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Operating Conditions and Instructions for M20/5TM
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Safety

To ensure the safe and 
useful operation of your Tank 
Cleaning Machine, please read 
and follow these instructions 
prior to installation and 
operation of this machine. In 
addition, please carefully follow 
the MSDS (Material Safety Data 
Sheets) for any manufacturer’s 
cleaning media to be used with 
this machine. Do not exceed 
the pressure and temperature 
thresholds stated herein to 
avoid operational problems 
with this product. 

Manufacturer’s Warranty

Lechler’s manufacturer’s 
warranty applies strictly to  
(1) any defects in the making 
of the Tank Cleaning Machine 
and (2) adherence to its 
performance specifications 
within a 10% tolerance limit 
when operated as instructed 
herein within the first year of 
purchase. Specific service life 
is not expressly guaranteed, 
as Lechler can only suggest 
maintenance procedures 
which should be followed and 
performed to best maximize 
that service life.

Handle with Care

The quality of the spray 
depends on the condition of 
the surface of the nozzles. If  
the outlet surfaces or nozzle 
edges are damaged at all 
during mounting or handling  
of the unit, the quality of 
the spray will no longer be 
assured. For this reason,  
please take care in handling  
or mounting of the unit.

Scope of Product Usage

Lechler Tank Cleaning 
Machines have been 
developed, designed, and 
manufactured based on the 
best available technology. They 
are intended for the cleaning 
of large tanks and vessels 
(e.g., over 20’ in diameter) and 
difficult cleaning challenges. 
The structural design and 
material selection were made 
with this purpose in mind. Use 
of the Tank Cleaning Machine 
for purposes other than 
this can lead to dangerous 
situations for which Lechler 
is not responsible.

For damages resulting from 
improper use of this machine, 
the operator bears the sole 
risk and liability. It is suggested 
that every person charged with 
operating this machine or with 
performing its assembly and/
or disassembly should sign a 
written confirmation that they 
have been instructed on the 
operation and/or maintenance 
of it.

Product Maintenance

Regular maintenance to 
your Tank Cleaning Machine 
will add years to your unit’s 
performance life and can be 
performed in one of two ways:

1. Send your unit to Lechler, 
Inc. for us to maintain 
and return to you. The 
price for this will include a 
maintenance charge plus 
the cost of replacement 
parts.

2. Maintain the unit yourself 
by strict adherence to the 
assembly and disassembly 
instructions contained 
herein. Not following these 
instructions voids Lechler’s 
warranty and absolves 
Lechler of any liability due 
to damage to or caused by 

the machine. Purchase of all 
component parts required 
for maintenance can be 
made from Lechler.

3. Such maintenance should 
be performed for roughly 
every 500-800 hours of 
service by the unit or every 
4 months (whichever comes 
first). Strenuous usage 
may require service more 
frequently. Watch for any 
noticeable deteriorating 
changes in performance. 
You may also choose to 
inspect some of the wetted 
parts (parts continually in 
contact with fluid passing 
through the machine) and 
compare them to new ones 
for signs of wear. If you 
have any uncertainty, simply 
send your unit to Lechler 
for inspection and potential 
maintenance.

4. When cleaning a clogged 
nozzle, do not use metal 
or sharp tools to clean, as 
these could damage the 
internal vanes. Use a soft 
bristle brush and reverse 
water flush the nozzle after 
loosening debris to send it 
back out the inlet end.

5.  If the nozzle is damaged or 
worn or is not performing  
as expected, replace it.

Operating Process

The inlet fluid pressure causes 
a gear-controlled rotation 
around the vertical and 
horizontal axes of the Tank 
Cleaning Machine. The 2 or 
4 jet nozzles spray the vessel 
walls systematically following a 
defined path. This cycle takes 
approximately 9-31 minutes 
depending on the number 
of nozzles on the unit and 
the operating pressure. For 
volumetric flows above 80 
gpm, a special inlet ring  
should be used.

Performance 
Considerations

These machines are 
characterized by the following 
features:

n High impact cleaning 
performance at low 
pressures (30-80 psi)

n No lubricants required for 
operation

n Higher impact cleaning 
(80-120 psi, 80-100 gpm) 
requires removal of the 
standard guide to be 
replaced by a guide ring 
and replacement of the 
impeller standard with a 
high flow modified impeller.

n Systematic cleaning of the 
entire tank (360°)

n  316L Stainless Steel 
construction throughout (save 
for certain gear parts made of 
PTFE and carbon fiber).

Water Quality

There are no particular 
requirements for water quality. 
Particles in the cleaning fluid 
however do pose a threat to 
operational performance. In 
order to protect the bearings 
during operation, a filter with  
10 to 20 mesh size should  
be used.

Critical Temperatures

The Tank Cleaning Machine 
can be used in a temperature 
range of 35°F-200°F with the 
optional high temperature 
bushing for temperatures 
above 140°F. This bushing 
contains the standard 25% 
carbon-filled PTFE material. 
Continuous washing 
temperatures above 140°F  
without the high temperature 
bushing are not recommended.

— continued



Technical Data for the 
Tank Cleaning Machine

Maximum tank diameter for 
thorough cleaning: 50 ft.
Recommended operating 
pressure: 30-100 psi
Flow Rates: Vary due to the 
number of nozzles and inlet 
pressure; range from 40 gpm 
@ 40 psi (2-nozzle unit) to 110 
gpm @ 100 psi (4-nozzle unit)
Installation: Vertically 
downward; special versions 
for horizontal operation are 
available upon request
Connection: 11/2" male NPT, 
11/2" female NPT, or flange
Material: 316L Stainless Steel; 
gear components made from 
PTFE and carbon fiber

Installation Assembly

We recommend the use of 
PTFE tape as thread sealer. 
Apply approximately two 
turns of this tape onto the 
pipe threads in a clockwise 
direction. This is to prevent 
the Tank Cleaning Machine 
from leaking or loosening from 
the threaded connection. The 
machine simply screws directly 
onto the supply pipe and 
does not need any additional 
mounting.

Use a wrench to tighten the 
Tank Cleaning Machine to 
ensure the connection is 
leakproof. The jaws of the 
wrench should have an 
adequate cover to prevent 
damage to the surface of  
the metal.

Positioning the Tank 
Cleaning Machine

It is important to install the 
Tank Cleaning Machine at an 
appropriate position within the 
tank or vessel for the most 
effective cleaning. For instance, 
the machine should ideally  
be inserted approximately  
1/3 of the way from the top for 
typical cleaning, especially of 
the lower portion and floor of 
the tank. However, if the ceiling 
of the tank needs particular 
emphasis, the machine should 
be inserted about halfway 
between the tank top and 
bottom. Some machines are 
inserted from the bottom. The 
best location for your cleaning 
will ultimately result from your 
own testing and experience.

Preparation Prior  
to Operation

Follow these procedures 
prior to operation of the Tank 
Cleaning Machine:

1. Inspect all fluid connections 
for proper assembly and 
tightness against leaks.

2. For proper machine 
functionality, use a fluid 
supply line with an inner 
diameter of at least 11/2". 
The supply line should 
NOT be a ribbed type, as it 
should avoid movement in 
the tank.

3. Ensure that the pump or 
inlet fluid source can create 
between 30 and 100 psi of 
pressure.

4. Flush all supply lines and 
valves prior to connecting 
the Tank Cleaning Machine.

5. Install a filter either before 
the Tank Cleaning Machine 
or on the pump’s inlet side  
(10 to 20 mesh size is 
suggested).

Tools Needed

•  Allen screw driver  
(if you have female fittings)

• Padded jaw pliers
• Spanner wrench
• Allen wrench
• Crescent (or socket) wrench

Recommended Items

•  A 10-24 UNC for screw 
holes—to clean threads on 
screw holes, if screws seem 
difficult to remove

• Five minute epoxy or 
adhesive such as 3M Super 
Strength Adhesive—to 
anchor the PTFE/Carbon 
fittings and bushings

Operating Parameters

When operating the Tank 
Cleaning Machine, include 
these procedures:

1. Operate the machine at 
an inlet fluid of pressure 
of between 30 and 100 
psi. If the Tank Cleaning 
Machine is run at pressures 
higher than 100 psi, its life 
expectancy is reduced or 
at the least, more frequent 
maintenance is required.

2. Ensure the ambient 
temperature is between 
35°F and 200°F, the range 
for which this machine can 
ideally operate.

3. Open the fluid supply valve 
slowly in order to avoid 
hydraulic shock due to air 
pockets. Repeated hydraulic 
shock can cause damage to 
the Tank Cleaning Machine.

4. Flush and drain the unit 
after each use. Use clean 
water to do so, especially 
when working with cleaning 
agents. Water residues can 
cause significant damage  
if frost occurs. 
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Frost Protection

If the Tank Cleaning Machine 
is not constantly in use, it is 
important to ensure that the 
water within both the unit and 
the cleaning system does not 
freeze at certain temperatures 
during non-operation periods. 
Freezing could lead to damage 
of the machine and/or the 
components.

This is why it is important to 
completely drain the unit after 
each use. If necessary due to 
the possibility of freezing, the 
machine’s fluid supply pipes 
should be disassembled and 
drained when the cleaning 
system is not in use.

Spare Parts List

See pages 32-33.

Customer Service Contact:

Lechler Inc.
445 Kautz Rd.
St. Charles, IL  60174
Phone: 630-377-6611  
or 800-777-2926
Fax: 630-377-6657
info@lechlerusa.com
www.lechlerusa.com



Thank you for purchasing the Lechler M20/5TM Tank 
Cleaning Machine. This manual will be of assistance to you in 
performing your own installation and maintenance of your unit. 
Please be aware that when maintenance is required on your unit, 
you may also send it to Lechler for servicing.

We are in the process of changing the name of this Machine 
to the 5TM. However, for those who have known it as the M20 
for years, we are currently transitioning by reference the unit to 
customers as our M20/5TM unit. In addition, component parts 
beginning with 21/ have also been given new part numbers. For 
these components, both old and new part numbers are listed 
together to help eliminate confusion.

Types of installation

n Hose mounting for tank insertion
n Permanent mounting for tank CIP
 • Female Inlet
 • Male Inlet
 • Flange Mounting
 • Cart-mounting for roll-in CIP 

Installation of M20/5TM

Hose mounting

Because the M20/5TM 
has balanced flow from 
all nozzles, it is very stable 
when mounted on a hose. 
Corrugated hose is not 
usually recommended  
since it encourages  
swaying during operation.

Female inlet

Preferred for food 
applications, the female inlet 
offers fewer exposed pipe 
threads. When mounting to 
the inlet, use wrench flats 
(arrow) on the top of the inlet 
to tighten with a wrench. Use 
of a pipe wrench will damage 
finish and leave deep marks.
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Male inlet

Preferred for ease of mounting, 
the male inlet is shorter and 
weighs less than the female 
version. When mounting to the 
inlet, use wrench flats (arrow) 
on the top of the inlet to tighten 
with a wrench. Use of a pipe 
wrench will damage the inlet.

Flange mounting

Preferred as the most 
secure mounting, the flange 
inlet allows for permanent 
mounting and dismounting 
when needed. The flange is 
standard 150# 316 Stainless 
Steel.

Cart-mounting  
for roll-in CIP

The portable cart provides 
versatility in the use of an 
M20/5TM device. The unit 
can be pulled or pushed 
through an enclosure 
on its PTFE wheels, thus 
increasing the area size 
that a single M20/5TM 
can clean. THE CART REQUIRES USE OF AN M20/5TM 
“BRDRV” MODEL. The BRDRV model has an extra set of 
bearings to allow the M20/5TM to be used in an inverted 
position, which is required for the cart.

General Notes  

These Installation instructions are for typical industrial installations. 
The M20/5TM does not meet sanitary requirements for 3-A or 
pharmaceutical applications for a permanently mounted CIP 
device. Please consult with Lechler for any questions regarding  
a sanitary operation.

Use of PTFE pipe ribbon on all inlet male connection threads 
is recommended to prevent galling of the threads. Thread lock 
solutions can be used to ensure the M20/5TM is mounted 
securely (if allowed within your tank environment).
 



Permanent CIP –  
bottom cleaning 

Always mount the M20/5TM 
above the fill line of the tank. 
When mounted near the tank 
roof, the M20/5TM is most 
effective for impacting tank 
walls and the tank bottom.

Permanent CIP –
top cleaning 

If more impact is needed on 
the interior top of the tank, the 
M20/5TM should be mounted 
lower in the tank. However, 
the fill level may need to be 
lowered to prevent accidental 
submerging of the M20/5TM.

CIP Mounting 

Tank cleaning machines 
depend on direct “line of sight” 
cleaning action. Obstructions 
such as baffles and mixing 
blades will create shadows 
where the spray will not impact 
directly. A second spray unit 
may be needed to ensure 
complete interior cleaning.

Installation of M20/5TM

General Note  

Tank cleaning nozzles are 
only one part of an overall 
CIP strategy. It is always the 
customer’s responsibility to 
evaluate the effectiveness of 
any CIP system. Generally 
a CIP system should be 
evaluated upon installation 
and periodically thereafter to 
confirm system effectiveness. 
In all cases, Federal and 
Industry standards should take 
precedence in your CIP plan.
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Final Installation Checklist

1.  Always check the nozzles 
for tightness with a wrench 
just before installing. Handling 
and impact may loosen 
nozzles in some instances. 
(Note the arrow for 21/24S 
[5TC.000.1Y.24.S0.0] Set Screw 
referred to in step 2.)

2.  Visually check the 21/24S 
(5TC.000.1Y.24.S0.0) set screw 
on the main hub. If not screwed 
in fully, tighten securely with an 
Allen wrench.

3.  Mount the M20/5TM in  
the tank.

4.  Turn on the wash water 
and check the rotation of the 
nozzle hub and body.



Usage Tips for the M20/5TM  
Tank Cleaning Machine

The M20/5TM is a high 
flow, low pressure machine. 
Operating pressure levels are 
usually from 40 to 150 PSI at 
the nozzle. Higher PSI levels 
may shorten gear life. 

For permanent mountings, 
always mount your M20/5TM 
above the fill line of your tank. 

Do not submerge your 
M20/5TM in the tank contents. 

Due to PTFE composite 
parts, continuous washing 
temperatures above 140°F 
(60°C) are not suggested. 
Higher temperatures are 
possible for short periods 
or when the unit is inactive. 
Special bushings are available 
for operation above 140°F and 
up to 200°F. Contact Lechler  
for more information.
 

Do not attempt to operate the 
M20/5TM if it has been stored 
in freezing temperatures, since 
ice may have formed in the 
gear box. Suggestion: Use low 
pressure warm water first to 
thaw the gear train. 
Always open water supply 
valves slowly so as to avoid 
hydraulic impact to the 
M20/5TM’s internal turbines. 

Do not use the M20/5TM to 
passivate new tanks. Do not 
use with highly concentrated 
acids which are not compatible 
with 316 grade stainless steel. 

Avoid pumping particulate 
matter through your M20/5TM. 
A screen used to catch large 
particulate at the inlet will help 
prevent damage to the unit 
(and save wear on your pump 
as well). 

Screws and parts of the 
M20/5TM are made of specific 
materials for compatibility. 
Never substitute non-standard 
parts or screws. Severe 
corrosion and metal failure 
may result. 

Hammering or excessive 
force to remove parts is 
NOT recommended. Where 
possible, use parts cleaner  
to remove contaminates from 
frozen parts.

We recommend you inspect 
your M20/5TM after every  
500 to 800 hours of operation, 
or every 4 months (whichever 
comes first). 

All M20/5TM machines, 
regardless of flow rate, have 
90% of their parts in common. 
An M20/5TM can be easily 
reconfigured to meet new CIP 
needs as they occur. Consult 
Lechler for the appropriate 
parts you need to modify 
your M20/5TM Tank Cleaning 
Machine.
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Frequently Asked Questions

1. How much pump do I 
need to run this machine?

Ask your local 
Representative for 
recommended pumps, 
pressures and GPM. Your 
representative will need to 
know tank sizes and nozzle 
emplacement. 

2. Can I run steam through 
the M20/5TM?
a.  You should never run steam 

through an M20/5TM
b.  These machines are 

lubricated and cooled by 
wash water. The absence of 
water will greatly accelerate 
gear wear. 

3. Can I recirculate 
wash water through the 
machine?
a.  Properly screened wash 

water can be reused to 
operate an M20/5TM 
machine. A 10 to 20 mesh 
screen is usually sufficient.

b.  Some soft particulate will 
not usually interfere with this 
machine. 

c.  Wash water with sand 
or hard grit should be 
avoided since it will cause 
accelerated wear to gear 
faces. 

4. How can I get the most 
life out of my M20/5TM 
gears?
a.  Lower pressure = fewer 

revolutions (meaning less 
wear-and-tear on gears)

b.  Regular dismantling will 
allow for clearing abrasive 
particles that can grind 
metal away.

c.  Stick to your CIP routine 
—don’t let the M20/5TM 
run for hours while you are 
doing other things

d.  Screen material going 
through the M20/5TM. 
A 20 mesh screen will 
remove large particles and 
damaging materials.

5. Can I run the M20/5TM 
on a hose?
a.  Yes. Since the M20/5TM is 

a balanced thrust machine, 
it will not swing wildly when 
operated properly.

b.  Do not use corrugated 
flex hose for operating the 
M20/5TM. This will cause 
the device to wiggle or 
swing. A standard 11/2" to 2" 
solid hose is sufficient.

Troubleshooting Tips
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Problem:  
There is not enough flow 
and pressure coming  
from the M20/5TM.

Answer: 
1.  Check your pressure up 

where the M20/5TM is 
operating. Your pump may 
have 80 PSI at the pump 
head, but at the top of the 
tank where the M20/5TM is 
operating, line pressure may 
only be 25 PSI. 

2.  Account for Feet of Head in 
your pump selection. 

3.  Be sure to use an adequate 
diameter pipe to handle 
the amount of flow you 
are generating. A pipe of 
insufficient diameter will 
restrict flow.

4.  Use of a solid hose line is 
recommended.

Problem:  
Spray is only coming  
from some of the nozzles.

Answer:
1.  The M20/5TM has a 

flow-through design that 
allows most particulate of 
reasonable size to pass 
through the upper chamber 
of the machine. However, 
the nozzles have stream 
straighteners in them that 
increase the effective spray 
distance of the M20/5TM. 
Certain size particles which 
reach the straighteners 
might not pass through 
them. Soft particulates will 
often break up and pass 
through these nozzles 
anyway, but hard material 
over 5/32” in diameter will 
be trapped in the nozzle, 
affecting the nozzle flow.

Problem:  
The M20/5TM is not 
rotating. I have tried 
increasing line pressure 
but it still won’t turn.

Answer:
1.  The M20/5TM machine has 

a flow-operated design. 
Additional pressure to the 
machine will have little effect 
on the operation of the 
machine. 

2.  Follow Steps 1-5 in this 
manual (see page 10).  
Check to see if impeller 
moves freely. If not, clean all 
parts and reassemble.

 
3.  If the M20/5TM is still not 

rotating, a problem with 
the gear drive is probably 
the cause. Check for loose 
bushings.

 
4.  Follow remaining 

procedures in this manual 
to determine the cause and 
corrective action for gear 
failure.

a.  Remove the M20 from the 
cleaning area. 

b.  Unscrew the nozzles from 
the hub and reverse flush 
with water. Do not attempt 
to push obstructions out 
by inserting anything in the 
outlet end of the nozzle. This 
could bend internal guides 
and seriously reduce spray 
effectiveness.



Part # 5TC.000.1Y.03.00.0  (21/03S)
 5TC.000.1Y.03.R0.0  (21/03R)
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Maintenance of M20/5TM

3. Inspect Inlet

Inspect your machine for 
debris and foreign materials 
that may have collected. 
Although your Tank Cleaning 
Machine is difficult to plug 
up, problem materials going 
through the machine will affect 
performance and gear life. 
We have found pump 
impellers, valve seat fragments, 
rocks, and chunks of glass 
wedged into machine inlets.

We suggest using a 20 mesh 
in-line screen to trap debris 
and to reduce wash quality 
problems.

4. Remove Impeller

Insert a small screw driver 
in between the vanes of the 
impeller to lock it in place. 
Use an Allen (hex) wrench to 
remove the screw and washer.

Part # 5TM.000.1Y.02.BS.0  (21/02FN)
 5TM.000.1Y.02.BR.0  (21/02MN)
 5TC.000.1C.02.FS.0  (21/02FS)
 5TC.000.1Y.02.SP.0  (21/02SP)

1. Remove the Inlet

The M20/5TM comes with 
either a female or male inlet 
or a version that connects 
to a flange. All but one of 
the sockets of the screws on 
your Tank Cleaning Machine 
use a standard 5/32" Allen 
(hex key) wrench. The 21/24S 
(5TC.000.1Y.24.S0.0) Set Screw 
requires a 2mm socket wrench.

Remove the six screws holding 
the inlet in place, and discard 
them. Nylock patches on these 
screws are not recommended 
for multiple uses. Always 
replace with 316SS screws 
using locking patches.

REASSEMBLY:  
Tighten to 60 inch lbs (+/- 3)

2. Remove Guide Ring  
or Vane

Your machine has been fitted 
with a guide ring (for high flow 
units) or a standard guide 
(fixed vane for lower flow units).  

These pieces should lift directly 
and freely out of the machine. 
Should the guide ring be 
difficult to remove, there is a 
slot around the circumference 
of the guide into which you can 
insert a tool to help remove it.
 
REASSEMBLY:
Do not install gaskets or pipe 
tape in this area. Leakage here 
is normal.

Part # 5TC.000.1Y.03.00.0  (21/03S)
 5TC.000.1Y.03.R0.0  (21/03R)

Part # 5TC.000.1Y.05.00.0  (21/05S)
 5TC.000.1C.18.S0.0  (21/18SNL)
 5TC.000.1Y.19.00.0  (21/19)

Note: All part numbers listed on these pages are the new component part numbers followed by the old M20 part 
number in parentheses. Please refer to the M20/5TM Parts List on pages 32-33 for all new part numbers and the 
associated old ones. At present, any component can be ordered by either the new or the old part number.
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5. Removing Impeller

Sometimes the impeller may 
not lift out easily. If necessary, 
turn your machine upside 
down and gently tap on the 
counter or table. This will 
usually loosen the impeller.  
Do not ever hammer on parts 
or assemblies.

REASSEMBLY:
The impeller is keyed to lock 
onto the primary shaft. Be 
sure that the impeller’s bottom 
side is facing downward and 
engages the primary shaft 
before proceeding to the  
next step.

Part # 5TC.000.1Y.05.00.0  
 (21/05S)

6. Remove Base Plate

Stand the machine upside 
down and remove the four hex 
head screws from the base 
plate. Discard these screws 
and replace them with 316SS 
screws with fresh Nylock 
patches. 

Inspect the area below the 
gear box for any accumulation 
of debris materials. Presence 
of sand signals a wash water 
problem. An accumulation 
of soft foreign material may 
indicate the unit has been 
submerged in the tank’s 
contents. 

REASSEMBLY:  
Tighten to 60 inch lbs (+/- 3)

7. Remove Screws from 
Inner Circle

Remove the four socket screws 
that hold the Bearing Support 
Cover in place.

Part # 5TC.000.1C.18.S0.0  
 (21/18SNL)

8. Reassembly Tip –  
Keep Bearing Support 
Bottom Side Down

There are two Bearing Support 
Covers in your machine which 
are interchangeable. When 
assembling your machine, 
be sure that the bottom side 
(grooved side) faces down 
toward the black bearing. 
The top side facing you when 
assembled correctly should be 
smooth and flat.

Part # 5TC.000.1Y.31.00.0  
 (21/31)

TOP SIDE

BOTTOM 
SIDE

TOP SIDE BOTTOM 
SIDE

Part # 5TM.000.1Y.33.C0.0  (21/33L)
 5TC.000.1C.21.H0.0  (21/21HNL)



 shows shaft scoring
 new shaft

Part # 5TC.000.1Y.11.00.0  
 (21/11P)
 5TC.000.R5.29.C0.0  
 (21/29TC)
 5TC.000.1Y.19.00.0  
 (21/19)
 5TC.000.1C.18.S0.0  
 (21/18SNL)
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9. Push Out Primary Shaft 
Assembly

Gently push the top of the 
Primary Shaft out through the 
bottom of the machine.

10. Assembly Tip –
Mount Shaft Bushing  
Slot Side Up

1. Fit the Primary Shaft back 
into the key end of the impeller. 
Holding the impeller with 
a cloth while tightening or 
removing the socket screw will 
make this task easier.

2. Very Important – Always 
remount the black composite 
shaft bushing with the cut slot 
side mounted up (away from 
the screw and washer side).

3. Under heavy pressure, the 
washer will sometimes curl. 
If this happens, discard the 
washer and replace it. Do not 
attempt to reverse a deformed 
washer and remount it, as this 
will bind up the shaft. 

11. Inspect Primary Shaft

The Primary Shaft turns 16–32 
times faster than any other 
gear in your machine. Even 
though it interfaces with a 
PTFE-composite gear, it usually 
shows wear first.
 
An indicator of wear is that the 
gear faces will become sharp. 
Worn gear faces themselves 
will accelerate wear on the 
gear facings which they 
engage. It is best to replace the 
Primary Shaft if it shows any 
sign of wear. 

12. Inspect Primary Shaft

The upper part of the Primary 
Shaft is steadied by a large 
PTFE/Carbon bushing in the 
upper body chamber (See 
Step 13). Evidence of heavy 
scoring on the sides of the 
shaft is a clear indication of 
particle entrapment. If this 
is left unchecked, the shaft 
diameter will reduce, creating 
shaft oscillation and thereby 
accelerating advanced wear 
to the PTFE Composite Gear. 
Replace the Primary Shaft 
and the composite guide shaft 
bushing when heavy scoring 
is seen.

 NEW WORN

Part # 5TC.000.1Y.11.00.0 
 (21/11P)

 5TC.000.R5.29.C0.0 
 (21/29TC)

 5TC.000.1Y.19.00.0 
 (21/19)

 5TC.000.1C.18.S0.0 
 (21/18SNL)

Part # 5TC.000.1Y.11.00.0  
 (21/11P)
 5TC.000.R5.29.C0.0  
 (21/29TC)
 5TC.000.1Y.19.00.0  
 (21/19)
 5TC.000.1C.18.S0.0  
 (21/18SNL)

Part # 5TC.000.1Y.11.00.0  (21/11P)
 5TC.000.R5.29.C0.0  (21/29TC)
 5TC.000.1Y.19.00.0  (21/19)
 5TC.000.1C.18.S0.0  (21/18SNL)

Note: All part numbers listed on these pages are the new component part numbers followed by the old M20 part 
number in parentheses. Please refer to the M20/5TM Parts List on pages 32-33 for all new part numbers and the 
associated old ones. At present, any component can be ordered by either the new or the old part number.
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13. Inspect PTFE/Carbon 
Shaft Bearings

There are two PTFE/Carbon 
Shaft Bearings in your machine 
which are interchangeable. 
These bearings are designed 
to take much of the wear of use 
and pressure in your machine. 
Early replacement of worn 
bushings will help extend the 
wear life of your machine’s 
gears. 

Since all surfaces are flat, wear 
such as shown at lower left is 
easily seen. Also be alert for 
embedded sand or grit (lower 
right) that will actually increase 
gear damage. Discard and 
replace as necessary.

14. Remove Four Screws 
from Gear Frame

There are five screw heads 
showing on the bottom of the 
gear frame. Remove the four 
socket head screws shown at 
the upper part of this photo.  
Do not remove the screw 
that has a washer. If you 
accidentally remove the screw 
with a washer, you will have 
loose gears to deal with as you 
go to the next step.

NEW

WORN WORN with 
embedded 

sand

15. Lift Out Gear Frame

The gear frame should now 
lift out of the body easily. If 
you accidentally removed the 
wrong screw in the last step, 
you may have to shake and 
turn the body to release the 
gear frame.

REASSEMBLY TIP:
When replacing the gear 
assembly in the main body, 
be sure that the screw with the 
washer under it is located at 
the back of the unit — farthest 
away from the nozzle assembly 
side. This is the only way the 
gear box will mount properly.* 

16. Remove Hub Assembly

Remove the six hex head 
screws that hold the nozzle 
assembly to the body. Grasp 
the nozzle hub and lift firmly. 
Turning the nozzle hub slightly 
while lifting will assist in the 
mounting or removal of  
this assembly. Set the nozzle 
assembly aside for the 
moment. 

REASSEMBLY TIP:  
After mounting the nozzle hub 
assembly onto the main body, 
turn the nozzle hub 1/4 turn 
back and forth and check to 
see if you see gear movement 
on the top gear engagement  
in the top of the machine.

Part # 5TC.000.R5.29.C0.0  (21/29TC)

 

Part # 5TC.000.1C.18.S0.0  
 (21/18SNL)
 

Part # 5TC.000.1Y.30.00.0  (21/30)
 5TC.000.L4.16.P0.1  (21/16PTZ)
 5TC.000.R5.29.C0.0  (21/29TC)
 5TC.000.R5.15.C0.0  (21/15TC)
 5TC.000.P6.16.S0.0  (21/16S8)
 5TC.000.1Y.31.00.0  (21/31)
 5TM.000.17.28.S0.0  (21/28S)
 5TC.000.1C.18.S0.0  (21/18SNL)

Part # 5TC.000.1Y.24.S0.0  (21/24S)
 5TC.000.2R.26.BR.1  (21/26BR)
 5TC.000.C9.26.R0.0  (21/26R)
 5TC.000.1Y.21.00.0  (21/21ND)
 5TC.000.1Y.24.C0.0  (21/24C)
 5TC.000.55.21.G0.1 (21/21G)
 5TC.000.1Y.22.00.0  (21/22)
 5TM.000.1Y.24.02.0  (21/24MD2) or 
 5TM.000.1Y.24.04.0 (21/24MD4)

* Hint: The four 
mounting holes 
form an “arrow” 
pointing towards 
the nozzle 
assembly.
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17. Remove Six Screws 
from Gear Wheel

Insert a small screw driver 
through the “nose” port of the 
body. Remove the six socket 
screws from the Gear Wheel 
and discard the screws. These 
screws are Nylock patched.

REASSEMBLY TIP:
Always use new Nylock screws 
for this mounting. Tighten 
screws in a pattern, alternately 
tightening a screw on opposite 
sides of the gear. Loose screws 
on this assembly can cause 
machine failure.

18. Remove Gear Wheel

Depending on the type of 
Tank Cleaning Machine you 
have, you will find one of two 
different gears at this point.  
The common gear for upright 
usage is a two-part gear that 
protects the gears from torque 
damage if the machine is 
struck from the side.

REASSEMBLY TIP:  
On all metal-to-metal slip 
surfaces, use a clean cloth to 
wipe all surfaces clean and 
free of any particles before 
assembling it on the machine. 

19. Inspect Gear Wheel 
(Upright Model)

Since this gear allows the 
wash water into the gear box, 
it is beneficial to remove it and 
clear away any particulate that 
may have become entrapped. 
Use of wash water containing 
a great deal of sand or grit can 
result in severe scoring of the 
clutch surfaces, which requires 
the gear clutch to be replaced.

Also remember to check the 
groove of the Thrust Race for 
ripples or pitting. This part is 
press-fit onto the Gear Wheel 
and is supplied separately.

20. Inspect Gear Wheel 
(BRDRV Inverted Model)

For Tank Cleaning Machines 
that operate upside down or 
horizontally, the Gear Wheel will 
be a one-piece design. 

Always remember to check the 
groove of the Thrust Race for 
ripples or pitting (see arrow). 
This part is press-fit onto the 
Gear Wheel and is supplied 
separately. Note: The gear 
wheel with the fixed clutch and 
race (21/12CF13) replaces the 
gear wheel with race (21/12) 
and its clutch (21/13) on newer 
models.

GEAR 
WHEEL 
for upright 
operation

THRUST RACE

GEAR 
WHEEL for 
horizontal 
or inverted 
operation

THRUST RACE

Part # 5TC.000.1C.18.S0.0  (21/18SNL)
 

Part # 5TC.000.1Y.12.00.0  (21/12)
 5TC.000.1Y.13.00.0  (21/13)
 5TC.000.C9.26.R0.0  (21/26R)

Part # 5TC.000.C9.26.R0.0 (21/26R)
 5TC.000.1Y.12.00.0 (21/12)
 5TC.000.1Y.13.00.0  (21/13)

Part # 5TM.000.1Y.12.13.0  
 (21/12CF13)
 5TC.000.C9.26.R0.0  
 (21/26R)

Note: All part numbers listed on these pages are the new component part numbers followed by the old M20 part 
number in parentheses. Please refer to the M20/5TM Parts List on pages 32-33 for all new part numbers and the 
associated old ones. At present, any component can be ordered by either the new or the old part number.
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21. Remove Thrust Balls 
and Retainer

Worn Thrust Balls are difficult to 
examine individually. However 
the PTFE Retainer is sized to 
entrap the correct size stainless 
ball. Therefore, if the ball 
bearings fall out of the PTFE 
Retainer, they are probably 
worn. (Ball bearings are not 
supplied separately.)  Failure 
to replace the Thrust Balls and 
Retainer will increase wear to 
the thrust races.

22. Lift Machine Body and  
Expose Stem Gear

Lift the body straight up. This 
will leave the Stem Gear on the 
table. 

REASSEMBLY TIP:  
For Tank Cleaning Machines 
that have a bearing race in 
the Stem Gear, this is the only 
efficient way to assemble the 
machine.

23. Examine the Stem 
Gear

If your machine is an upright 
model, the Stem Gear will 
appear as the one on top. The 
screw holes will be visible. Skip 
Step 24 about the 2nd race.

If your machine is run inverted 
or horizontally, the Stem Gear 
will appear as the one on the 
bottom right. 

REASSEMBLY TIP:  
For second race machines, 
this top race guide should turn 
easily and without binding. If 
not, check the guide edges for 
rough spots, and sandpaper 
the edges smooth.

24. Examine the Second 
Race Stem Gears

These photos show how the 
races are assembled. A quick 
way to safely disassemble this 
race is to turn the unit over and 
hold it over a trash receptacle. 
Holding the Stem Gear by the 
top gears, gently rap the bot-
tom of the gear against your 
other hand to dislodge the top 
cover and release all the ball 
bearings. Discard all of the ball 
bearings.

REASSEMBLY TIP:  
The ball bearings come in a kit 
of 58 each. When all bearings 
are in place, there will be a gap 
so the balls can roll loosely.

Part # 5TC.000.2R.26.BR.1  
 (21/26BR)

Part # 5TM.000.1Y.27.00.0  (21/27)
 5TC.000.1Y.04.00.0  (21/04V)

Part # 5TC.000.1Y.04.00.0  (21/04V)
 5TM.000.C9.26.R0.0  (21/04VR)
 5TM.000.R6.4V.R0.0  (21/04VB)
 5TC.000.R5.09.00.0  (21/09TC)

Part # 5TC.000.1Y.04.00.0  (21/04V)
 5TM.000.C9.26.R0.0  (21/04VR)
 5TM.000.R6.4V.R0.0  (21/04VB)
 5TC.000.R5.09.00.0  (21/09TC)
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25. Remove the Bottom 
Race

Repeat the hand clap 
technique from step 24 to 
dislodge the bottom race. 
Sometimes the race will resist 
removal. One trick is to gently 
push the race out with a wire 
through the screw holes.

Examine the races for wear. 
This normally appears as 
lines and bumps on the race 
interior. Replace both races 
at the same time. (Races are 
sold individually but should be 
purchased in pairs.)

26. Inspect for Damage

Inspect the gear and facings 
for damage. Some scoring may 
appear on the side of the stem 
body. If this is seen, you should 
closely examine the hardened 
body bushings inside the 
machine body.

REASSEMBLY TIP:  
Prior to reassembly, rinse out 
the groove on the Stem Gear 
and dry it with a clean cloth to 
remove any trapped sand or 
grit.

27. Replace the PTFE 
Carbon Bushing in the 
Stem Gear (remember 
Step 12 about the Primary 
Shaft inspection?)

If the primary shaft showed 
any sign of etching, you should 
replace the PTFE Carbon 
Bushing in the Stem Gear. It 
is a good idea to replace this 
bushing periodically anyway 
to prevent etching of the gear 
shafts. 

28. PTFE Carbon Stem 
Bushing

The PTFE Carbon Stem 
Bushing acts as a support for 
the Primary Shaft. Particulate 
can become trapped inside 
this bushing and damage 
the main shaft. It is advisable 
to periodically replace this 
bushing.

REASSEMBLY TIP:  
The PTFE Carbon bushing 
is mounted inside the Stem 
Gear with a 5 minute epoxy 
or general purpose glue. The 
bushing is inserted in the 
direction shown in the photo on 
the top right. Be sure to wipe 
away any excess glue before 
allowing the part to dry.

Part # 5TC.000.1Y.04.00.0  (21/04V)
 5TC.000.R5.09.00.0  (21/09TC) or  
 5TC.000.63.09.00.0 (21/09C)

Part # 5TM.000.C9.26.R0.0  
 (21/04VR)

Part # 5TC.000.1Y.11.00.0  
 (21/11P)

Part # 5TC.000.1Y.04.00.0  (21/04V)
 5TC.000.R5.09.00.0  (21/09TC) or  
 5TC.000.63.09.00.0 (21/09C)

Note: All part numbers listed on these pages are the new component part numbers followed by the old M20 part 
number in parentheses. Please refer to the M20/5TM Parts List on pages 32-33 for all new part numbers and the 
associated old ones. At present, any component can be ordered by either the new or the old part number.
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29. Assemble the Nozzles

This is an EXTREMELY 
IMPORTANT step. Before 
working on the nozzle hub, 
remove this set screw and 
throw it away. Failure to remove 
this screw will result in the 
stripping of all the threads 
on the nozzle hub during the 
inspection process. 

REASSEMBLY TIP:
Always use a new set screw  
to hold the nozzle hub in place. 
This is a cupped end screw 
and is designed to bite into the 
thread surface and hold the 
hub in place.

30. Remove the Hub 
Connector

Using a spanner wrench, 
unscrew the hub connector 
(counterclockwise) and  
remove it.

REASSEMBLY TIP:
If you have forgotten to 
remove the set screw, you 
have probably destroyed all 
the threads on this part. Do 
not attempt to reassemble 
using the hub connector — it 
will seize on the hub and this 
will mean replacing both the 
connector and the hub.

31. Examine the Hub 
Connector

Examine the interior of the 
Hub Connector to see if 
there is any damage due to 
particle entrapment. Regular 
inspection and wiping these 
surfaces clear will help reduce 
unnecessary wear and 
expense.

If badly scored, remove and 
replace the Connector.

32. Inspect Thrust Balls 
and Retainer

As you did with the Thrust Balls 
in the main body, examine 
the bearings to see if they are 
falling out of the PTFE Retainer. 
Replace the bearings if they 
are worn. Also examine the 
Race Guides and look for 
wear. Periodic replacement 
is suggested to help prevent 
Race Guide wear.

Part # 5TC.000.1Y.24.S0.0  
 (21/24S)

Part # 5TC.000.1Y.24.C0.0   
 (21/24C)

Part # 5TC.000.1Y.21.00.0  (21/21ND)
 5TC.000.C9.26.R0.0  (21/26R)
 5TC.000.2R.26.BR.1  (21/26BR)
 5TC.000.1Y.22.00.0  (21/22)
 5TC.000.1Y.24.C0.0  (21/24C)
 5TM.000.1Y.24.02.0  (21/24MD2) or    
 5TM.000.1Y.24.04.0  (21/24MD4)

Part # 5TC.000.2R.26.BR.1  
 (21/26BR)
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33. Inspect Thurst Race 
Guides

Examine the Race Guides and 
look for wear. These guides are 
press-fit onto the gears. The 
guides are sold individually, but 
it is recommended to replace 
them in pairs.

34. Install the Nozzles on 
the Hub

Unless there is damage to 
one of the nozzles or the hub, 
you do not normally have to 
remove the nozzles from the 
hub. Loctite has been applied 
to the threads of the nozzles.

If any of the nozzles are 
plugged, attempt to remove 
the material by reverse water 
flushing. Never attempt to push 
debris out of the nozzles by 
sticking an object up through 
the inlet end of the nozzle, 
since this will damage the 
internal vanes.

REASSEMBLY TIP:  
Use 60 inch/lbs force to tighten 
nozzles.

35. Reassembly Tip – 
Keep All Correct Parts  
in Place

When threading the nozzle 
hub back onto the Nozzle 
Connector, make sure you 
have all the correct parts 
in place. Be careful starting 
threads on the Nozzle Hub 
— avoid cross threading (i.e., 
when threads are misaligned)! 
Use of a removable strength 
threadlocker is advisable 
on the threads of the nozzle 
connector to the nozzle hub.

36. Reassembly Tip – 
Thread Hub All the Way 
Down

For best results, make sure the 
hub is threaded all the way 
down onto the hub connector 
(see arrows). It should be 
seated tightly against the 
shoulder of the connector.

2 or 4 represents the number 
of nozzles that go in this hub 
on the machine

Part # 5TC.000.1Y.21.00.0  (21/21ND)
 5TC.000.C9.26.R0.0  (21/26R)
 5TC.000.2R.26.BR.1  (21/26BR)
 5TC.000.1Y.24.C0.0  (21/24C)
 5TC.000.1Y.22.00.0  (21/22)

Part # 5TC.000.C9.26.R0.0  
 (21/26R)

Part # 5TC.007.1Y.23.00.0  (21/23S-A)
 5TC.008.1Y.23.00.0  (21/23S-B)
             5TC.009.1Y.23.00.0  (21/23S-C)
            5TC.010.1Y.23.00.0  (21/23S-D)
 5TC.011.1Y.23.00.0  (21/23S-E)

Part # 5TM.000.1Y.24.02.0  
 (21/24MD2) or 
 5TM.000.1Y.24.04.0  
 (21/24MD4)

Note: All part numbers listed on these pages are the new component part numbers followed by the old M20 part 
number in parentheses. Please refer to the M20/5TM Parts List on pages 32-33 for all new part numbers and the 
associated old ones. At present, any component can be ordered by either the new or the old part number.

A-E in part # represents 7–11 mm  
orifice nozzles, respectively



*Part # 5TC.000.C9.27.U0.0  (21/271Q)

*Part # 5TC.000.C9.27.H0.0  
 (21/273Q)
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37. Replace the Set Screw 
– Important!

ALWAYS replace the Set Screw 
after inspections. For larger flow 
machines, this step is crucial to 
keeping the hub in place. Hand 
tighten hard.

38. Inspect the Hub 
Support Bushing

Inspect the Hub Support 
Bushing for scratches or 
damage. Minor build-up can 
be scoured away with steel 
wool and solvent or food grade 
oil (if necessary).

This part is made of specially-
hardened Stainless Steel that is 
locked onto the body with  
5 minute epoxy cement. 

39. Inspect the Upper 
Body Bushing

The Upper Body Bushing 
(now in stainless steel but 
older versions are in black) is 
what holds the Stem Gear in 
place. Sometimes after much 
long usage, this bushing will 
become worn and show wear 
marks. If this happens, you 
should remove and replace 
this bushing.

GENERAL TIP:  
1. Simple corrosion and 
material build-up on this 
bushing can be scrubbed 
away with steel wool and food 
grade oil.
2. Always check this bushing to 
be sure it is tightly screwed in 
place. To tighten the bushing, 
turn clockwise.

40. Inspect the Lower 
Body Bushing

The Lower Body Bushing 
(shown here in black by 
arrow but now in stainless 
steel) steadies the Stem 
Gear. Sometimes after much 
long usage, this bushing will 
become worn and show wear 
marks. You should replace 
worn bushings. Loose bushings 
will impede operation and 
cause gear damage.

GENERAL TIP:  
1. Simple corrosion and 
material build-up on this 
bushing can be scrubbed 
away with steel wool.
2. Always check this bushing to 
be sure it is tightly screwed in 
place. To tighten the bushing, 
turn counterclockwise.

* Please contact Lechler for 
questions concerning this part.

Part # 5TC.000.1Y.24.S0.0  (21/24S)

*Part # 5TC.000.C9.27.L0.0  (21/272Q)
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41. Inspect the Race Guide 
on Lower Bushing

The race guide is attached 
to the lower body bushing. 
Because it cannot be allowed 
to move freely, it is also 
secured with Loctite.
 
If this race guide is badly 
worn, it should be removed 
and replaced. This is done by 
unscrewing the lower bushing 
(shown in black by arrow but 
now in stainless steel), and 
then a new Guide should 
be press-fit into place on the 
bushing.

REASSEMBLY TIP:  
This bushing is reverse-
threaded from the top body 
bushing.

42. Assemble the  
Gear Box

REASSEMBLY TIP:  
A properly assembled gear 
box should allow for the white 
Tefzel Gear (see arrow) to 
be rotated almost effortlessly 
with a fingertip. If the gear 
will not turn easily, check the 
fitting of the Horizontal Gear 
into the Tefzel Gear cam lock. 
Also check to see if the PTFE 
Carbon bushing was mounted 
incorrectly (reversed with the 
slotted side facing the wrong 
way). If so, this will compress 
the bushing on the shaft and 
cause problems in rotation.  
If neither works, disassemble 
and rebuild the gearbox. 

43. Perform Gear 
Inspections

Many of the gear inspections 
that are outlined in the 
following steps can be quickly 
performed while the unit is 
still assembled. Check out the 
gears, they should not wiggle 
or shift position when forced by 
hand. They should feel solid.
 
Should the gear facings appear 
to be wear free and the gear 
shafts feel fairly wiggle free — 
the gear box can be set aside. 
You are finished with your 
disassembly and inspection.

The following Steps 44–57 
are to help with the 
disassembly and review  
of each gear.

44. Loosen Remaining  
Top Socket Screw

You can now loosen the 
remaining screw on the top  
of the gearbox, but do not 
remove it yet.

Part # 5TC.000.C9.26.R0.0  
 (21/26R)

Part # 5TC.000.1C.18.S0.0  
 (21/18SNL)

Note: All part numbers listed on these pages are the new component part numbers followed by the old M20 part 
number in parentheses. Please refer to the M20/5TM Parts List on pages 32-33 for all new part numbers and the 
associated old ones. At present, any component can be ordered by either the new or the old part number.
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45. Remove Bushing 
Support Cover

Remove the four socket screws 
that hold the Bushing Support 
Cover on the horizontal shaft.

46. Note Location of Notch 
on Bushing Support Cover

Remember that as it was on 
the Primary Shaft, the Bushing 
Support Cover also has a 
notched side to fit over the 
PTFE Carbon Bushing.  

REASSEMBLY TIP:
Be sure that the notched 
side of the cover is pointed 
toward the bushing and the 
top smooth side is visible 
when reassembling the gear 
box. The Retaining Ring has a 
recessed area for the bushing 
to fit inside.

47. Remove Horizontal 
Shaft Socket Screw

Use a narrow wrench to hold 
the flats on the horizontal shaft 
while you remove the socket 
head screw that retains it.  
Be careful not to disturb the 
PTFE Carbon bushing.

If your unit does not have flats, 
you can use padded pliers to 
grip the Tefzel Gear and hold 
it while removing the socket 
screw (see photo). 

48. Remove Horizontal 
Shaft

Now the Horizontal Shaft Gear 
should slide out. This will also 
drop the Tefzel gear out as well. 

REASSEMBLY TIP:
Take note of how the horizontal 
shaft engages the cam cutout 
(see arrow) on the Tefzel Gear. 
This is critical for the gearbox 
that these parts fit correctly so 
that they will turn easily and not 
bind. 

 BOTTOM TOP

Part # 5TC.000.1C.18.S0.0  
 (21/18SNL)

Part # 5TC.000.1Y.31.00.0  
 (21/31)

Part # 5TC.000.1C.18.S0.0  
 (21/18SNL)
 5TM.000.17.28.S0.0  
 (21/28S)
 5TC.000.L4.16.P0.1  
 (21/16PTZ)
 5TC.000.R5.29.C0.0  
 (21/29TC) or
 5TC.000.63.29.C0.0 
 (21/29C)

Part # 5TC.000.R5.29.C0.0  
 (21/29TC) or
 5TC.000.63.29.C0.0 
 (21/29C)
 5TM.000.17.28.S0.0  
 (21/28S)
 5TC.000.L4.16.P0.1  
 (21/16PTZ)
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49. Reassembly Tip – 
Install Carbon Bushing 
Correctly

This is another point that is 
worth special note. The PTFE 
Carbon bushing (same as you 
have on the Primary Shaft) 
must fit with the slotted side 
toward the gears. The backside 
of the PTFE Carbon bushing is 
recessed to allow the washer to 
nest inside the bushing.  If this 
bushing is reversed, the gear 
box will not turn properly, and 
the Tank Cleaning Machine 
will heat up and possibly stop 
turning when in operation.

50. Inspect Tefzel Gear

There is often a lot of 
misinformation about this 
gear. The Tefzel Gear provides 
lubricity to its engagement with 
the primary shaft, given that is a 
PTFE-composite material. This 
is necessary since the Primary 
Shaft turns 16-32 times faster 
than the other gears. The Tefzel 
gear is also the safety breaker 
for the unit. If the Machine is 
exposed to a sudden surge of 
pump pressure, the Tefzel gear 
will have its teeth stripped away 
(see arrow). As this destruction 
of the gear would occur before 
the power from the surge 
can twist the gear frame, the 
gear frame is thus protected 
from damage. Normal wear 
is shown on the center gear 
of the lower photo. To insure 
performance, replace this gear 
when it shows wear.

51. Inspect Horizontal 
Shaft for Sharp Edges

Just like on the Primary Shaft, 
the Horizontal Shaft shows 
wear on the gears when the 
gear faces become sharp. 
If this happens, remove and 
replace this gear.

52. Inspect Horizontal 
Shaft for Worn Shaft Sides

As you saw with the Primary 
Shaft, the shaft sides of 
the Horizontal Shaft can 
become worn due to particle 
entrapment in the gearbox 
bushings. If this happens, 
replace the gear and remove 
and replace the PTFE Carbon 
Gear Box bushings.

Part # 5TC.000.R5.29.C0.0  
 (21/29TC) or
 5TC.000.63.29.C0.0 
 (21/29C)

Part # 5TC.000.L4.16.P0.1  
 (21/16PTZ)

Part # 5TM.000.17.28.S0.0  
 (21/28S)

Part # 5TM.000.17.28.S0.0  
 (21/28S)

Note: All part numbers listed on these pages are the new component part numbers followed by the old M20 part 
number in parentheses. Please refer to the M20/5TM Parts List on pages 32-33 for all new part numbers and the 
associated old ones. At present, any component can be ordered by either the new or the old part number.
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53. Remove Loosened 
Gear Box Screw

Now you can completely 
remove the screw on the 
top of the gear box. This will 
allow the Pinion Gear and the 
Stainless Steel Worm gear to 
be removed.

54. Remove Pinion Sleeve

One fitting that is often 
misplaced is the Stainless 
Steel Pinion Sleeve. This 
sleeve steadies the side of 
the Pinion Gear. If the Pinion 
Gear shows wear on the shaft 
sides, remove and replace this 
sleeve.

55. Inspect Worm Gear

The Stainless Steel Worm Gear 
is identical to the Tefzel Gear. 
However, do NOT try to replace 
the Tefzel gear with this one. 
It is better to fix your system 
to avoid hydraulic hammering 
of the gear than to try this 
substitution. 
   
The Worm Gear shows wear 
by the shaving away of the 
surface of the gear (sometimes 
the entire gear face is shaved 
away). Remove and replace 
any gears that show wear. 

56. Inspect Pinion Gear 
and Sleeve

Check the Pinion Gear teeth 
for big nicks and the Gear 
Shaft for scoring. Remove and 
replace as necessary. If scoring 
is present on the Gear Shaft, 
then also replace the Pinion 
Sleeve.

Part # 5TC.000.1C.18.S0.0  
 (21/18SNL)
 5TC.000.1Y.19.00.0  
 (21/19)
             5TC.000.1Y.14.00.0  
 (21/14)
             5TC.000.1Y.17.00.0  
 (21/17)

Part # 5TC.000.1Y.14.00.0  
 (21/14)
 5TC.000.1Y.17.00.0  
 (21/17)

Part # 5TC.000.P6.16.S0.0  
 (21/16S8)

Part # 5TC.000.1Y.14.00.0  
 (21/14)
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Maintenance of M20/5TM

57. Replace PTFE Carbon 
Bushings

If you have removed the gears, 
you should also replace the 
PTFE Carbon Bushings. These 
are cemented into place with 5 
minute epoxy. 

REASSEMBLY TIP: 
1. Pretest the fittings to be 
sure they seat properly before 
gluing.  Be sure they seat 
completely down into the fitting.
2. On the two fittings that are 
mounted opposite each other 
on the right, you may choose 
to use a hand-operated reamer 
to insure that both fittings are 
in perfect alignment. Do not 
remove too much material! 

58. Reassemble the Unit

At this point, you have a table 
full of parts and you are out of 
steps. No problem! Just work 
your way backwards through 
these steps and assemble 
each section in the reverse 
order that you took them apart. 
Remember, a lot of parts are 
interchangeable so you are 
going to have two of some 
parts. Keep a clean cloth 
handy to wipe down parts 
as you assemble your Tank 
Cleaning Machine. If you do 
this inspection and cleaning 
regularly, you will get many 
dependable hours of service 
from your machine. 

Part # 5TC.000.R5.15.C0.0  (21/15TC) or
 5TC.000.63.15.C0.0 (21/15C)

Note: All part numbers listed on these pages are the new component part numbers followed by the old M20 part 
number in parentheses. Please refer to the M20/5TM Parts List on pages 32-33 for all new part numbers and the 
associated old ones. At present, any component can be ordered by either the new or the old part number.



Summary of Parts /  
Inlets & Shafts

25

Part #  5TC.000.1Y.03.00.0 (21/03S)
Guide Standard

Part #  5TC.000.1Y.03.R0.0 (21/03R)
Guide Ring – High Flow

Part #  5TC.000.1Y.05.00.0 (21/05S)
Impeller Standard for Guide Standard

Part #  5TM.000.17.28.S0.0 (21/28S)
Secondary Horizontal Shaft

Part #  5TC.000.1Y.11.00.0 (21/11P)
Primary Shaft

Part #  5TC.000.1Y.14.00.0 (21/14)
Pinion Gear
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Summary of Parts /  
Guides & Miscellaneous Parts

Part #  5TM.000.C9.26.R0.0 (21/04VR)
Races for VHT Stem

Part #  5TM.000.R6.4V.R0.0 (21/04VB)
Ball Bearings for VHT Stem (58/set)

Part #  5TC.000.C9.26.R0.0 (21/26R)
Thrust Race Only

Part #  5TC.000.1Y.04.00.0 (21/04V)
Stem

Part #  5TC.000.1Y.19.00.0 (21/19)
Washer

Part #  5TC.000.1Y.17.00.0 (21/17)
Pinion Sleeve

Note: All part numbers listed on these pages are the new component part numbers followed by the old M20 part 
number in parentheses. Please refer to the M20/5TM Parts List on pages 32-33 for all new part numbers and the 
associated old ones. At present, any component can be ordered by either the new or the old part number.



Summary of Parts /  
Bushings & Clutches
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Part #  5TC.000.R5.09.00.0 (21/09TC)
Main Stem Bushing (25% Carbon-filled PTFE)
or #  5TC.000.63.09.00.0 (21/09C –  
High temperature Carbon)

Part #  5TC.000.R5.15.C0.0 (21/15TC)
Collar Bushing (25% Carbon-filled PTFE)
or #  5TC.000.63.15.C0.0 (21/15C –  
High temperature Carbon)

Part #  5TC.000.1Y.31.00.0 (21/31)
Bearing Support Cover

Part #  5TC.000.1Y.12.00.0 (21/12)
Gear Wheel with Race

Part #  5TM.000.1Y.12.13.0 (21/12CF13) 
Gear Wheel with Fixed Clutch & Race

Part #  5TC.000.R5.29.C0.0 (21/29TC)
Shaft Bearing (25% Carbon-filled PTFE)
or #  5TC.000.63.29.C0.0 (21/29C –
High temperature Carbon)

Part #  5TC.000.1Y.13.00.0 (21/13)
Clutch



Part #  5TC.000.2R.26.BR.1 (21/26BR)
Thrust Balls & Retainer

28

Summary of Parts /  
Worm Gears & Screws

Part #  5TC.000.P6.16.S0.0 (21/16S8)
Worm Gear Secondary

Part #  5TC.000.1Y.24.S0.0 
(21/24S)
Set Screw for MD Hub

Part #  5TC.000.L4.16.P0.1 (21/16PTZ)
Worm Gear Primary

Part #  5TC.000.1C.18.S0.0 (21/18SNL)
Nylock Socket Head Cap Screw

Part #  5TC.000.1C.21.H0.0 (21/21HNL) 
Nylock Hex Head Screw 

Part #  5TC.000.1C.02.FS.0 (21/02FS) 
Socket Head Cap Screw

Note: All part numbers listed on these pages are the new component part numbers followed by the old M20 part 
number in parentheses. Please refer to the M20/5TM Parts List on pages 32-33 for all new part numbers and the 
associated old ones. At present, any component can be ordered by either the new or the old part number.



Summary of Parts /  
Hub Assembly Parts

29

Part #  5TC.000.55.21.G0.1 (21/21G)
Hub Cover Gasket

Part #  5TC.000.1Y.21.00.0 (21/21ND)
Hub Cover

Part #  5TC.000.1Y.24.C0.0 (21/24C)
Hub Connector Only

Part #  5TC.000.1Y.22.00.0 (21/22)
Bevel Gear
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Summary of Parts /  
Exterior Body Parts

Part #  5TM.000.1Y.02.BS.0 (21/02FN)
Inlet Nipple – 11/2" NPT Female

Part #  5TM.000.1Y.02.BR.0 (21/02MN) 
Inlet Nipple – 11/2" NPT Male

Part #  5TC.000.1Y.02.SP.0 (21/02SP)
Inlet Flange – 11/2", 150#

Part #  5TM.000.1Y.27.00.0 (21/27)
Body

Note: All part numbers listed on these pages are the new component part numbers followed by the old M20 part 
number in parentheses. Please refer to the M20/5TM Parts List on pages 32-33 for all new part numbers and the 
associated old ones. At present, any component can be ordered by either the new or the old part number.



Summary of Parts /  
Nozzles & Structures
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Part #  5TM.000.1Y.33.C0.0 (21/33L)
Bottom Cover

Part #  5TM.000.1Y.24.04.0 (21/24MD4)
Hub 4 Nozzle Only

Part #  5TM.000.1Y.24.02.0 (21/24MD2)
Hub 2 Nozzle Only

Part #  5TC.007.1Y.23.00.0 (21/23S-A) Nozzle, 7 mm orifice 
Part #  5TC.008.1Y.23.00.0 (21/23S-B) Nozzle, 8 mm orifice
Part #  5TC.009.1Y.23.00.0 (21/23S-C) Nozzle, 9 mm orifice
Part #  5TC.010.1Y.23.00.0 (21/23S-D) Nozzle, 10 mm orifice
Part #  5TC.011.1Y.23.00.0 (21/23S-E) Nozzle, 11 mm orifice

Part #  5TC.000.1Y.30.00.0 (21/30)
Internal Gear Frame Only

Part #  5TC.000.1Y.33.V0.0 (No 21/equivalent)
Bottom Cap/Valve for Bottom Cover
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M20/5TM Parts List  
(by Part Number)

Refer to the Assembly Record of the Packing List to determine  
which alternate part numbers were used when the machine was supplied.

*Material:  Tefzel® is a Trademark of E. I. DuPont De Nemours and Company
               

New Part Number Old Part Number Description Material*

5TC.000.1Y.02.SP.0 21/02SP Inlet Flange – 1-1/2”, 150# AISI 316L

5TC.000.1Y.03.00.0 21/03S Guide Standard AISI 316L

5TC.000.1Y.03.R0.0 21/03R Guide Ring – High Flow AISI 316L

5TC.000.1Y.04.00.0 21/04V Stem AISI 316L

5TC.000.1Y.05.00.0 21/05S Impeller Standard for Guide Standard AISI 316L

5TC.000.1Y.11.00.0 21/11P Primary Shaft AISI 316L

5TC.000.1Y.12.00.0 21/12 Gear Wheel with Race AISI 316L

5TC.000.1Y.13.00.0 21/13 Clutch AISI 316L

5TC.000.1Y.14.00.0 21/14 Pinion Gear AISI 316L

5TC.000.1Y.17.00.0 21/17 Pinion Sleeve AISI 316L

5TC.000.1Y.19.00.0 21/19 Washer AISI 316L

5TC.000.1Y.21.00.0 21/21ND Hub Cover AISI 316L

5TC.000.1Y.22.00.0 21/22 Bevel Gear AISI 316L

5TC.000.1Y.24.C0.0 21/24C Hub Connector Only AISI 316L

5TC.000.1Y.30.00.0 21/30 Internal Gear Frame Only AISI 316L

5TC.000.1Y.31.00.0 21/31 Bearing Support Cover AISI 316L

5TC.000.2R.26.BR.1 21/26BR Thrust Balls & Retainer AISI 302 / PTFE

5TC.000.55.21.G0.1 21/21G Hub Cover Gasket PTFE

5TC.000.C9.26.R0.0 21/26R Thrust Race Only AISI 316L Kolsterized

5TC.000.L4.16.P0.1 21/16PTZ Worm Gear Primary AISI 316L / TEFZEL®

5TC.000.P6.16.S0.0 21/16S8 Worm Gear Secondary WM 88

5TC.000.R5.09.00.0 21/09TC Main Stem Bushing 25% Carbon-filled PTFE

See pages 34 through 38 for a diagram and photo directory of parts.



New Part Number Old Part Number Description Material
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5TC.000.R5.15.C0.0 21/15TC Collar Bushing 25% Carbon-filled PTFE

5TC.000.R5.29.C0.0 21/29TC Shaft Bearing 25% Carbon-filled PTFE

5TC.000.1C.02.FS.0 21/02FS Socket Head Cap Screw AISI 304

5TC.000.1C.18.S0.0 21/18SNL Nylock Socket Head Cap Screw AISI 304

5TC.000.1C.21.H0.0 21/21HNL Nylock Hex Head Screw AISI 304

5TC.000.1Y.24.S0.0 21/24S Set Screw for MD Hub AISI 316L

5TC.007.1Y.23.00.0 21/23S-A Nozzle – 7 mm Orifice AISI 316L

5TC.008.1Y.23.00.0 21/23S-B Nozzle – 8 mm Orifice AISI 316L

5TC.009.1Y.23.00.0 21/23S-C Nozzle – 9 mm Orifice AISI 316L

5TC.010.1Y.23.00.0 21/23S-D Nozzle – 10 mm Orifice AISI 316L

5TC.011.1Y.23.00.0 21/23S-E Nozzle – 11 mm Orifice AISI 316L

5TC.000.63.09.00.0 21/09C Main Stem Bushing Carbon

5TC.000.63.15.C0.0 21/15C Collar Bushing Carbon

5TC.000.63.29.C0.0 21/29C Shaft Bearing Carbon

5TM.000.17.28.S0.0 21/28S Secondary Horizontal Shaft AISI 316

5TM.000.1Y.02.BR.0 21/02MN Inlet Nipple – 11/2" NPT Male AISI 316L

5TM.000.1Y.02.BS.0 21/02FN Inlet Nipple – 11/2" NPT Female AISI 316L

5TM.000.1Y.12.13.0 21/12CF13* Gear Wheel with Fixed Clutch & Race AISI 316L

5TM.000.1Y.24.02.0 21/24MD2 Hub 2 Nozzle Only AISI 316L

5TM.000.1Y.24.04.0 21/24MD4 Hub 4 Nozzle Only AISI 316L

5TM.000.1Y.27.00.0 21/27 Body AISI 316L

5TM.000.1Y.33.C0.0 21/33L Bottom Cover AISI 316L

5TM.000.C9.26.R0.0 21/04VR* Races for VHT Stem (2 required per M20) AISI 316L Kolsterized

5TM.000.R6.4V.R0.0 21/04VB* Ball Bearings for VHT Stem – 58/Set AISI 302

M20/5TM Parts List  
(by Part Number)

* Not shown on Diagram on Page 34
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Spare parts diagram
M20/5TM
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Circled numbers refer to Drawing Numbers on M20/5TM Parts List.
This diagram is for a single race version only. It does not include drawing 
numbers 4VB, 4VR, and 12CF13 (from the M20/5TM Parts List) for the VHT 
version. All dimensions in mm.

Lechler Inc. 
Precision Nozzles · Nozzle Systems
445 Kautz Road
St. Charles, IL  60174-5301
Phone: 800-777-2926
Fax: 630-377-6657
info@lechlerusa.com
www.lechlerusa.com

or



5TC.000.R5.09.00.0
(21/09TC)

Primary Shaft Bushing
25%  

Carbon-filled 
PTFE

35

Diagram 
number #

New part number
(Old part number)

Picture Description Material

2 FB
5TM.000.1Y.02.BS.0

(21/02FN)
Inlet Nipple  

 11/2" NPT Female
AISI 316L

Alternate 
2 FB

5TM.000.1Y.02.BR.0
(21/02MN)

Inlet Nipple
11/2" NPT Male

AISI 316L

Alternate
2 FB

5TC.000.1Y.02.SP.0
(21/02SP)

Inlet Flange 
11/2" 150# AISI 316L

2 FS
5TC.000.1C.02.FS.0

(21/02FS)
Socket Head 
Cap Screw  

AISI 304

3
5TC.000.1Y.03.00.0

(21/03S)
Guide Standard AISI 316L

3 R
5TC.000.1Y.03.R0.0

(21/03R)
Guide Ring — High Flow AISI 316L

4
5TC.000.1Y.04.00.0

(21/04V)
Stem

AISI 316L

5
5TC.000.1Y.05.00.0

(21/05S)
Impeller Standard
for Guide Standard

AISI 316L

9
5TC.000.63.09.00.0

(21/09C)
Primary Shaft Bushing —

High Temp
Carbon

# From M20/5TM Spare parts diagram, page 32.

4 VB
5TM.000.R6.4V.R0.0

(21/04VB)
Balls for Bearing for VHT Stem 

58/set
AISI 302

Alternate
9

4 VR
5TM.000.C9.26.R0.0

(21/04VR)
Races for VHT Stem 

(2 required per M20/5TM)
Kolsterized 
AISI 316L

M20/5TM Parts List  
(by Diagram Number)
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5TC.000.1Y.19.00.0

(21/19)
Washer AISI 316L

17
5TC.000.1Y.17.00.0

(21/17)
Pinion Sleeve AISI 316L

16 P
5TC.000.L4.16.P0.1

(21/16PTZ)
Worm Gear Primary

AISI 316L/ 
TEFZEL®

36

12 CF 13
5TM.000.1Y.12.13.0

(21/12CF13)

Gear Wheel with  
Fixed Clutch and Race

(VHT version)
AISI 316L

14
5TC.000.1Y.14.00.0

(21/14)
Pinion Gear AISI 316L

15 C
5TC.000.63.15.C0.0

(21/15C)
Collar Bushing —

High Temp
Carbon

Alternate
15C

5TC.000.R5.15.C0.0
(21/15TC)

Collar Bushing
25%  

Carbon-filled 
PTFE

16 S
5TC.000.P6.16.S0.0

(21/16S8)
Worm Gear Secondary WM 88

18 S
5TC.000.1C.18.S0.0

(21/18SNL)
Nylock Socket Screw AISI 304

Diagram 
number #

New part number
(Old part number)

Picture Description Material*

11
5TC.000.1Y.11.00.0

(21/11P)
Primary Shaft AISI 316L

12
5TC.000.1Y.12.00.0

(21/12)
Gear Wheel with Race AISI 316L

# From M20/5TM Spare parts diagram, page 32. *Material: Tefzel® is a Trademark of E. I. DuPont De Nemours and Company
               

13
5TC.000.1Y.13.00.0

(21/13)
Clutch AISI 316L

M20/5TM Parts List  
(by Diagram Number)



24/4
5TM.000.1Y.24.04.0

(21/24MD4)
Hub 4 Nozzle Only AISI 316L

37

22
5TC.000.1Y.22.00.0

(21/22)
Bevel Gear AISI 316L

23
5TC.007.1Y.23.00.0

(21/23S-A)
Nozzle – 7 mm Orifice AISI 316L

24 C
5TC.000.1Y.24.C0.0

(21/24C)
Hub Connector AISI 316L

24/2
5TM.000.1Y.24.02.0

(21/24MD2)
Hub 2 Nozzle Only AISI 316L

21 G
5TC.000.55.21.G0.1

(21/21G)
Hub Cover Gasket PTFE

21 H
5TC.000.1C.21.H0.0

(21/21HNL)
Nylock Hex Head Screw AISI 304

Diagram 
number #

New part number
(Old part number)

Picture Description Material

21
5TC.000.1Y.21.00.0

(21/21ND)
Hub Cover AISI 316L

5TC.008.1Y.23.00.0
(21/23S-B)

Nozzle – 8 mm Orifice AISI 316L

5TC.009.1Y.23.00.0
(21/23S-C)

Nozzle – 9 mm Orifice AISI 316L

5TC.010.1Y.23.00.0
(21/23S-D)

Nozzle – 10 mm Orifice AISI 316L

5TC.011.1Y.23.00.0
(21/23S-E)

Nozzle – 11 mm Orifice AISI 316L

# From M20/5TM Spare parts diagram, page 32.

Alternate
23

Alternate
23

Alternate
23

Alternate
23

M20/5TM Parts List  
(by Diagram Number)



31

33 V

38

Diagram 
number #

New part number
(Old part number)

Picture Description Material*

# From M20/5TM Spare parts diagram, page 32.

24 S
5TC.000.1Y.24.S0.0

(21/24S)
Set screw for MD hub AISI 316L

26 BR
5TC.000.2R.26.BR.1

(21/26BR)
Thrust Balls and Retrainer

AISI 302
PTFE

26 R
5TC.000.C9.26.R0.0

(21/26R)
Thrust Race

Kolsterized
AISI 316L

27
5TM.000.1Y.27.00.0

(21/27)
Main Body AISI 316L

28 S
5TM.000.17.28.S0.0

(21/28S)
Secondary Horizontal Shaft AISI 316

29 C
Shaft Bearing —  

High Temp

Alternate
29 C

5TC.000.R5.29.C0.0
(21/29TC)

Shaft Bearing
25%

Carbon-filled
PTFE

30
5TC.000.1Y.30.00.0

(21/30)
Internal Gear Frame AISI 316L

5TC.000.1Y.31.00.0
(21/31)

Bearing Support Cover AISI 316L

5TC.000.63.29.C0.0
(21/29C)

Carbon

33 L
5TM.000.1Y.33.C0.0

(21/33L)
Bottom Cover AISI 316L

5TC.000.1Y.33.V0.0
(N/A)

Bottom Cap/Valve 
for Bottom Cover

AISI316L

M20/5TM Parts List  
(by Diagram Number)
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Lechler, Inc. 
Precision Spray Nozzles and  
Engineered Solutions
445 Kautz Road
St. Charles, IL 60174
Phone: (800) 777-2926
Fax: (630) 377-6657 
info@LechlerUSA.com
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Belgium: Lechler S.A./N.V. · Avenue Mercatorlaan, 6 · 1300 Wavre · Phone: (32) 10225022 · Fax: (32) 10243901 · info@lechler.be
China: Lechler Intl. Trade. Co. Ltd · Beijing Office · Landmark No. 8N Chaoyang District · Beijing 100004 · Phone: (86) 1084537968 · Fax: (86) 1084537458 · info@lechler.com.cn
Finland: Lechler Oy · Postlintehtaankatu 7 · Kerava FI-04260 · Phone: (358) 207856880 · Fax: (358) 207856881 · info@lechler.fi
France: Lechler France · Immeuble CAP 2 B51 · 66-72 Rue Marceau · 93558 Montreuil · Phone: (33) 149882600 · Fax: (33) 149882609 · info@lechler.fr
Germany: Lechler GmbH · PO Box 13 23 · 72544 Metzingen · Phone: (49) 7123 962-0 · Fax: (49) 7123 962-444 · info@lechler.de
Great Britain: Lechler Ltd. · 1 Fell Street, Newhall · Sheffield, S9 2TP · Phone: (44) 1142492020 · Fax: (44) 1142493600 · info@lechler.com
India: Lechler (India) Pvt. Ltd. · Plot B-2 · Main Road · Wagle Industrial Estate · Thane (W)–400604 · Phone: (91) 2240634444 · Fax: (91) 2240634497 · lechler@lechlerindia.com
Spain: Lechler S.A. · Avda. Pirineos 7 · Oficina B7, Edificio Inbisa I · 28700 San Sebastián de los Reyes, Madrid · Phone: (34) 916586346 · Fax: (34) 916586347 · info@lechler.es
Sweden: Lechler AB · Box 158 · 68324 Hagfors · Phone: (46) 56325570 · Fax: (46) 56325571 · info@lechler.se
USA: Lechler Inc. · 445 Kautz Road · St. Charles, IL.  60174 · Phone: (630) 377-6611 · Fax: (630) 377-6657 · Info@lechlerUSA.com

www.LechlerUSA.com

Lechler worldwide


