²³Í̄ è̄¶±ä²³³
³³³»±Í̄ è̄¶±ä³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµ¹¼½·³̧³¾·³µµµµµµµµµµµµµµµµµµµµµµ¿¿³
Èããé½³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµ¹¼½·³̧³¾·³µµµµµµµµµµµµµµµµµµµµµµ¿Ä³
Èããéº³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµ¹¼½·³̧³º¼¿æ³µµµµµµµµµµµµµµµµµµµµµ¿Ä³
Èãã³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµ¹¼½·³̧³¾·³µµµµµµµµµµµµµµµµµµµµµµ¿Æ³

������� ����� ����

������ê¢�ëì�íª¤���çª§̈î�¢ï�àá�«��í�á
ÅÀ³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµ¹¼½·³̧³º¼¿æ³µµµµµµµµµµµµµµµµµµµµµ¿Ç³
ÍÂ²³ð±Í³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµº¼¿æ³µµµµµµµµµµµµµµµµµµµµµµµµµ¿Ç³
À́Ã³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµ¹¼¿·³̧³º¼Èæ³µµµµµµµµµµµµµµµµµµµµµ¿Ç³
ÅñÀ³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµ¹¼¿·³̧³º¼Èæ³µµµµµµµµµµµµµµµµµµµµµ¿Ç³
°²³»±°³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµ¹¼½·³̧³¹¹¼¿æ³µµµµµµµµµµµµµµµµµµµµ¿Ç³
ðÅ²³»±ðÅ²³ð»±Å²³ðÅòÁÀ²³Å¹¾óå³µµµ¹¼¿·³̧³¹·³µµµµµµµµµµµµµµµµµµµµµµ¿Ç³
À́¾³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµ¹¼¿·³̧³º¼Èæ³µµµµµµµµµµµµµµµµµµµµµ¿Ç³
ÜÑôÕÐÚÑÐ³Í̄²³Í̄òè¹³µµµµµµµµµµµµµµµµµµµµµµµµµµµÂÔÔ³µµµµµµµµµµµµµµµµµµµµµµµµµµ¿È³
¹ÍÍÂ²³¾ÍÍÂ²³»±¾ÍÍÂ²³¾ÍÅ²³»±¾ÍÅ²³ÃÍÍẤÁ²³³
³³³ðÃÍÍ²³»±ðÃÍÍ³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµ¹¼¿·³̧³Ã·³µµµµµµµµµµµµµµµµµµµµµµ¿È
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ÂûûÕÖÖÑÐÙÕÖ²³ÂÒüÙÔÙËÐý³þÿÒÙ��ÕÚØ³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµ¿É³
äÕ�ÔËûÕ�ÕÚØ³́×ÒØÑ��³�ËÔôÕÖ³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµÄã³
äÕ�ÔËûÕ�ÕÚØ³ÜËØÕ³�ËÔôÕ³åËû�ÖµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµÄã³
äÕ�ÔËûÕ�ÕÚØ³óËÚÝÔÕ³�ÙØÖ³µµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµµÊ¹³
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Â³�¹̄µ̄̄ ³�ÙÚÙ�Ò�³ÑÐÝÕÐ³û×ËÐÛÕ³�ÙÔÔ³Ë��Ôý³�ÑÐ³ËÚ³ÙÚÝÙôÙÝÒËÔ³
�ËÐØÖ³ÑÐÝÕÐµ

ÂÔÔ³�ÐÙûÕÖ³ËÐÕ³ØÕ��ÑÐËÐý³ËÚÝ³ÖÒÓ�ÕûØ³ØÑ³û×ËÚÛÕ³�ÙØ×ÑÒØ³ÚÑØÙûÕ³
ËÚÝ³ÖÒ�ÕÐÖÕÝÕ³ËÔÔ³�ÐÕôÙÑÒÖ³�ÐÙûÕÖµ
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WheY

�d[
�cf[Yf[] �d�Y�Y_dY] �c\Yj
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V=�V>V=Yead_V�d[V V V ?V>V?cffY[V@]]Yigjh
VA�V>VAaf\jYV�d[V V V �V>V�cBY_
V@�V>VV@bbY]]c_hV V V CV>VCYf[Vc_V=YjdỲVCajBYV

�d[V V V ��V>V�XYbDVc_V�e_dfp
E�V>VEfdcfV�d[V V V =�V>V=̂ggY_V̀c_V�XYbD
VV V V =CV>VV=̂ggY_V̀c_V=YjdỲV

CajBY
VV V V =WV>VWc[ajV=̂ggY_VFa_[]
VV V V �V>V�Ya[
VV V V �V>VV�Y[Y_Y\V?hea]]V

GV>VGY]]V�Y[Y_V
HV>VHF�V
�V>V�I�

VV V V WV>VVWc[ajVJajjVdf[Y_fajV
ea_[]K

VV V V LV>VId_][V�XYbD
VV V V mV>V�Ybcf\V�XYbD
VV V V MV>VV?c[XVL][Vaf\Vmf\V

�XYbD
VV V V NV>VVOd[XY_VL][Vc_Vmf\V

�XYbD
VV V V ��V>V�[adfjY]]V�[YYj
VV V V ��V>V�e_dfpV�c\̂jY
VV V V APV>VAa_]XQAc[VPa[Y_
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Þ�úª�á���í
k¦���¢áß�á����ú�§�î÷�láß�á����¥¢ß�õ���í�ê¢mõ�ª�ß�©ª�«����h�m

nopqrpstunvoqrn wsxntoyn n zs{rn |szxn}psvr

ì¢íª��Þ�úª�á���í
Vk~~�kMMV =�Vkk��WV V L�m�V ���lkk

Vk~~��mNV =�Vkk��m�WVV V M�N�V N�lNn

Vk~~~nnNV =�Vkk��M�WV V M�N�V NNlLk

Vk~~�km�V =�Vkk��WV V M�N�V�VL�V ��lLn

Vk~~�kNNV =�Vkk��L�WV V M�N�V�VL�V �nlNn

Vk~~��mMV =�Vkk��m�WV V LL�N�V�VLL�m�V L~MlMn

Vk~~�kMNV =�Vkk��WV V LL�m�V�Vm�V L�Nlkn

Vk~~�L�mV =�Vkk��L�WV V LL�m�V�Vm�V L~�lkn

�d[Vbcf]d][]Vc̀�VV̀d_][VbXYbDV_Yead_VDd[�V]Ybcf\VbXYbDV_Yead_VDd[�V_Y[adfY_VJd̀Veja][dbK

¥¦�§̈���í��(í�¢á�j�ß�¥¦�§̈
Vk~~�L�MV =�Vkk�V��NV V L�m�V �M�l�k

Vk~~�M��V =�V��kk�V��NV V L�m�V M�l�k

Vk~~�M�MV =�V��kk��LV��NVV L�V nMlkk

Vk~~�km�V =�Vkk��LV��NV V M�N�V�VL�V nMlkk

(í�¥¦�§̈
Vk~~�kNnV =�Vkk��mV��LV V M�N�V mnl~k

Vk~~~nnkV =�Vkk��MV��LV V M�N�V mNlnk

Vk~~�M�MV =�V��kk��mV��LVV M�N�V mnl~k

Vk~~~k�kV =�V��kk��MV��LVV L�m�V�VM�N�V mnl~k

Vk~~�kmMV =�Vkk�V��LV V M�N�V�VL�V nnlkn

Vk~~�kmnV =�Vkk�V��LV V LL�m�V�Vm�V Lk�l~k

Vk~~�L~�V =�Vkk��LV��LV V LL�m�V�Vm�V LkMl�n

Vk~~��L�V =�Vkk��mV��LV V LL�N�V�VLL�m�V LkLl~n

j�ß�¥¦�§̈
Vk~~�kN�V =�Vkk��mV��mV V M�N�V mnl~k

Vk~~~nnLV =�Vkk��MV��mV V M�N�V mNlnk

Vk~~~k�LV =�V��kk��MV��mVV L�m�V�VM�N�V mnl~k

Vk~~�kmNV =�Vkk�V��mV V M�N�V�VL�V nnlkn

Vk~~�km~V =�Vkk�V��mV V LL�m�V�Vm�V Lk�l~k

Vk~~�L~�V =�Vkk��LV��mV V LL�m�V�Vm�V LkMl�n

Vk~~��mkV =�Vkk��mV��mV V LL�N�V�VLL�m�V LkLl~n

�íª������í����(í�¢á�j�ß�¥¦�§̈
Vk~~�kmmV =�Vkk�V��LV��V V M�N�V�VL�V L~�l~k
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